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Depiriment of Anatomy and Physiology.—¥. O. Bower on 
the Relation of Protoplasm and Cell-Wall in the Vegetable 
Cell, 581; Dr. C. A. MacMunn on the Occurrence of 
Chlorophyll in Animals, 581 ; Prof. W. Hillhouse on the 
Intercellular Connectiqn of Protoplasts, 582; Walter 
Nity of Protoplasm through the 
Walls of Vegetable Cells, 582; R. J. Anderson on the 
_. Muscular Movements that are associated with certain Com- 
© plex Motions, 582 


è Lieut.-Col.. H. H. Godwin-Austen, F.R.S., 552 

Section G (Mechanical Science). —Opening Address by the 
Presjdent, James Brunlees, F.R.S.E.; Hyde Clarke on a 
Comparison of Morecambe Bay, Barrow-in-Furness, North 


° Lancashire, West Cumberland, &c., in 1836 and 1883, 582; 


Ptof. Osborne Reynolds on the Term “‘ Stability” as used 
in the Literature’ of (Naval Architecture, 582; J. B. Fell 
on tke Construction and Working of Alpine Railways, 
583 ; J. B. Fell on the Euphrates Valley Railway as an 
Alterpativ® Route to India, 583; J. H. Greathead on In 
© jector Hydrants, 583; Prof. Fleeming Jenkins on Nest- 
Geaging, 583; A. Reckenzaun on Electric Launches, 583 ; 
areas giedges on the Fire Risks of Electric Lighting, 
593, o 
Britjsh-¥ishes, Francis Day, 611 ó 
British Isles, the Facial Characteristics of the Races of, B.A. 
Report on, 549 . å 
British Museym Catalogue of Batrachia, 170 @ es 
Britten (James), Floxa of Hampshire, Frederick Townsend, 
122 . 
Profize and Copper Wires for Electric Lines, Comparative Re- 
sistance of, E. Vander Ven, 626 ° 
Brooklyn Bridge, Mrs. Washington Roebling and, I 56° 
‘Brough Science Lectureship, 329 ~ .@ 
Brown.(E.), Solar Halo, 563 
Brown (J.), Leaves and their Environment, 55 © 
Brown (J. Cr8umbje): ‘‘ Forests of es and the Manage- 
ment of thenæ in Bygone Ti 268; French Forest 
. Ordinance of 1669, 268 ome oe 
Browne (W. B.), Copper and Cholera, 434; on the Cauks of 
“ Glacier Motion, at% 2354 Student™®Mechahics, 319, 344 
Brunlees (James), Crouse Address i& Section G (Mechanical 
Science) at the Meeting of the British Association at South- 
pore 558 
- Bryce Wright, ‘‘ Zoologyat thg Fisheęgies Exhibition,” 344, 589 
Buch (Max), “ Finlaħd and its Nationality Question,” 183 
Buchan (Alex.) the Meteorology of the Arctic and Subarctic 
Portions of the Atlantic Ocean, 398; OscillatiG#®"ef the Baro- 
meter, IQI 
Buchanan (J. S.), on the Properties of Water and Ice, 417 
Bullay-Grenay, Discovery of Fossil Bodies at, 180 
Bulletin de P Académie Royale des Sciences, des Lettres, et des 
Beaux-Arts, 119 
- Bulletin of the Belgian Academie Royale des Sciences, 214, 383, 
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Bulletins de la Société d’ Anthropologie de Paris, 261, 286, 310, 

. 60 g 

Bulletin de la Société d’Encouragement pour l'Industrie Na- 
tionale, 262 ` ; 

Bulletin de la Société des Naturalistes de Moscou, 455 

Bulletin of the Italian Geographical Society, 359 

Buys-Ballot Island; 623 


@ e 
Cable, Prop&gi, for Tonquin, 135 
Cable Routes, Survey of, between 


Spain and Portugal and the 
~ West Coast of Africa, 531 © 
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580; A. G. Bourne on the Difference® between the Males | 
„and Females of the Pgarly Nautilus, 580; Prof. Haddon 


s e. ; E 
Cahague (Rev. P. T.y Ristæic Survey of Harar District, 389 
Calendars, Old, of the Įeelanders, Herr Geelmuyden, 303 | ` 
Cambridge, Science at, Prof. M, Foster, F.R.S., 374 
Camera Back, Multiple, 479 
Cameron (Donald), Meteors, 589 7 ° 
Canada, Royal Society of, 283 e . 
Cape Bees and ‘Animal Intelligence,” Hon. SireJ. H. de 
Villiers, 5; M. Carey-Hobson, 81 eè ' 
Capron (J. R.), the New® (Pons) Comet, 539 
Carbon in Steel, 22 * z 
Carbonic Acid and Bisulphide of Carbon, Resembifice between, 
John Tyndall, F.R.S., 22 > e T 
Carhart (Prof.), Magnetophone, 626 ° d 
Cardwell (Sergeant E.), Solar Halo, 30 e°’ x 
Carey-Hobson (M.), Cape Bees, 81 
Carotid, Animals cannot be bled by Cutting Ove, Dr (Kireef, 
384 : ies "8 
Carpenter (Dr.), Germ Theory of Distasg from a’ Natural 
History Point of View, 98 © oe ° 
Carpenter (Lant), ‘‘ Lantern Readings,” 180 e i 
Carpenter (P, H.), a New Crinoig fepm the Southern Seas, 
166 ~ 
Carson Footprints, Prof. LeCdhje, 1019 w 
Cartography of Corea, 547 - e Š 
Casamicciola, Earthquake at, 470, 532 s eo: 
Casella (Charles F.), Fireball, 307 ° | 
Caspian Sea, Voyage of G. S. Karelin on, ‘611 ° 
Cat, Animal Technology as Applied tg the, pr. Burt G. Wilder 


and S. H. Gage, 
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Cat and a Chicken, Penry Ceci, 

Catalogue, a Scientific, 609g ° 

Catanzara, Earthquake at, 329 © ` 

Caucasus, Naphtha Springs in, M. Potylitzin, ots `o 

Cave, B,A. Report on the Shandon, 550 A: 

Cayley (Arthur, F.R.S.) : Notice of, by PPof, Georgę Salmon,. _ 
F.R.S., 481, 541 ; Inaugural Address at the Meeting of the 
British Association at Southport, 49, ° œ 

Cecil (Henry), Helix pomatia, 31 ; a Gat ang a Chicken, 320 5. 
Birds and Cholera, 342; the Green Sun, 612 

Cell Contents in Coffee and other Pi@nts, Marshall Ward, 580 

Centres of a Triangle, 104 ® ; 

Ceplonia, Geology of, J. P. Licherdopol, 173 y Dr. J Gwyn 
Jeffreys, 199 >o œ re l i 

Cephalotus follicularis, on the Morphology ofethe Pitcher of, 
Prof. W. C. Williamson, F.R.S., 140, 150 FOO 

Cerebri, Hypophysis, in Tu&ticata and Vertebrata, Psef. W. A. 
Herdman, 284 e ` Pte 

Cerebrum, Functional Restoration of, Prof. H. Munk, 431 

Ceylon: a Visit to, Prof. Heckel, Dr. Geo. J. Romanes, 
E.R.S., 410; Green Sun in, 597; Botanical Gardens of, 234 

Chadbourn (E, R.), Thunderstorms and Aurore, 388 

Chambers (Dr. William), Death of, 88 

Chambers (V. T.), Death of, 445 

Channel Ballooning, W. de Fonvielle, 173 

Chemical Characters of the Venom of Serpents, Sir J. Fayrer, 
F.R.S., 199 - 

Chemical Constitution of Matter, Prof. A.. W. Williamson, 
F.R.S., on, 551 

Chemical Elements in the Sun, Sunspots and the, Profs. Dewar 
and Liveing, 550 

Chemical Notes, 18, 181 a 

Chemical Reactions, Influence of Great Pressure on, M. Spring, 
181; the Computing of the Speed of, 551 i 

Chemical Society, 22, 71, 119, 191, 238 ° 

Chemistry, an Easy Introduction to, 243 

Chemistry in England, Backward State of, 613 @ 

Chemistry, Pyactical, with Notes and Questions on Theoretical 
Chemistry, William Ripper, 148- $ 

Chernigoff, Geology of, Armaschevsky, 402 

Chersones®, the Golden, Isabella L. Bird, 361 

Chester Society of Natural Science, 571 

Chicken, a Cat and a, Henry Cecil, 320 

Chili, Survivors of Crevaux Expedygon ta, 183 

China: the Kidnapping™of Girls in, 16; Scientific Progress; 
in, by "Sinensis, 34; Invention of Gunpowder in, 89;- the 
Telegraph between Canton and Hohg Kong, 89; Exploration 
of, 90; Chinese Medical Compendium, Dr. Kerr, 179 ; Fossils 

ein, 180; Crackers and Chinese Superstitious Observ§nces, 
180; Foot-Measure in, 207; Cholera in, 234; Earthquakes 
in, 307; the Electric Telegraph in, 330; Promise and Per- 
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* formance in Chine% Seience, 4176 Observatories in, 532; 
Chinese Telegraphic Code, 570 ae 


f Chios, Earthquake at, 597 


Chisholm (G. G.), Animal Intelligence, 516 

Chlezgide of Silver Battery, Experimental Researches on the 
Electric Discharge*with the, Dr. Warren De La Rue, F.R.S., 
and Dr, Hugo Müller, F.R.S., 381 - 

Chloroph#il in Animals, Dr. C. A. MacMunn, 581 

Chlorophyli Corpuscles dhd Rigment Rodies in Plants, Prof. H. 
Marshall Ward, 267 ee 

Cholera Paggpects, 265; Pfecautions against Cholera, 291; 

., Bigds and, 353, 366, 389; Rev. O. Fisher, 342; Henry Cecil, 
342 ; e Pasteur, and Gengration of, 329, 425; Swallows 
and, 329¢ gA. Fauvel on, 336; Cholera and our Water- 
Supply, Dr. P. F. Frankland, 352; Copper and Cholera, 
W. R. Browne, 414, B. G. Jenkins, 437, 362; Surgeon- 
General Hunter on Goleg jn Egypt, 530; the Cholera 
Bacillys, 614 > 

Chrysé, Across, &a, Archibald P agolpnon, 361 

Chrysanthemum, MæÆazine of Yokohama, 43, 306 

Cinchona, the, Plantatiows fn Jamaica, 89; the Cinchona 
Planters Manual, J..%*Owen, 170; Dr. King’s Report on 
the Bengal Government Cinchgna Plantations, 624 

Circles ofa Triangle, 7 ® 

Circumpolag Expedition, Swedish, 328, 447; the Austrian, 375 ; 

nternatienal Circumpolar Qbservation:, 88 ; the Norwegian 
ircumpolar Statiou, A. S. Steen, 566 

Cirriform Clouds,. Rev. W. Clement Ley, 34 

City and Guilds ofgLondgn Examination Paper, 307 

Clark (Latimer), the Transit Instrument, 51; Science and Art, 
I2 


Claypole (E. W.), Lachine Asolite 319; the English Viper, 
6 . 


563 ó 
laypole fKatharine B.), the English Viper, 563 

Clouds: R, Y. Argstrong, 271; Cirriform, Rev. W. Clement 
Ley, $4; ‘*Hestooned” or ‘*Pocky” Clouds (Mammato- 
Cumulus), Hon. Ralph Abercromby, 79; Fred. Pratt, 104; 
Remarkable Form of@ Cloud, B. J. Hopkins, 299; Arthur 
Ebbels, 320; €. C*#Wallis, 328; Rev. W. Clement Ley, 


343 

** Cochin-Ching Francaise ° Excursions et Reconnaissances,” 330 

Code (Telegraphic), Chinese, 570 o 

Co-education of the Sexes in United States, 352 

Coffee,Hall, Victoria, Report tf, 286 

Coffee, Leaf Dfsease in, 234 

Coffee ad other Plants, on some Cell Contents in, Marshall 
Ward, 

Cold in Masch and the Absence of Sunspots, Dr. C. J. B. 
Williams, F.R.S., 102 

Cold and Sunspots, James Blakep 319 

Colenso’s (W.) Maori-English Lexicon, 134 

‘‘ Colin Clout’s Calendar, the Record of a Summer, April— 
October,” Grant Allen, Dr. Geo. J. Romanes, F.R.S., 194 

Colleti#(Proff R.), the Beaver in Norway, 470 

Collier (W. F.), Earthquake in South-West England, 199 

Collinson (Admiral Sir Richard), Obituary Notice of, 509 

Colombo Harbour, Extraordinary Low Tide in, 544 

Colour-Sensation, H. R. Troop on, 47 

Coloured Liquids, Refraction of, 308 

Columbus, Statue to, at Barcelona, 157 

Colquhoun (Archibald R.), “ Across Chrysé, &c.,” 361 

Comets: The Great Comet of 1882, 116, 209, 334, 446, 624; 
Observation of the Great Comet of 1882, Prof. E. Frisby on, 
8; Æ. Ristori on, 225; A. S. Atkinson on, 225; of 1707, 

*89; D’Arrest’s Comet, 44, 65; Tempels Comet, 1873 IL., 

44, 377 ; Schulhof’s Elements of, 446; Encke’s Comet in the 
Years 18'&--1881, 181; Pons’ Comet of 1812, 546, 606, 624; 
J. R. Capron, 539; a New Comet, 471; Lewis Swift, 546 

Cometary Refraction, 1 58 

Ccmpars, Deviations of, in Iron-Plated Ships, Capt. E. W. 
Creak, 93 j 

conn Motions of Muscular Movements, Dr. R. J. Anderson, 
582 

C@idensation of Vapeur fm the Fumaroles, of the Solfatara 
of Pozzuoli, Dr. Italo Giglioli, 33 i 

Congo, Geology of, S. Ry Pattison, W. Holman Bentley, 243 

Congress, International, of Americanists, 155 

Congress, the Geodetic, 616 

Constant of Aberration, 259 e 
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Copeland (Ralph)$® Astronomical Experiments at High Eleva- 
tions in the Andes, 606 A 

Copper and Cholera, W. R. Browne, 414; B. G. Jenkins, 437, 
462 

Copper, Precipitated Sulphide of, Results of Prolonged Washing 
of, Spring, 182 

Corals, Operculate, 
Balston, 270 a 

Cordoba Observatory, 60 

Corea: the Mineral Wealth of, 306; Cartography of, 547 » 

Coronz Australis, Binary Star y, 158@ 

oo Photography without an Eclipse, Dr. Huggins, F.R.S., 
06 


. © 
Cosmopolitan, Intelligence in Animals, 150 @ ° . 
Cosson (Ern.), Bentham and Hookers ‘‘Genera Plantarum,” 


485 ° 
Courtenay (R.), the Soaring of Birds, 28 
Courtney (Leonard, M.P.), on the,Study of Science, 62? 


Crackers and Chinese SuperstitioyS Observations, 180 as 


Creak (Capt. E. W.), on Deviatfons in the Standard Compass 
in Iron-Plated Ships, 93 

Crevaux Expedition to Chili, Survivors of, 183 6 

Crinoid (a New) from the Southern Sea, P. H. Carpenter, 166 

Crispin (A. P.), Meteor of August 19, 389, 414. ° ee 

Croix (J. Errington de la), Perak Tin Mines, 202 

Crows, Flight of, J. J. Murphy, 7 ; Prof. T. McKenny Hughes, 


29 
Cruelty, Physiological, G. J. Romanes, F.R.S., 537 o 


Cryptogamic Society of Scotland, 375 ° 
Cryptogamic Meeting of Essex FieldeClub, 510 œ 


Cunningham (Major Allan), ‘‘ Hydraulic Manual, % L. D’A.. 


Jackson, 241 Š 
Curious Survival, A, 82 a 
Currie (James), Soariug of Birds, 82 © 
Cyanogen in Small Induction Sparks in Free Air, PRof, Piazzi 
Smyth, 40 e e 
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Cyclone at Stockholm, 280 -o% ° 
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Daguerre Statue, 401 ; Unveiling of, 425 7 

Dark Jane which is formed over a Heated’ Wire in Dusty Air, 
on tHe, Lord ‘Rayleigh, F.R.S., 139; Prof. Oliver J. Lodge 

® on, 297 : 

D’Arrest’s Comet, 44, 65 

Darwin (Charles), the Memorial to, 63, 279 

Darwine(Dr. G. H., FR.S.), M. Wolf’s New Apparatus, 366 


Prof. Lindstjöm on, 35 ; Tertiary, WE. 


Davis (James W., F.S. A.), on Fossil Fish Remains found at è 


Leyburn, 577; on the Remains of Labyrinthodonts in the 
Yoredale Rocks, 578 

Dawkins (Pref, Boyd, F.R.S.), Master Divisions of the Ter- 
tiary Period, 578 pn 

Igevson (Henry P.) g see Life at Fort Rae, 371 : 

Decaisne (Prof. J.), Sale of Is Library, 63 

Decentra§gsation ia Seieng, 385; R. Meldola, 483 ‘ 

Decomposition, Animal, Violent Poisi Formed by, Prof. 
Brieger, 192 

Deductive Biology, William White, 124; W. T. Thiselton 
Dyer, F.R.S., 171; Prof. E. Ray Lankester, F.R.S., 171 

Deeley (R. Mountford), ®levati®n an®SuP-idence, 366 © 


Deep-Sea Fauna, Researches on the, from a. Zoogeographical * 


Point of Vdgw, Dr. Anton Stuxberg, 394 

Deer, Spotted, Disappearance of, from Vladivostok, 134 

Delafield (Floyd), New Dynamo, 446 

De La Rue (Dr, Warren, F.R.&), and Dr. Hugo Müller, 
F.R.S., Experimental Researches on the Electric Discharge 
with the Chloride of Silver Battery, 381 

Denuing (W. F.), Apparent Disappearance of Jupiter’s Satel- 
lites, 563, 588 ; Shooting Stars of the July Meteoric Epoch, 
351; Red Spots on Jupiter, 622 

Determination of ‘‘ 4,” Prof. T. S. élumpidge, 318; Frederic 
J. Smith, 367 > 

“ Devil on Two Sticks,” Clerk Maxwell’s, Denny Lane, 104; 
John Gorham, 172 

Dewar and Liveing (Profs.): on the Reversal of Hydrogen 
Lines, and on the Outburst of Hydrogen Lines when Water 
is dropped into the Arc, 21; on Sunspots and the Chemical 
Elements in the Sun, 550 

Diazo Group, the Colouring Matters of the, R. Meldola, 551 

Dickson (Oscar), Baron Nordenskjéld’s Exped@tion to Gieen- 
land, 37, 116, 182, 280, 469, 530, 541 ® ° 
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° Dijmphna, the, 404; the Search for the, 7; Report of Dr. 
Snellen, 546; Return of the, 623 
Dilator Nerve of the Iris, on the, Prof. Ferrier, F.R.S. 
i D of Potatoes, A, Stephen Wilson, 343; Prof. A. Blytt, 
397 
Di-tillation (Fractional) of Baku Petroleum Oils, Modified 
Method of, Mendeléeff, 1 Panes 
' Dixon (H. B.), on Carbonié Oxidé Gas and Oxygen and the 
a Electric Spark, 551 
Dnæper Rapids: Granitic Rocks of, M. Gouroff, 157; New 
Survey of, 159 e 
Docks and Railways, James Brunlees on, 558 
Dog: Intelligence in a, Prof. Francis E. Nipher, 82; Singular 
e- Instæ®nce of Sagacity of a, 233 
Dolphin, Bottle-Nosed, at the Brighton Aquarium, 257 
- Double Shadows, 366 œ ; 
* Dowson (S. S.), Ground Ivy, 126 
_ Dragoñ-Flies, Extraordinary { light of, Alfred Newton, 271 
` Dreaming, 388 
» Drew (Frederic), Indian Numération, 245 
Drew (Samuel), Earthquake in South-West England, 199 
Dy Pile, New Form of, 234 
Duck, Wild, and Railways, John Rae, F.R.S., 226 
: Ductete? (M.), New Galvanometer, 401 


Dudgeon (P.), Intelligence in Animals, 174 
Duncan (John), Scotch Weaver and Botanist, W. Jolly, 337 
Dundee, University College Calendar, 407 


eDunes in Kyzyl-Kum Steppe, Formation of, Borschoff, 159 


Dungeftess, Sea-Shore Alluvion, J. B. Redman, 125 

Durham (Ja®.), ‘‘ Elevation and Subsidence,” 539 

Dusty Airy on the Dark Plane which is formed over a Heated 
Wire in, Lord Rayleigh, F.R.S¢ 139 

Dutch Goyernugtnt and Baron Nordenskjöld, 280 

Datch Mete>rological Expedition, 470 

Duthie {[®F.), ‘“ Field and Garden Crops of the North-Western 
Prowinces an® Oudh,”’ Prof. J. Wrightson, 195 

Dyas v. Perthiafie Rev. A. Irving, 578 

Dyeg (W. T. Thiselton, F.R.S.): Deductive Biology, 171; 
Stachys palustyis as Food, 436 2 

Dynamo, New, by Floyd Delafield, 445 


Earl? (R. E.), the Present Condition of Fish Culture, 542 
Earth: the Movements of the, J. Norman Léckyer, F.R.S., 598 ; 
-Sun’s Influence on the Magnetism ‘of the, Prof. "Balfour 
Stewart, F.R.S., 605; Apparatus for Registerieg Earth- 
Currents, Wau:chaff, 354; Earth-Disturbance at Kuczumare 
(Austria), 209; Earth Pulsations, Prof, John Mitne, 367 
Earthquakes: ùin Finland, 17; in Southe America, 134; in 
South-West England, 199, 206; @ssevangen, 233, 280; 
at Corfu and Constantinople, 3063 ia, 307; at Agraa? 
327, 426, 545: the Ischian, of July 28, 1883, 327, 345, $74, 
"4133 Dr. Jo nstorg avis 437; PRF. f. P. O'Reilly, 461 ; 
at Catanzaro, 329; in the Engadine@4ol ; at Fjösanger, 446 ; 
at Frascati, 446 ; at Pachuca, 446; at Casamicciola, 470, 532 ; 
in Algeria and West Coast of Africa, 572; in Java, 577; in 
Anatolia, Siberia, Morayia, Styria, and Chios, 597; in Spain, 


e Porfigal, Tangier, Bellfho, Malta, Trieste, Tchesme, Bourne- 


ee 


mouth, &c., 623 


Easter Island, Exact Position of, 64 œ. 


. Eastern Asia at thé Fisheries Exhibition, 150 


Eastern Asia, Recent Trave? in, 361 
Ebbels (Arthur), Remarkable’ Form of Cloud, 320 
Eclipses : Total Solar, of May 6, 1883, 145, 247, 471 ; American 
Observations of the, J. Norman Lockyer, F.R.S., 230; Report 
' of French Pacific’ Mission, 480; Annular Solar Eclipse of 
“October 31, 1883, 208; the Total Solar Eclipse of September 
8-9, 1885, 208; Total Solar Eclipse of August 28-29, 1886, 
ÎI 


2 
Ecliptic, the Obliquity of the, 116 
Edinburgh: Royal Society of, 23, 95, 167, I91, 239, 287 ; 
Mathematical Society of, 72, 311; Biological Station at, 467 ; 
International Forestry Exhibition at, 469 
Edison Lamps, Moscow Illuminated by, 207 
Edlund’s (Prof.) Theory of Connection between Thunderstorms 
è and Aurore, 446 ° , 
Education: infHong Kong, 16; in the United States, 25 ; In- 
dustrial Art in Schgols, C. G. Leland, 207 ; Maternal Schools 
in Franc 208 ; Aural Test in, 376; How to Teach Natural 
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Science; 425 ; the Real Weakness of the Educational System, 
Sir John Lubbock, 38 ` : 
Een (Capt. T. G.), Death of, 233 , i 
Egypt, Ancient, the Flora of, 15, 109; Cholera in, Surgeon- 
General Hunter on, 530 s. è sR 
Eisteddfod of Wales and Science, 43 .@ n 
Ekaterinoslav, Geology of Kharkoff and, A. W. Guroff, 


157 n 

Electric Fish, Adaptability of, to- their Surroundings, Prof. 
Babuchin, 216 ere 

Electricity : Dr. Aron on Accumulatoss, 23% th®Blectric Re- 
sistance of Glass, 43 ; the Electric Launch on thegs'fimes, | 
43; Siemens’ Electric Railway at Portrush, 44; ! lectric 
Lighting, Rules and Regulations for Preventio® 8f Fire Risks 
from, 45; Practical, A. Bromley Holmes, 243; and other 
Modes of Illumination, 281 ; in Paris, 307; New Regulators, 
309 ; Fire Risks from, 5833; €omfarative Cost ofeGas and, 
Frank Geraldy, 625; New Leoni Inc&ndescent Lamp, M. P. 
Tihon, 625; Electricityeapplied to &xpbpsive Pusposes, Sir 
F. A. Abel, F.R.S., 66; €legtrical Units of Measurement, 
Sir William Thomson, 91; Repo ef the Committee of Ad- 
vice on, 447; ‘*Electrical Units P®pularly Explained,” Jas. 
Swinburne, 610; ‘‘ Die Ihre vom der Electricitat,” von 
Gustay Wiedemann, 121 ; Note on the Influence of High 

erature on the Electrical Resistance of theeH®iman Body, 

. Stone, 151, 463; Meters for Power and Electricity, . 
C. Vernon Boys, 162; French Storage Company’s Accumu- 
lators applied to Tramcars, 207; Illumination of Moscow at 
Coronation of Czar by, 207; Electifcal Appliances at Wash- 
ington National Museum, 267; New Electri¢ Boat, 233 
New Form of Dry Pile, 234; Wectric Tramcars in Raris, 
257, 469; Early Origin of ctric Telegraph, 281 ; Lane- 
Fox Disclaimer, 307 ; the City and Guilds Logdon Exa- 
mination Papers in, 307; Electrical Omnibus, 353, 544; H. 
B. Dixon on Carbonic Oxide Gas and Oxfygn and the Electric 
Spark, 551; New Battery, Lelande and Chaperon, 354; In- 
ternational Unit of Electrical Resistance, 37g ; Experimental 
Researches on the Electgic Discharge with the Chloride of 
Silver Battery, Dr. Warren De La Rue, F.R.S., and Dr. 
Hugo Müller, F.R.S., 381 ; ViennasInternational Electrical Ex- 
hibition, 399, 466; Experiments with Silicated Bronze Wire in 
Tr&nsmission of Electric Force, 445; ‘‘ Electricity and its 
Uses,” J. Munro, 538; .Portsaush Electric Railway, 544; 
Electrical (Philadelphia) Exhibition, 1884, e544; Flectric . 
Launches, A. Reckenzaun, 583; Comparative Resistance of 
Bronze and Copper Wires for Electric Lines, E. Vawder Ven, 
626 ; Paris International Society of Ilectricians, 469 ; Jacque- 
lain’s Pure Carbon for Electrodes, 426 ; Effect of Temperature 
on Electromotive Force and Resistance of Batteries, W. EI. 
Preece, F.R.S., I91 3 Prof.*Minchin’s Absolute Sine Elec- 
trometer, 308 

Elevation and Subsidence; or, the Permanence of Oceans and 
Continents, J. Starkie Gardner, 323; John Murray, 365 ; 
Rey. O, Fisher, 365 ; R. Mountford Deeley, 366; F. Young, 
388 ; Rev. O. Fisher, Charles Ricketts, 412; F. Young, W.° 
F. Stanley, William Mackie, J. Starkie Gardner, 488; Rev. 
O. Fisher, 515; Chas. Ricketts, Jas. Durham, 539; T. 
Sington, J. S. Gardner, 587 

Ellipticity of Uranus, 308 

Emin Bey (Dr.), Mudirié Rohe Expedition, 547 

Encke’s Comet in the Years 1871-1881, 181 @ 

tt Encyclopædia of Physical Sciences,” Trewendt’s, 470 

Engadine, Earthquake in the, 401 f 

Engineering Entrance Scholarship, Gilchrist, at Universit? Col; 
lege, London, 407 l 

England, Earthquake in South-West, 206 ; W. F. Qollier, 199; 
Samuel Drew, 199 

England, Fore&!s of, and the Management of Them in Bygonee 
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LIFE OF SIR WILL{AM ROWAN HAMILTON 


Life of Sir William Rowan H. amilton, Andrews Professor 
of Astronomy in the University of Dublin, and Royal 
Astiononereol Ireland; including Selections from his 
Poems, Correspondence, and Miscellaneous Writings. 
By Robert” PerceYal Graves, M.A., Sub-Dean of the 
Chapel Royal, Dublin. Vol. I. pp. 692. (Dublin 
University Press Sefes, 1882.) 

WE are glad to welcome the appearance of thè first 

volume of this work, which has long been eagerly 
watched for by those interested in the career of the wou- 
derful genius whose life is ere narrated. To many 
readers this volumes will afford material for no little 
surprise. Sir William Rowan Hamilton is known to fame 
as a mathematician. He @ known by his memoirs on 
systems of rays; by his discovery of the great dynamical 
generalisation which is implied in his theory of the cha- 
racterfs@¥unction ; by his exquisitely beautiful prediction 
of tae phenomena of conical refraction ; and above all by 
his theory of quaternions—an imposing mass of profound 
thought which must be ranked with the very greatest 
mathematical achievements of any age or nation. Yet 
here we have a very portly volume of almost seven 
hundred pages, of which only an extremely small fraction 
is devoted to Hamilton’s mathematical work. The pro- 
gress of his papers on rays is here and there referred to, 
and there is an interesting historical chapter on conical 

refraction, but we may turn in vain to the index for a 

“reference to quaternions, and we have onby noticed the 
word occurring once or twice in the entire volume. But 
the surprise will disappear when the reader “begins to 
make acquaintance with the volume. He will then see 
that Hamilton’s mathematical labours were only one of 
te forms in which h® most extraordinary genius was 
manifested. He will see that the early years of Hamilton’s 
life afforded such copidus materials to a biographer that 
the ,present volume only extends to the time when 

Hamilton had attained the age of twenty-seven, and that 

the crowning achievement of quaternions *by which 
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“Been the laboriou 


Hamilton is best known was the fruit of his riper years, 
and belongs to his subsequent career. Š 2 
At the Cambridge meeting of, the British, Association 
in 1833, Prof. Sedgwick spoke of Hamilton—thgn twentys 
eight years old—as “a man who possessed within himself 
powers and talents perhaps never before combined withing 
one philosophical character.’ The volumeebefore us 
bears testimony which would go a long ovay towards justi- 
fying this eulogium. We think that $f W. Hamilton 
has been fortunate m having a biographer so ĉareful in 
his facts and so skilful in the manipulation of his copious 
matérials asgMr. Graves has proved himself to be. 
Hamilton had the habit of putting on record very minute 
circumstances. He preserved copies of a large propor- 


tion of the letters and notes written by him, whether, 
„important or not; he often recorded the hour at which 


they were despatched, and the person to whom they wer® 
intrusted fpr the post. The enormous mass thus accu- 
mulated during along and very studious lige were left at 
Hamilton’s deathgn agtate of utter comfusion, and ig has 


the mass those materials which were s@itable for his 

. e@ : 
purpose. The very exensive c8rrespondence of Hamilton 
is also a source from which his biographer has obtained 
much aid. Of his own qualifications for the fask the 
biographer thus nf destlp exyxesees himself $n the 
preface :— 


“The public has some right to inquire why one who 
has to confess himself to be no mathematician should 
have undertaken the present’work. To such an inquiry 
I may reply as follows: that although unconnected with 
Sir W. R. Hamilton by any tie of kindred, I became his 
friend in the youth of both of us, gnd that our friendship 
continued unbroken till the day of his death ; that when 
he was applied to by the Editoreof the Dublin University 
Magazine in 1841 to name a friend who should be re- 
quested to supply to that magazine a biographical sketch 
for insertion in its portrait gallery of distinguished Irish- 
men, he did me the honour of designating me, and 
furnished me with the necessary facts ; that he afterwards 
sought my consent to his nomination of me as his literary 
executor,—a nominations however which, he told me 
afterwards, he thought right to withholde®hen he found 
that the remainder of my life would 
Englanti, and that I should therefore be unable to fulfil 


probably Qe spent in, 


s duty ef his biographer to extract from = E 


o 


E Wee D ag i ô 

‘ $ e “2 asi 

2 NATURE : P [ May 3, 1883, ° 
$< ma O 


the duties of the trust yithout undue inconvenience. 
Lastly, that after his death I was asked by his sons to 
undertake the task, and was at the same time informed 
by several of the most influential of his friends that this 


èe selection met their approval, and that they were willing 


to trust to my judgmer& the cowrespandence over which 
b 


e they had control.” 


Witiam Rowan Hamilton was born in Dominick Street, 
Dublin, on August 3-4% 1805. His father, Archibald 
Hamilton, was a solicitor. When the boy was little more 
than a year old, iè would seem that he gave such indica- 
tions of unusual talent that his parents decided to commit 
the education of the child to his uncle, the Rev. James 
Hamilton of Trim, a man pf very remarkable talents, 
who, with his sister, Jane Sydney Hamilton, reared and 
“educated the child. What that childhood was can be 
bestedescribed in the words of the biographer, who says, 
on pp. 46-47 :— 

“Tf wilfthen be noted that, continuing a vigorous child 
in spirits and playfulness, he was at three years of age a 
superior reader of English and considerably advanced in 
arithmetic; at four a good geographer ; at five able to 
read ang translate Latin, Greek, and Hebrew, and loving 
to recite Dryden, Collins Milton, and Homer; at eight 
he has aded Italian and French, and gives vent to his 
feelings in extemporised Latin; and before he is ten he 
is a studenteof Arabic and Sanserit. And all this know- 
ed% seems to have been acquired not indeed without 
diligence, Hut with perfect ease, and applied, as occasion 
arose, ®ith pgactiqal judgment and tact; and we catch 
sight of him wh® only nine swimming with his uncle in 
the waters of the Boyne. In this eccomplishment he 
afterwards becarfe a proficient.” 

Again, on p 5I we have a descriptiog of a dfttle 
manuscript book of 30 pages thus entitled “A Syriac 
Grammar. In Syriac Letters and Characters; Compiled 
efrom that of Buxtorf; Translated into the English 

Language and Syriac Characters by’ William Hanfilton, 
Iesq., of Dublin and Trim. Begun July qth, 1817; 
Finished July rith, 1817.” The conclusion of the book is 
as follows :— Thus have I gone through whae is neces- 
, sary,to be knowmfor reading ang wing Syriac.... 


. Soon may be expected an account of their irregular an? 


indeclinable werds, &c., with a sygimx.* Zhe author of 
this production wa? Stil uler twelye years old. 

A couple of years later (November, 1819) we find 
Hamiltéh inditing a letter in Persian to the Persian 
ambas@idor, Mirza AsbuleHasgan Kb&n, then on a visit in 
Dublin. Hamilton has left a translation of this produc- 
tion, the following extract from which evinces the Oriental 
aroma which pervades the whole :— 


“ As the heart of the worshipper is turned towards the 
altar of his sacred vision, and as the sunflower to the rays 
of the sun, so to thy polished radiance turns expanding 
itself the yet unblossorged rosebud of my mind, desiring 
warmer climates whose fragrancy and glorious splendour 
appear to warm and en@balm the orbit about thee, -the 
Star’ of the State, of brilliant lustre.” 

Hamilton’s letter met with a very favourable reception ; 
the secretary had observed no mistakes, and inquired 
whether he had not copied it from something, and the 
compliments bestowed on the author were all the more 
pbinted, becayse ‘‘Captain Kian” who had also attempted 
to write a lettefin Persian, was informed that his presence 

*would be €jspensed with, as Azs letter was totally unin- 
telligible. 


A large fraction of the présent volume is filled with thé N 


poetical effusions, in which on all occasions Hafhilton 
was prone to indulge, The first traces of these “showers 
of verse,” as Wordsworth afterwards “playfully called 
them, is found in Hamilton's letters to his sisters. The 
biographer has not, however, deemed it desirable to 
record any poetical effort prior tô his sixteenth year, and 
the first piece we find is (p. 95) “To the Bvenin® Star,” 
of which the first stanza is-— ° e 


e è 
“ How fondly do I hail thee, Star of Eve, 
In all thy beauty sinking to the west, * 
And as if loth our firmament to leave 

Slow and majestic sinking go thy rest.” 
Hamilton lived and thought in an atmosphere of etry ; 
he wrote poems on all occastons and all gayts of Avice 
It was perhaps not unnaturaPthat ag a disappoisfted lover 
he should bewail his sorrows in «rse, that he shoulé 
write birthday addresses to hig sisters, and sonnets on the 
Beauty of the Dargle, but we afso find him addressing an 
“ Ode to the Moon under Total Eclipse,” and‘tdguse hi? 
own words in writing to Wordsworth, “I have always 
aimed to infuse into my scientific progress “something of 
the spirit of poetry, and felt that such infusion is essential 
to intellectual perfection.” He „Das, however, indicated 
very clearly where his real amBķion lay, for at the age ‘of 
twenty, writing to his friend, Miss Lawrence, he says :— ` 

“ But while you concur with my own soper judgment in 
refusing to award me the crown of poetic power you*vould 
not I am sure desire to extinguish in me that love of 
‘sacred song’ to which I çan with trftth lay claim. There 
is little danger of its ever usurping an ufidue influence 
over a mind that has once felt the éascination of science. 
The pleasure of intense thought is so great, thle exercise 
of mind afforded by mathematical research so delightful, 
that having once fully knows it, et is scarce possible-ever to 
resign it. But it is the very passionateness of my lové for 
science which makes me fear its unlimited indulgence. I 
would preserve some other taste, some rival principle; I 
would cherish the fondness for classical and for elegant 
literature which was early infused into me by the uncle to 
whom I owe my education®not in the vain hope of 
eminence, not in the idle affectation of universal genius, 
but to expand and liberalise my mind, to multiply and 
vary its resources, to guard not against the but 
against the reality of being a mere mathematician.” 

A year later (1822) we find Hamilton entering upon the 
path of original mathematical discovery. The title of 
one of the first of these early papers is “ Examples of an 
Osculating Circle determined without any Consideration 
repugnant to the utmost rigour of Analysig” With two 
others, one on “The Osculating Parabola to Curves of 
Double Curvature,’ and the other on “The Contacts 
between Algebraic Curves and Surfaces,” Hamilton paie 
his first visit to Dr. Brinkley, then the Astronomer Royal 
of Ireland. Ir. Brinkley was impressed by their value 
and by the genius which at the age of seventeen had 
produced work of so much originality. 

The first year of Hamilton’s career in Trinity College, 
Dublin (1824), justified all the expectations entertained by 
his friends. In his Freshman year lwe distanced all his cone 
petitors alike in classics andin mathematics, while he was 
also awarded a Chancellor's prize for his poem on the 
subject of the Ionian Islands. In the same year we read 
tha@ he commenced another friendship, which remained 
unbroken ¢o the end of the long life of the brilliantly 
gifted Maria Edgeworth, and which brought to Hamilton 
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fry ôf her delightful “notes and letters, and in them 


ad Cloyne. 


cordial gympathy and wise counsel. e Of Hamilton Maria 
Edgeworth writes: “Mr. Butler came with young Mr. 
Hamilton, an ‘admirable Crichton’ of eighteen, a real 
prodigy of talents, who, Dr. Brinkley sa LS, may be a second 
Newton.’ è 

At the age of twenty-gne camg the turning-point in 
Hamilton's career—his‘appointment to be Andrews Pro- 
fessor of Astronomyein the University of Dublin, and 
Royal festeonomer of Ireland. The vacancy arose from 
the promoteop of Brinkley in 1826 to be the Bishop of 
The following incident of the occasion is 
given by hisebiographeg:— Š 

“Candidates for the post came over from England, 
among them Me. Ajry of Cavebridge (already distin- 
guished byehis Seflior Wrangtership and by optical re- 
aa and some wh had already gained the rank of 
Fellow in Hamilton’s dyn college were competitors. It 
appears gthat before tBe end®of April he met Airy and 
other eminent men at the table of Dr. Lloyd, and we 
remember Shearing that, in the scientific discussion to 
wifich the meeting gave oc€asion, he took his part with 
striking ability, modesty, and firmness, when it became 
necessary to defend seme of his optical results against 
the objections of Mr. Airy.” š 

Hamilton seems tohave felt,that itwould be presumptuous 
foran inexperienced undergfaduate to put himself forward 
as a cantlidate; he therefore retired to the country to 
carry on, quietly hes work for the classical medal. It was 
only a week before the appointment had to be made that 
he received af? Trimg from his tutor, Mr. Boyton, an 
intimation that the Board were “favourably disposed to- 
wards him, and urging im to come up at once to take 
the advice of his friends. That advice concurring with 
the strong opinion of his zealous friend and tutor, he was 
unanimously appointed on June 16, 1827. 

A few months later Hamilton_paid a visit to Keswick, 
and commenced his memorable friendship with Words- 
worth. That the philosopher and the poet were mutually 
interested is manifest from Hgmilton’s account written in 
a letter to his sister Eliza :— 


“ He (Wordsworth) walked back with our party as far 
as thes e,and then, on our bidding Mrs. Harrison 
good, night, I offered to walk back with him while my 
party proceeded tothe hotel. This offer he accepted, and 
our conversation had become so interesting that when we 
arrived at his home, a distance of about a mile, he pro- 
posed to walk back with me on my way to Ambleside, a 
proposal which you may be sure I did not reject, so far 
from it that when he came to turn once more towards his 
home I also turned once more along with him. It was 
very late when I reached the hotel after all this walking.” 


eHamilton quickly followed up his introduction to 
Wordsworth by sending him an original poem entitled 
“It haunts me yet.” Wordsworth replies ir 


° “With a safe conscience I can assure you that in my 
Judgment your verses are animated with the poetic*spirit, as 
they are evidently the product of strong feeling. The sixth 
and seventh stanzas affected me much, even to thedimmin g 
of my eyes and faltering of my voice while I was reading 
thémaloud. Having atl this I have said enough. Now 
for the Jer contra. You will not, I am sure, be hurt when 
I tell you that the wofkmanship (what: else could be 
expected from so young a writer?) is not what it ought 
to be?. ..” è 
“ My household desire to be remembered to you in no 
formal way. Seldom have I parted—never, I was going 
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to say—with one Whom after so short an acquaintance I 
lost sight of with more regret® I trust we shall meet 
again.” 

The biographer adds that Wordsworth has said in his 
hearing that Coleridge and Hamilton were the two most 
wonderful men, takime all°their endowments together, 
that he had ever met. 

At the commencement of his career at the Observatory 
Hamilton entered with diligence into the practical work 
of observing, but it would seem that tho ngcessary ex- 
posure told injuriously on his health. 
that he made any observations of immportance., His tastes 
pointed strongly in the direction of mathematical re- 
search, and the development of his discoveries occupied 
more and more of his time, yptil at length, with the full 
consent of the authorities of the University, Hamilton 
practically relinquished all observatory work and gave IMs 
splendid mathematical genius full scope. Uyquestion- 
ably this was the best course for the credit of Hamilton 
himself, best for the credit of his University, and best for 
the interests of science. Hamilton could never have 


made even a moderately successful practical astronomer. ° 


He tells Dr. Robinson that he disljked observigg ; he was 


essentially a man of speculation rather than ofeaction. . 


Like his friend De Morgag, Hamilton was not “a man of 


It @oes not appear” ° 


a e, 
brass, a micrometer-monger, a telescope-twiddler, a star- ¢ 


stringer, a planet-poker, or a nebula-nabber ”-e-he had 
none of the qualifications necessary for a foutin€ ‘Qe ob- 
servatory work. His workshop was his #Md¥, where he 
sat immersed in whatehe calls his “mathematical trar®mes” 
and elaborated his great discoveries. j 

Thédatter half of the volume describes his early life at 
whe Observatory. He was fortunate in obtaining as a 
pupil Lord Adare, afterwards Earl of Dunraven, betwe@n 
whom and Hamiltgn a lifelong friendship of the tenderest 
characttr arose. Mahy other friendships are here copi- 
ously illustrated by the letters which have been preserved. ® 
The letters to and from Sir J. W. Herschel and Sir G. B. 
Airy relate chieflyeto the discussion of Hamilgon’s labours 
gn the systems of ygys apd other matter#of purely scign- 
tific interest ; but there ane stores of other letters. The 
voluminous correspondegce between Hamiltom and Words- 
worth will itself possegs a wid intéres? even in circles 
where Hamilton’s more serious labours are unknown. 
There are letters to and from Coleridge, as well af many 
others relating to puSely litraryemaeters. There@s an 
extensive correspondence with Dr. Robinson, in which 
the Armagh astronomer gives kindly counsel to his 
younger brother at Dunsink. There is the correspond- 
ence with his friend, Aubrey fe Vere. There are the 
numerous letters to his lady correspondents, to his sisters, 
to Maria Edgeworth, to Lady Dunraven, to Lady Camp- 
bell, and to Miss Lawrence. Thenethere is the visit of 
Hamilton to London, chiefly for the purpose of visiting 
S. T. Coleridge, to whom he had an introduction from 
Wordsworth ; and there are interesting accounts of the 
visits of Wordsworth to the Observatory at Dunsink, where 
a shady walk in the garden still bears the poet’s name. 

A chapter towards the close (p. 623) gives a sketch of 
the discovery of conical refraction made in the year 1832, 
while the author was still only twenty-severg®The import- 
ance of this discovery was speedily rgcognised, and the 
biograpHer writes : “At the Cambridge meeting of the 
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atical and physi acti “ve trical discharges, is notesupported by observation.” is state- 
matical and physical section was largely given to the ment surprises me, for I should have said that the opinion once 


subject, and Herschel, Airy, and others spoke warmly in | commonly entertained that sheet-lightning is a distinct form of 
praise of the discovery. In the introductory discourse | lightning unaccompanied by sound, is noev for the most part 
with which the progeedings of that meeting was opened, rejected, the results of observation being distinetly against it. 


. e ° : .’ | The question is an old one; but as the writer ofthe above 
Prof. Whewell made it a topic, ar expressed himself in | statement only refers to the observations made at Oxford during 


the following words: ‘In the way of such prophecies few | the twenty-four years en@ing 1876/1 will confine myself in the 
things have been moge remarkable than the prediction | main to an examination of these. e Ì must premise that I do not 


that under particular circumstances a ray of light must be | assert that lightning never occurs at stich an aRitude that the 


» refracted iato% conical pencil, deduced from the theory Europe lightning is observed in tĦe zenith, followed after an inter- 
by Prof. Hamfiton and afterwards verified experimentally | valof twenty seconds or more by faint rolling thunder immediately 
by Prof. Lloyd.’ Pweviously, in the same year, Prof. | overhead. It is therefore antecedently probable that lightning 


: : vo : _ | may occur at too great an elevation for the thunder to be heard 
Airy had publicly recorded his impression upon the iaun i at the earth’s surface at all®nd this is especially likely to 


. ject as follows: “P erhaps* the most remarkable prediction | happen in some of those thunderstorms “within the opics, the 
e that has ever been madeeis that lately made by Prof. | altitude of which is ie °,e 
Hamilton.’ ’”’ The distance at which the Tilugination produced® by lightning 


I eoni : in a dark night can be observed deps upon the altitude gnd 
The view Hamilton himself took of the discovery of the intensity of the discharge, and Yurther upon the altitude, 


conical, wefraction was characteristic. “It was,” he ! character, and amount of th@,clouds® It is possibly that the 
writes to Coleridge on February 3, 1833, “a subordinate | diffused particles of ice (at a much greater altitude than the 


° and secondary result when compared with the object I | cirri), which produce the phenomenon called “gafons du eré- 


had in view to introduce harmony and unity into the con- puscule,” are capable in some c&ses of reflecting the illumma- 
y 7 j tion. However this may be, it is certain that the illuminations 


e > f ` i i 
templations and reasonings of optics regarded as a branch : of an ordinary thunderstorm at midnight, when there is no 
of pure sqience.’’ 5 ' moonlight, have an average radius of mo than forty miles. 


-At f&e close of this volume we still leave Hamilton The distance at which thunde is heard depends on a variety 
| Of conditions; but we may esffely state that in the eopen 


quite a young man. The geeat labour of his life has | country in calm weather at midnight the sound is rarely 
e got yet Comfhenced; its nature has not indeed even ' heard at a greater radius than fifteen miles.® Atethe Rad- 
e dawned pon him. We shall therefore look forward with | clife Observatory, which is scarcely out of the reach of 


e : ; : | rumbling sounds produced by the traffic of & gown, the average 
pleaSure ta the gontinuation of the present most interest- distance at which thunder is distinguished may probably be 


ing work. Tht development of Hamilton’s more mature , safely reduced to seven miles, Assuming*thes that at Oxford 
genfus, his cogrespondence with De Morgan, in itself no ; the area of illumination bas a radiug of forty-two miles, and 
inconsiderable mass, and above all the gradual evolution | that of thunder one of seven miles (and in this assumption we 


. ; ; ; n i are probably not very far from the @ruth), we conclude that in 
of quaternions, will form most attractive wiaterialé for his ! the ie eh eat sheng ihoni a » &hould occur at 


biographer. ° e | Oxford with a frequency which is expressed by the figures 

© It is by the liberality of the Board of Trinity College, ' 35 : I as compared with “thunder with or without penne 

e Dublin, that the present instalment ofthe work has been | = ere ought, of course, to'be made for the elects H 
. : ie P ; moonlight. But when this has been made, the figures quoted 

e brought out, and we sincerely trust that the same iberality | by your reviewer are not onfy satisfied by the hypothesis for the 
will be extended to enable the biographer to ‘continue to | refutation of which he employs them, but further, if his mode of 

do real justice to his subject. But besides the present | reasoning were legitimate, they would lead us to the conclusion 


. : a : that in nearly seven cases out gf eight the thunder heard at Ox- 
work another debt is due to his memory.” Hamilton’s ` ford is not the result of electrical discharge at all! Such thunder 


e earlier papers Zre very inacces@ibleQ\many of them age | does not occur elsewhere, and was not in vogue at Oxford ‘‘in 
. * scattered about in various pefiodicals, and his two goble my time.” 


: ° . Practically, however, two considerations must n mitted : 
treatises on qugterpiong are oa? of print. Agcomplete | (1) some localities enjoy a special immunity from thundergtorms, 


edition of Hamilton’s works would be an appropriate | while others are responsible for the production of an exceptionally 
sequel to this biography, and they would be not unfitting ' large number ; in the former the frequency of illumination will be 


companions for the works of Lagrange and of Gauss. greater incomparison with the frequency of thunder, in the latter 
: : ; i it wi less : is i iderati im- 
It iPnot often that ani versity Pos so gifted a son as | it will be less: (2) (and this is a consideration of much more im 








, l on aS | portance, though frequently neglected when a conclusion is de- 

Hamilton. Let us hope that the University which is | duced from records of phenomena) the relative frequency of two 

proud to claim him will see fit to raise this further | fe 3 EEA ae differs ae fader eee da a 

. : of the records of the occurrences. e relative frequency of re- 

monument to his pentas, cords of thunder and of lightning is to a large eni EO 

on the position of the observer’s residence, his habits, the keen- 

ness of his eyes and ears respectively, and his atfentiveness to 
LETTERS TO THE EDITOR the impressions which those organs respectively experience. 

: eo, No one who has on a summer night carefully watched the 

[The Editor does not hold himself responsible for opinions expressed | gradual approach of a great thunderstorm, counting the flashes, 

by his correspondentsg Nether can he undertake to return, | and registering the time-interval and number of claps from the 

or to correspond with the writers of, rejected manuscripts. | minute when the first flickers begin above the southern horizon 

No notice is taken of anonymous communications. to that at which the storm is in its full roar and rattle overhead ; 

[The Editor urgently requests correspondents to keep their letters | no one who in a long night journey by train has run into a 

as short as possible, The pressure on his space is so great | thunderstorm whose distant coruscatons he has noticed tw@ or 

that it is impossible otherwise to insure the appearance ever | three hours beforehand; no one, at least, who after watching 








of communications containing interesting and novel facts. | sheet-lightning in one particular direction has made careful 
Š : . inquiries as to the occurrence or otherwise of thunder over the 
Sheet-Lightning district from which the light proceeded, will hesitate in pro- 


e 
IN NATURE, vol. xxvii. p. 576, a statement is made that the | mwouncing the verdict that ordinary sheet or summer lightning is 
e  “opinion®’so long amd generally entertained” that “sheet-lightning simply thg illumination produced by a distant thunderstorm. 
and the sofcalled summer or heat-lightning are nothing else than W. CLEMENT LEY 





L 
British Association, 1833, the attention of the mathe- | the reflection of, or the illumination produced by distant alec A 


! thunder accompanying it is not Audible. In rare,instancés in ` 


z 
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° E St$ Åbdrews have been more than one queen in the 


id 
f St. ANDREWS is the one rural univgrsity in Scotland. Its 
smal! cor&tituency is of a somewhat peculiar kind, drawn from 
many sources, not by mere ‘‘ gravitation,” but by natural choice, 
and probably woudd got follow it if removed to a town. When 
the Tay Bridge has been set up again, St. Andrews will be 
within thirty-five minutes of Dundee. The changes which may 
result from this are difficult to forecast. Meanwhile the Univer- 
sity is doing, although a limited, yet ə good and useful work, 
and is blessed with many @tinguished sons. If the career of 
each of th&e men®could, be fraced from the Peebleshire U.P. 
mame, qr the Forfarshire willage schoolhouse, or the Cupar 
building-yard, to the place in life which they now fill and adorn, 
the history fveuld be in many ways instructive, and it would be 
seen that the ideal of a “ladder” of merit (for lads of merit) 
is to some extent realised north of the Tweed. 

The English universiti&, wit gll their wealth and all their 
noble in aeai hav@é never yet, like those in Scotland, had 
*‘their ro& spreadyout py the watayy” of the life of the people. 
The Scottisheuniversfies fulfil the Christian precept of asking 
the poor to their feast. t aS a consequence of this they have 
few rich friends, and hav@ the more need of being visited with 
“the dew of heaven from above,” 

St. Afidrews, however, has*been unfairly dealt with in a 
special wayg and it is an unfairness which can be remedied under 
the present® Bill without making any demand upon the public 
funds. Three of her Chairs and more than half of her bursaries 
were left by the Commissioners of 1858 under the care of private 
patronage. The mova®of this blot would inevitably be fol- 
dowed by a accession of heglthy life. And the place is 
alregdy by no means deficient in corporate vitality. Its under- 
graduates, numbering a few mfre than those at Exeter College, 
Oxford, and aefew less than those at Balliol or Christ Church, 
have their football club, golf club, gymnastic club, two debating 
societies, musical association, domestic and Shakespearian asso- 
ciation, and othefs, to which has recently been added a volunteer 
artillery corps., At’ football they have somelLow managed to 
hold their own against the larger universities. Suppose that by 
the eftorts of the few Commission some Concordat were arranged 
between this old yet vigerous life and the Herculean infant 
across the Tay, that by this means a complete Science Faculty 
could be established in this part of Scotland, and a new develop- 
ment given to the already exiying St. Andrews Science Degree, 
woul@ there not be then a promise for the future? 

In spite of rail and telegraph, the feline attachment to places 
is still shared by man. To deracimate is easier than to plant, 
easier to plant than to make what is planted grow. Wise states- 
manship will follow nature, and avail itself of elements which 
exist, if only life is found in them. 

To return to the more gene®] aspect of the question : the 
Scottish Universities have a claim to State recognition which 
has hardly been sufficiently considered. They are the spiritual 
prog nels “ though honest, yet poor,” like Launcelot Gobbo’s 
father) of Zl University life in Great Britain that does not 
diredtly flow from Oxford and Cambridge (see the New Monthly 
Magazine for the year 1825), and for much of this too. Prof, 
Stuart of Cambridge is a St. Andrews man. Had he been an 
Etonian or Harrovian it is not too much to say that the higher 
education in many English towns would be in a different position 
from that on which they congratulate themselves to-day. X, 
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Cape Bees and “Animal Intelligence” 


I KEEP a large number of hives, chiefly of Cape bees, and 
fifid that their habits closely resemble those of European honey- 
bees ; but if the course of my observations I have met with an 
instance of sagacity on the part of Cape bees, which, although 

eit may also have been observed with regard f European or 
American bees, has not, so far as I am aware, been recorded 
in any treatise upon the subject. Last year my gardener hived 
a swarm of bees, which were not however satisfied with their 
new hive, their scouts having probably already selected some 
ee tree for their future habitation. They accordingly left, 
būt were soon again secured. In order, if possible, to prevent 
their deserting the new hive, I placed the queen in a-queen-cage 
(a small perforated metaléox with circular holes of the diameter 
of an ordinary pin’s head), which I fixed to the roof inside the 
hives A few days afterwards there were several honeycombs in 
the hive, and in most of the cells eggs had been dep. sited. Now 
there could be only three ways of accounting for these eggs in 


the cells : there might 
swarm, or there might have been an egg-laying neuter among 
them, or else the eggs must have b@en those of the imprisoned 
queen. Accordingly I several times examined the swarm and 
the honeycombs (the hive being a frame hive), and satisfied 
myself that there was no other queen in the swarm. The queen 
was kept in the cage until some of the Jarve had comê to 
maturity, the bees of couse feeding her tifrough the holes of the 
cage, and I found that fhe young bees were neuters, and not 
drones as they would have been if the eggs had been laid a 
neuter. The only explanation, therefgre, of the presence of the 
eggs in the cells was that they had been laid or passed by the 
queen through the holes of the cage, and taken up and deposited 
in the cells of some of the workers. 
so much sagacity on the part of the bees, especially the mother 
bee, that I subsequently repeated thg experiment with eight 
other swarms, and in two instances there was an exactly similar 
result. Two of the six remaining swarms were so dis<atisfied 


with the new hives offered to them that they refused to build- 


any comb, and ultimately deserted the hive, leaving the caged 
queen behind, although I was quite satisfied that neither swarm 
had a second queen among their number, I may here remark 
that it is much more difficult to retain a swarm of Cape bees 
in an artificial hive selected for them than appears tobe theecase 
in Europe or America, the explanation perhaps being that they 
are not sufficiently domesticated, and prefer being queenless in 
a natural hive selected by themselves to remaining®vith their 
imprisoned queen in a hive they do not approve of, 
sible of course that the two swarms which left their queers behind 
may have joined some other occupied dives or may have returned 
to their own former hive ; but I may state that on eaclpoccasion 
I had removed the hives from which the swarms had issued to a 
considerable distance from“their former position, The four 
remaining swarms upon which I experimented were satisfigd 
with their new hives and built combs, but no eggs were found 
deposited in the cells. One of these swarms lead an®iMnported 
fertile Italian queen ; the second and third®pad (ape queens, 
and the fourth had an Italian queen, the progeny of the im- 
ported one; the three #rst began laying in the cells soorf after 
being released, but the fourth never laid eggs at all. As to the 
last of these queens, I fear she was rather roughly handled when 
caught, afd that this may explain her rot laying at all; but I 
“nay add that I have not yet succeeded in obtaining queens 
proved to be fertile from among the progeny of imported JtaBan 
queens. There are,very few Italian drones in the colony, or at 
all evewts in the neighbourhood of Cape Town, and if the Cape 
drone does not cross with the Italian queen this would be 3 
sufficient explanation of my failure. While upon this subject l 
may state thet we have a yellow bee in South Africa somewhat 
resembling the Italian, but the neuters are a little smaller. They 
more closely resemble the Egyptian bees, judging Shy the descrip- 
@ipns I have read th@®latter ; but some of their habit®zre 
different, for they have only®ne queenin a hive, and they gather 
and use. propolis, whidb,the Egyptians are @aid not to do. 
But most of our Cape ees rath@ restifilfe the English bee, 
although considerably smaller, and the rings of their abdomen 
are of a lighter brown colour, and I confess till a few years ago 
I was not aware that we had any other variety. To my surprise, 
however, about three y€ars age a svearneof the yellow@inged 
bees arrived at my place. At first I took them to be Italians, 
but I had not yet then imported any myself, nor have I since 
been able to discover that any one else had done so. The 
queen and drones were exactly like the Italian queen and drones, 
but the neuters were a little shorter and more slender. I have 
unfortunately not secured any fresh swarms from the one which 
I hived, but the neuters that are now in the hive cannot be dis- 
tinguished from the ordinary Cape worker, There are not at 
present any drones in the hive, and, a» the hive has no frames, 
it is difficult (without first driving the swarm) to discover whether 
the queen, now in the hive, has the Yame appearance as the one 
which originally arrived. Strangely enough [J continually find 
drones of the yellow variety in hives of the ordinary Cape brown 
bee, I sometimes, but rarely, see yellow workers visiting my 
flowers and fruit, and on a recent visit to Natal I saw numbers 
of bees visiting a sugar store in Durban, all of which were of 
the yellow variety. I was not sufficiently long in Natal to be 
able to say whether there arẹ any of the ordinary Cape bees ip 
that colony, but in the Transvaal I have seen,lgoth varieties in 
the fields. 


This pefforffiance showed, e 
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Beforg concluding I wish, with your permission,” to make a @ 
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e few remarks upon a passage in Mr. Romanes’ very interesting 
book on ‘‘ Animal Intelligence.” At p. 188 he says: ‘‘ Bee- 
masters who attend much to®their bees, so as to give the insects 
a good chance of knowing them, are generally of the opinion 
that the insects do know them, as shown by the comparatively 
sparing use of their stings.” If by this he means that the bees 
recognise and become accustomed to the scent of persons who 
attend much to then, I quiteeagreesewith him, but I do not 
believe that their recognition goes ay further. I keep two 
apiaries at a considerable distance from each other, to one of 
which my gardener, a colgured Malay, attends, and to the other 
a Kafir labourer. At first they were generally stung when 
passing too near the entrance of a hive, but now they pass and 

e Sepass with ifhpħity. They work with the bees more frequently 
than I do, and yet when either of them assists me in his own 
apiary, he rgceives moregtings than Ido. This I ascribe to the 
gardener’s using snuff in his mouth very freely, and to the 
Kafir’s very pronounced odoyr.: To test the recognition of the 
-bees J once requested the Malay and the Kafir to change clothes 
with each other, and wear thic& veils over their heads aud faces. 
They did so, and assisted me first in the apiaries to which they 
were respectively in the habit of attending, with the result that 
they received no stings, but when either began to work with the 
beein theeapiary he usually did not attend to, he was so stung 
about the hands that he had to beat a hasty retreat, whilst I 
remained uninjured, although not veiled. The two men are 
almost of @he same size and build, so that if the bees had any 
power of general recognition they would probably (as some of 
the othgr servants did) have mistaken the one for the other. I 
can, therefoye, only accoun for the conduct of the bees by the 
unpleasagt, and to them strange, odour. At my request the 

“gardener discontinued the use of snuff in his mouth for some 
time, and duringsthat time he was*not stung more than I was 

r vaile worRing “with bees, but if the Kafir stands before the 
entrance of an unaccustomed hive he is remorselessly stung. I 
may gdlethat Lape bees are very much more vicious than 
European ones gsgem to be, and that, if not skilfully handled, 
they will unmercitully sting their most familiar friends. On one 
occas®n %& bunch of carrots was left nea®the gardener’s apiary, 
which so enraged’ the bees that they stung him and every one else 
they came acros8, and very nearly stung a cow to death at 
a distance of about a hundred yards from the @piary’; and on 
another occasion a hosse, still wet with sweat, trespassed too? 
negr a hive, with the result that the whole apiary was in an 

e upr-ar, and some of my children and servants were stung, the 
chief victim being a Malay girl who useœ to apply quantities of 

aie pomatum to her hair, and who was severely stung on the 
ead. Mr. Romanes continues thus: ‘‘ Again, many instances 

might be quoted, such as that given by Gueringius, ewho allowed 

a species of wasp, native to Natal, to build jn theedoorposts of 

his house, and“who observed that, although he often interfered 

witle the nest, he was only once stung, @nd {Ms by a young wasp? 
while no Kafir could venture to app@oach the door, much lesg to 
pass through it.@ It does not appear tether any white stranger 
was ever stung, and®tfe only inference that can be r€asonably 
drawn from the conduct of the wasps 1s that they disliked the 
odour of Kafirs, which, as is well known, is peculiarly disagree- 
able. Ý a particular Kafir had been in the habit of passing 
througy the door, the wasps would prolwbly have become aceus- 
tomed to his scentin the same way as a swarm of bees, upon the 
testimony of Sir John Lubbock, became accustomed to the scent 
of eau-de-cologne repeatedly dropped at the entrance of their 
hive. J. H. Dz VILLIERS 

Wynberg House, Wynbergp Cape of Good Hope, April 3 





The Metamorphic Origin of Granite 


As I had charge of the granite quarries in Mull during the ! 


five years ending 1875, afd am still closely connected with them, 
{ would like to say that thy conclusions stated in the Duke of 
Argyll’s letter in your issue of last week (p. 578) are beyond all 


question correct, and are the same as I formed from independent : 


observation while I lived at the quarries, 


In addition to the facts mentioned in the Duke’s letter, I | 


would say that the structure shown by the granite while de- 
caying under atmospheric action and the cleavage which it 
shows in the quarry all may point to its having been a stratified 


ck at one time; and in several’ places on the sbore of the ! 


Sound of Jona%@d in North Bay Quarry, patches of semi-meta- 


e Morphosed schist arg found in the granite, One very fine : 


specimen i: qn the north side of Fionphort Bay. 
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The change from schist to granite on’ the north side of the 
peninsula of Ross, nigh the Duke speaks of as ‘‘obscured at 
the head of Loch Laigh,” does, according to my obfervation, 
not take place there, but a little further west, in a bay between 
Loch Laigh and the inlet leading to Ardfermig. The change 
can be traced foot by foot there most perfectly, ang any number 
of specimens of it in all stages can be picked up on beach. 

Though, however, the metamorphic origin of the 
is, in my opinion, beyong doubt, b think that the metamorphic 
agent has yet to be discovered. Tke*most plausible hypothesis 
is that it was a superincumbent mass of trap? but att inspection 
of the very destructive influence of the trap dykes that, we meet 
with in the quarries upon the granite abeut them makes this 
very unlikely to my mind. For some distance on*each side of 
such dykes the granite is quite useless, 

9, Angel Place, Edmonton, April 23 
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As Helix pomatia appears tO beverg partial in itS distribution 
in this country, it may be worth whi#e“to record the fact that I 
| have met with it on and near the chal ., downs in the neighbour- 
| hood of Epsom, and on the alk do&ns above the Gillage of 
| Hambledon, in South Bucks; while Mr. J. E. Harting states 
: that it is not uncommon on the chalk hills in theevicinity® of 
Reigate and Dorking, and in part$ of Kent. 
| 
| 
| 
| 


Hab pomatiag 


Forbes and Hanley, in their ‘‘ History of British Mollusca,” 
say ‘‘it is entirely confined to the southgm congties, living chiefly 
on cretaceous soils”; but we learn from Mr. Gwyn Jeffreys 
(NATURE, vol. xxvii. p. 510) th®t it is abundant at Woodford, 
in Northamptonshire; and fromeMr. Blomefield (NATURE,®Vol. 
xxvii. p. 553) that it occurs sparifigly in Gloucestershire, neither 
of these counties being cretaceous. ee oe 

With regard to its possible introduction jpto this country by 
the Romans, we gather from ‘Venables trustworthy work on the 
Isle of Wight that Æelix pomatia has not been met with in the 
island, although it was occupied—and @robabl? permanently— 
by that people ; but Æ. scaazris, which, according to some mala- 
cologists is a monstrous form of this species, has been found 
there. Its absence from the Isle of °Wight may be said to be 
somewhat remarkable, seeing that the species extends in the 
south at least as far as the borders of West Sussex, and that the 
other British chalk-frequenting® Aeicide, H. caperatg, H. 
ericetorum, and H. virgata, are very abundant in the island. 
Either of two causes may account for its absence from this 
locality :—it may be a geologically recent importation from its 
original (?) centre in France, and bas not yet succeeded in navi- 
gating the salt waters of the Solent; or its exceptionally large 
size may have proved its destguction in its expo-ed favourite 
haunts. The latter supposition is the more probable one, as it 
would account for its general rarity, and at the same time help 
to explain the prevalence in the same exposed haunts of the 
PAUL HENRgSTOKOE 
® 


smaller Helicide. 
Wycombe Court, Bucks 





The Zodiacal Light (?) 


REFERRING to the sunset phenomena described by J. W. B., 
of Bath, in NATURE, vol. xxvii. p. 580, permit me to inform 
you that I also was an observer and was well aware from 
previous experience that it was not the zodiacal light, which, as 
seen in the evening from any latitude north of the tropics always 
inclines to the left, and, if seen in the morniig, in the east, 
then to the right, whilst the phenomena in question appeared &s 
a vertical column, of a warm tint, extending upwards to about 
5° from where the sun had just set moving to the right, and 
descending with that luminary, continuing visible for about thirty 
minutes from the time I first noticed it immediately after the sun 
had gone down behind the low range of the Yorkshire Wolds, 
distant from my garden five or six miles in a north-west 
direction. 

Having never before witnessed a similar phenomenon, although 

I have had for upwards of eleven year@ an uninterrupted view $f 
| the sunset region of the sky, and, except in midwinter, am nearly 
| always at home at sunset, and on fine evenings in the garden, I was 
| 
H 
I 





somewhat puzzled ‘as to whether the cause was local and atmo- 
spheric or otherwise, $ 

W your correspondent can refer to the ‘‘ Heavens,” by 
Guillemin, p. 86, Ist edition, or to Milner’s ‘‘Gallery of 
. Nature,” Ist edition, p. 62, he will there see woodcut representa- 


Men granite e 
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the solar cross rare, for I know of only three occasions Qf its 

being seen, and even these I have not verified in the originalse 

but those interested may search in Hugenti Opuscula posthuma, 

ti. 48, for the details of the phenomenon seen in Cassel in , 

January, 1586, by Roth; and in the Mém. de PAcad. des ° 

absence of moonlight. Sciences for 1693 and 1722, for descriptions by Cassini and 
On referring te my copy of the Astronomical Register for | Maléziev. G. J. SYMONS 

1875, vol. aiii. p. 196, I find a letter from Mr. T. W. Backhouse 62, Camden Square, N.W, 2 

in reply to a previcus communication from Canon Beechey in the as , 

same volume, p. 174, describing what appears to have been a 

much finer display of thi? sunset Phenomenon as seen by the 

rev. gengleman from Do®wham, Norfolk, than either your cor- 

respondent br myself witnessed, 


ae 
*tions of the zodjacal “eh or to ““ Chambers’s Astronomy,” 3rd 
e editign, p. 92, whey a MoM chapter is devoted to the subject. 
e Speaking from my own experience, the zodiacal light is best 
obseryed in this neighbourhood dumng the clear evenings of 
February or March, in the late twilight, and of course in the 


` - e . a . 
THE curious luminous projection after sunset on the 6th inst., ° 
noticed by several of your correspondents, was also s@en for oe 
some time very soon after sunset Herefordshire. Its shape 


* Mra Backhouse states : * It is purely an atmospheric pheno- 
menon ascribed tð the sun slfining on particles of water or ice.” 
May I ask if the above explanation is an established fact or 
only,a theory ? 
1 shall be glad if ygu receive and can make room for the 
accounts of other observers, @s®I cannot think the appearance is 
a pede Wats one—at least not in this neighbourhood. 


ull, April wm, ° © ee WILLIAM LAWTON 
e 





è 
© REFERRING to the fetters in your columns on this subject, I 
beg to forward two photographs of the sun, which show distinct 
horns#f light on each side of the disk. They were taken—the 
sun highgin the héavens at the time—some two months ago in a 
Simple amera, without any special arrangement, except a rapid 
shutter, but the development was undertaken with some care, 
and arrested as soon as the light fleecy clouds around made their 
appearance. »@ ° B. P. 
Blackheath, April 27 a 
el WE have received the photographs, which are certainly very 
remarkable if our correspg@dent can certify that the strange 
prolongatiogs which appear on them are special to them, and 
not in any way dependent upon any possible reflection from the 
lenses employede—Ep.] 





THE phenemerion gescribed on pages 580 and 605, under the 
heading ‘‘ The Zodiagal Light (?)e’ was that generally known as 
a “Sun Pillar.” I send herewith an engraving of one seen 
from Sidmouth in 18719 full descriptions of which were given in 
the MeteoPological Magazine for May, June, and July of that 


year. e 















































































































































































































































































































































































































































































































































Sun Pillar seen near Sidmouth, April 4, 1871. 


¢ I believe that it is merely a portion of a halo passing verti- 
cally through the sun; in the recent case, that portion of the 
halo which was above the sun was alone seen, sometimes the 
portion Je/ow it is seen*alone, and occasionally both are visible, 
pe ia with a parhelic circle (or parts of one), and then of 
colirse we have the rare phenomenon of the sun as the cengre of 
a luminous cross. I have called this complete phenomenon of 





was somewhat like a vertical pillar of soft, hazy, yellowish, 
luminous light, about the width of the sola disk, 10° in height 
above horizon, and finishing rather abru@tly with a contc&l 
termination in a clear sky, R. P. GREG 
Coles, Buntingford, Herts, April®9 





@ 

ALLOW me to call the attention of such of your readers as åre 
interested in the above phen®menon, to a communication frome 
Mr. J. J. Murphy of Belfast, in your issue of July 13, 1876, and 
to another from myself, a fortnight later, describing a sun®pillar 
seen in the north of Ireland on June 27, 1876. R. V. D. 

Beragh, co. Tyrone, April 28 Poe os 





Mock Moons e 


THE mock moons mentioned in your last week’s issue (p. 606}, 
by Mr. Mott, were seen here, The circle subtended en angle of 
50°. When first seen, a line dragyn through tke mock moons 
passed through the moon itself. At 11 p.m. such a line was 3° 
above the moon. At I a.m. the appearance was as at first. 
This change of level of the refracting cloud is what Mr. Mott 
alludes to when he says it ‘‘seemed to be uifaccotintably qut ef 
place.” I was not aware that there was any fixed place for thee 
brighter portions of the halo. e e SM. 

Temple Observatory, Rugby “4 ° 





TÉ Freshwater Medusæ 7 


JJ may interest some of your readers to ‘now that the little 
freshwater M&dusze (Limsocodium Sowerbi), which appeared in 
the Victoria Regia Tank here on June,9, 1880, for the first time, 
again on June 12, 1881, and not at all during 1882, appearedmgain 
in the tank on Saturday morning, April 28, many of them being 
full grown individuals. The tank, which remains empty durin’ 
the winter, was filled with water on March 8. 


April 30 W. Sowers? 





o The Circles of a Triangle 


CANNOT the P ii of “‘portmant®u” words be pdvan- 
tageously applied’? I beg leave to suggest the following names% 
@rcumcircle, incirclea excircle, and midcircfe; these are for 
speech in print or writhg they Tgight appgar CO,10, EO, MO. 
April 28 e W. H. H. H. 





Flight of Crows ” 


In watching crows®as the} fly eread, I often t®ink they 
are not flying straight forward, but have the line from head to 
tail at an angle of about fifteen degrees with the line of flight. 
Can this be corroborated? J do not like to trust my own 
observing powers in such a matter. JOSEPH JOHN MURPHY 

Old Forge, Dunmurry, co. Afitrim, April 24 





METAMORPHIC ROCKS OF SCANDINAVIA 
AND SCOTRAND 


M eck interest attaches yo the researches of the 

Swedish geologists among the older crystalline 
rocks of Scandinavia. In the year 1873 Mr. A. E. 
Térnebohm published an important paper in which he 
showed that in the high grounds of Sweden Lower Silu- 
rian rocks, with recognisable fossils, pass up conformably 
into a vast overlying series of quartzites, schists, and, 
gneisses. These metamorphic rocks were divided, by 
him into two groups—the Seve group,g®omposed mainly 
of quartzites and schists, and the Koli group, consisting 

e 





largely of mica-schists and clay-slates. In another 
® memoir just published he furnishes addjtional informa- 
‘tion regarding the succession of these rocks. The old 
_or fundamental Gea rocks composed of gneiss, 
granite, &c., are overlain by thick masses of reddish 
sandstones, followed by quartzites and limestones, over 
which.come Augen-gneiss, hornblende-schist, mica-schist, 
&c. This order of seQuence, which if shown in numerous 
e natural sections, will be at-omce recoynised as that which 
‘Murghison first showed to be the stratigraphical succes- 
sion in the north-west gf Scotland. It is interesting to 
find that the parallelism which was traced many years 
ago between the,structure of the Highlands of Scotland 
and the uplands ef Scandinavia continues to be confirmed 
by the more detailed surveys of recent years. 
° e 





OBSERVATION OF TWE GREAT COMET OF 
s 1882 


° (Communicated by Vice-A dmiral Rowan, Superintendent 
U.S. Naval Observatory) 
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This observation was made with the 26-inch equatorial, 
and compared with the following of three bright points 
in the nucleus. If we had compared the middle point of 
the nucleus with the comet, the corrections would have 
been Aa = +153 A ò = -+ 0'3. 

E. FRISBY, 


Washington, April 6 © Prof. Math, U.S.N. 





ANTHROPOLOGY ! 
= . I. 
ý eae invitation to lecture on anthropology with which 
I have been honoured gives me freedom to speak 
e both of the races of mankind zoologically, and also of the 
théughts, arts, and habits whicheform their civilisation. 


* Two lectures on ‘®s nthropology,” delivered on February 15 and 21 at 
the University Museum, Oxford, by E. B. Tylor, D.C.L., F.R.S. 
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It is on the development of ciwtigation that I especially 
wish to dwell, a subject of direct Interest always and to” 
all, and the more oppogtune now that the practical ques- 
tion of the instalment of a Museum of Civilisafion in 
Oxford is under discussion. Still, man’s bodily and 
mental history so act'and interact on eaeh 8ther that it is 
well to carry on their study together. Both %depend on 
the great principle of adaptive change, where®rise in 
organisation gives fuller and freer existence, till “ corre- 
spondence with the environment,’ fixes a more or less 
permanent state, or suppressién of disase, bffngs on 
degeneration. These are processes systematised in the 
theories of development or evelution which have Of late 
years become predominant, and which seek ¢f& account 
for the change of plants and animals on the earth by 
modified descent, and of mental and moral phenomena 
by modified sequence. These®is a consideration*I wish. 
to bring prominently forward, as not having led the 
attention it deserves. It B*%h#t these psoeesses of deve- 
lopment, or evolution, or framwsfogmism were long ago 
recognised to no small extent WM ethnologists. Thu 
Prichard, the leader of the mgnogenist school forty years 
ago, brought forward evidence for the derivation ‘wf the 
races of mankind from one original ancestral paar, wher 
he considered to have been negroes, whose des@endants 
more or less varying by the operation of natural causes 
became modified or transformed into the’various races 
adapted for life in the various climat®s of fhe earth. But 
this, so far as it goes, is the very theory.of development e 
or modified descent. Any etQnologist who argues en 
natural grounds “ that all the rates of man are descended - 
from a single primitive stock,” is an evolutidnist *within 
these limits; in fact these words are qyoted not from 
Prichard or Quatrefages, but from Darwin.* Withm the 
last generation the science of man has hed new evidence 
and argument brought within its ae Sa The discovery 
that men were already making rude flint itmplements in 
the Quaternary period, when theecontours of hill and 
valley were quite other than during the few thousand years 





eknown to chronology, has made a new scientific departure, 


placing primeval man in the hamds of the geologists, who 
are now discussing whether he even existed in the “yet 
more vastly remote Tertiary period. A yet greater move 
has been made by Darwin’s systematic application of the 
principles of variation of breeds or races to account for 
the transitions between species or genera. How these 
have become transformed in t#e course of geological time 
is seen in Huxley’s plate of the bones of the four-toed 


*Orohippus, followed by the three-toed Miohippus and 


Hipparion, and this again by the horse of thg pament 
day. Zoologists thus enabled to reconstruct ideally the 
ancestry of the horse, are hopeful some day to discover 
likewise the fossil pedigree of the rider. 

Thus it is plain why the new lines of biological research, 
whether into the general causes of variation in animals, 
or into the origin of the human species from a succession 
of lower mammalian forms, have not checked but stimu- 
lated the research which relates to man as man. Anthro- 
pologists do not feel as if their science had been plucked 
up by the roots and planted somewhere else; it is growing 
where it was, only cultivated higher than in old times. 
What substantial progress has been made of låte years 
is well seen in, the difficult department of craniology. 
That there really is something in the shape of a skull will 
be admittech when one compares the two before us on the 
table, types which illustrate an interesting point in the 
early history of our own country. The narrower skull 
belonged to one of that dolichocephalic Stone Age popu- 
lation whose remains were buried in®the long-barrows on® 
our downs. The broader skull belonged to one of the 
brachycephalic men of the later rownd-barrows. In the 
work of Greenwell and Rolleston will be found the ana- 
tomigal comparison of these skull-types, and the evidertce 
that the earlier tribes were not exterminated by the later 
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e haicas of the land, but Sant the two races lived and 
v€re buried together, and by intermarrying gave rise to a 
mixed poptilation. What these early long-headed people 
were called, or what language they spoke, is still un- 
known. It is they to whom, on the strength of certain 
epassages in @lassic authors, the name of Iberian has 
sometimes ebeen given, and they have been identified 
With the Basques. But no absolute correspondence has 
been made out between them and any race past or 
present in Spain, so that Prof. Rolleston was wise in pre- 
ferring to call the men*of the English long-barrows by 
the local hame of Silurians, and to rely on skulls for 
defining the type, and the burial-places for marking the 
State of civilisation, of an ancient race who thus take a 
well-marked place in the history of our land, but of whom 
we may possibly never le&m magh more. 

The sop lel of racés which has gone on for ages in 
Europe makes Eugopean cransolegy a study of extreme 
difficulty, but *to see its Cleargsfresults we must look to 
race® long isolated and®jmtermarrying till their skulls 
become almost uniform. How sucha type will charac- 
terise a geg@tuine race has*been Shown by Prof. Flower in 
describing the skulls*from the burial-caverns of the Kai 
Colo*the męuntain people who appear to have been the 
original inhabitants of Fiji. These mountaineers, whose 
distinction it is to have had the narrowest skulls of any 
known race, are repre<ertatives of the frizz-haired blacks 
so.widely spread in the island groups now called after 
them Melanesian. But the ordinary Fijian population, 
who have lately been incorpomted in the British Empire, 
are not exactly’ Melanesians, nor are they Polynesians 
like the brown Samoans and Tongans of the islands to 
the eastward. It &ppears that these black and brown 
islanders have intermixed and become the joint parents 
of the present Fijian population. This is perfectly shown 
by their skulls, wkose @ephalic in@ex of breadth (71) is 
intermediate between thoge of the two parent races, the 
ancient Melawesian mountaineers (66) and the Poly- 
nesians (83). Not only does the cephalic index of length 
and breadth follow this rule, bug it proves true in the 
same way of the index of height, and of other measure- 
ments of jaw, eye, and nose, which almost absolutely 
follow the same rule of the mix@d race between the two 
parent races. The gradation is so marked, that in the 
Fijian islands nearest the Polynesian islands the skull- 
measurements come nearest toethe Polynesian type. It 
is I think the first time that anthropology has made so 
close an approach to mathematical accuracy in its in- 
shane it must be admitted that when arithmetical 
rule thus find@ its way into a descriptive science, the study 
is becofning serious. Let us now see what comparative 
philology has to say to this Fijian question. Every 
student who opens a Fijian grammar is apt to say, Here is 
a Polynesian language, like Maori or Tongan; the map 
shows in the names of the islands plain Polynesian 
words that a New Zealander would understand, such as 
vanua = land, Jina = five; the Fijian not only has the 
familiar Polynesian ¢adz == sacred, but he can attach 
the Polynesian causative prefix waka to it and make the 
ver wakataġu = to tabu a thing or make it sacred. Yet 
this student, &s he examines and analyses more deeply, is 
driven to admit that Fijian must not be catalogued among 
the Polynesian languages ; indeed it seems as though the 
root and heart of it must be classed as Melapesian, 
belonging to the black not the brown race; nevertheless 
the black language has absorbed not only the words but 
the character of the brown language into an intimacy and 
depth of mixture hardly anywhere equalled. Prof. Max 
Miller, in the lectures which near a quarter of a century 
ago made a new era in thescience of language in England, 
was careful to give the much-needed caution not to trust 
too mugh to language in settling questions of race. Here 
however, is an example how language, in cases when it is 


possible to get its bearing clearly into view, may* tell its ! 
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story in perfect accagdance with anatomy. The blended 
parentage of the Fijians is heard ig their speech as it is 
seen in their faces. 

Not less important as a distinctive mark of race is the 
hair. A single hair now enables the anthropologist to 
judge in what division of the human species he will class 
its owner; thereis no migsaking a Chine§e for a European, 
or either for an African. ¢ The cross-section of this single 
hair, examined microscopically by Pruners method, show g 
it circular, or oval, or reniform; is follicle-curvature 
may be estimated by the average diameter of the curls as 
proposed by Moseley; its colouring matter be esti- 
mated by Sorby’s method. There has Aa even a 
systematic classification of man published by Dr. W. 
Müller, of the Novara Expedition, which is primarily 
arranged according to hair, in straight-haired races, curly- 
haired races, &c., with a secondaty division according to 
language. Though we cannot yegard such a system as 
good, the wonder is that it should answer so well as it 


does ; indeed nothing could prove more clearly how reale 


race-distinctions are, that a single bodily character should 
form a basis for rationally mapping out the diviSiens ef 
mankind. 

It is now well understood that the causes of race-colour 
are not so simple as Hippocrates thought when the de- 
scribed the nomad Scythians as burned tawny by the 
cold. But the study of anthropologists is still to nétice 
the characters which mark off the “vhite, yellow, brown, 
and black races, and to connect therewith the effects of 
climate and mode of life. She analogy of fgir or blond 
skin to partial albinism is striking, and possilsly pbints to 
some similarity of cause. A book has even been written 
by Dr. Poesche to explain thus the formationeof the hjte 
race. The fair whites, according to this autber, are semi- 
albinos, whose ancestors were once a browner race Jin 
Northern Asia, but turn€d fair in the swampy regions of 
the Dneiper, where men and beasts grow light in colour, 
horses giy, the geaves of the trees pale, and all nature 
dujl and colourless. Such imaginative speculation is an 


example to be avoided by anthropologists, and yet thee 


resemblance of blond to semi-albino skin is one which 
when worked out bY careful observation will doubtless 
lead to discovery. A yet more striking case of the morbid 
appearance of race-character is seen in ‘‘ bronzed skin,” 
a symptom of ‘‘Addison’s disease.’ Here the resem- 
blance to mulatto complexion is so marked that in the 
reports of cases it Wt quite a regular thipg for the phy- 
sictan to mention thft he®asked the patient if he was of 
negros blood. Even that Well-known negro feature, the 
comparatively light tin? eof palms andsgleg was there, 
though there was waning one of the points which 
anthropologists look to when they suspect negro an- 
cestry, namely, the yellowness of what we charac- 
teristically call the “gvhite",of the eye. It is pot 
however on merely superficial comparison that this 
analogy depends. Anthropologists unfortunately do not 
always hear of medical work bearing on their studies, and 
it is but lately that I learnt from Dr. Wilson Fox that 
an interesting microscopic sectton of ‘‘bronzed skin” 
was published years ago by Mr. Hutchinson in the 
Pathological Transactions. All who compare this with 
Kölliker’s section of normal negro skin must admit the 
extraordinary similarity of coloration in the manner in 
which the deep brown pigment cells and grains line the 
surface of the papillz of the dermis or true skin. I shall 
not be charged with propounding here a theory that black 
men are white men thus transformed, for, indeed, one 
incident of the obscure disease in question is that the 
patient always dies. The importance of the comparison 
lies in its bridging over the physiological differences of 
race, by showing that morbid action may bring about in 
one race results more or less analogous togehe normal 
type in another. 

The differences in race-characters am6ng mankind are 
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*far better known than are the causes which bring them 
about. Yet it would be too much t® say that we do not 
know how to alter the type of a race. For instance, 
stature is one point of race-type, and we know by actual 
experience that if a population of the Yorkshire dales is 
brought in to live in factory towns, in two generations 
tey are found to,be 14 inch lower in average stature than 
their countrybred kinsfolk? Ind&ed, it appears from Bed- 
doe’s careful statistics that thé stature of the London 
population is gradually lessening. The great means of 
change of race-typ@is acclimatisation. Dr. Acland has 
here called attention to the interesting problem presented 
by the trigse@of “unhealthy districts” in India, who live 
where tribes“allied to them in race and language cannot 
exist, nor, can they themselves go back, without falling sick, 
to the plains whence their ancestors came. That this 
acclimatisation affects the secretions and hue of skin is 
certain, but this topic is one on which only a pathologist 
can speak with any authority. If, however, we look at 
the map of the world, it is as evident to us as it was to 
@Hippocrates that race depends in some measure on cli- 
mite and mode of life. The leading fact is the lie of the 
nfgro* type along the equator, as contrasted with the 
xanthous or blond type in the northern temperate zone. 
The permanence of the races of mankind, such as the 
Egyptian, which the polygenist school interpreted as 
A es that it was a species by itself, is better explained 
in Draper’s words that “its durability arises from its 
perfect correspondence with its environment.” It is 
only when moved into different conditions that a race has 
to change into harmony with these new conditions. 

e Turning how from the development of races to the 
develoBment of their civilisation, the task is made easy 
byeth€ help bf evidence geological in its character. The 
presence*of@atOne implements in every part of the world 
pteves that they were once used there, and that the races 
using them ħad no metal. But now stone implements 
are distinguished into the ruder Paleolithic and the more 
finished Neolithic. The ruder, discovetd ine gravels of 
great antiquity wjth the remains of the mammoth amd 
ether prehistoric animals in Europe, must therefore be 
the older, but this also seems to be evident from their 
very nature. If men with bronze weapons had no more 
bronze, they might very likely fall back on the best sub- 
stitute they could make, the hard, ground stone celt; but 
it seems against all reason that those whoe knew how to 
grind a hgtchet on a whetstone sheuld Rave lost that 
simple if labarious art. Thgs ture confirms what 
geology teaches, that the rude stage’ of man’s histofY to 
which the gude implement belpngs is also the @arlier 
stage, and theehégher polished’ implement c@mes later. 
It comes on indeed into moderf? times, for the general 
extinction of the Stone Age in Australia or America 
only? dates from this century, and even at this day 
in g\ustralia theetrayellew lears from the blackfellow 
how the rude chipped axe-flake is to be gummed to 
the helve, or the white hunter sits down in California 
to be shown how to chip out the neat obsidian arrowhead 
with the point of deerhorn. Ina few ages after metal has 
come in, the new peoplé forgets that the old people ever 
used such things. Thus it comes to pass that, across the 
world from Iceland to Japan, stone hatchets and arrow- 
heads dug up in the ground are supposed to be the 
material weapons hurled or shot from the sky, whose flight 
is seen in the lightning-flash Such ‘‘thunderbolts” have 
for ages been valued for magical power, especially the 
appropriate uses of guarding against fire and inflam- 
matory disease ; Pythagoras was purified with a thunder- 
bolt, and stone arrowheads form the centre-pieces of 
some of the most beautiful of Etruscan gold necklaces. 
Even a bronze implement may be taken for a thunderbolt 
by those who have forgottene its nature; the bronze celt 
here prodfleed was dug up in Wiltshire, where the 


years been the magical tiffinglerkolt’ of a wex country 
hamlet. . 

Even where theeold use dwindles and changes, sur- 
vival in altered shape may keep on the old ideas: 
our own life is full of survivals. In cereqnonial processions 
we still see the javelins and halberd$ belonging to war be- 
fore gunpowder, and though the mace no longer smashes? 
helmets, it remains as an emblem of power ånd dignity 
Our books are ornamented with gilt lines which once 
represented the real cross-pimding; as in perhaps the 
most modern of survivals, where the ‘tape which bound 
the registered letter has dtvindled to blue s¢ros$-lines 
printed on the envelope. Banguage¢s full of such records 
of the past; as when one hears people declare they de 
not care a groai, a dott, or a rap, when they would not 
recognise if they saw them thes@ol1d-fashiofied varieties of 
small change. Thus what With the lasting on of old things 
among outlying peoples, and what with the &urvival of 
them among the civilised world, theIftead of connection 
is by no means lost from vemo@igst times. For my own 
part, when I look at the utter®likeness of the working 
processes of the mind angong the races most glifferent in 
skin, and when I see the’ resemblance of fude ideas 
and customs throughout the inhabited wofld, I “cannot 
but think that much of the thought and habif of markind 
not only goes back to the remote Palzolithic age, but that 
it may be older than the divigjons gf race which sepa- 
rate us from the Chinese or the Negro., Let me offer 
examples of a mental state yet surviving which may hdve 
its origin in the very childhwod of mankind. Uinedlicated 
men, from the savage to the peasant, emain more or 
less in that childlike state of mind where the distinction 
between dreams and real events ie not yet perfectly 
made; dreams seem to be visits from phantom souls 
of others coming to the sleeper, gr ekcussions of his own 
phantom or soul away from hjs body. The state of 
primitive thought in which psychology thus grows out of 
the phenomena of dreams has “perhaps neyer been better 
displayed than in a recent account by Mr. Im Thurn in 
the Journal of the Anthropological Institute of his Indian 
boatmen in British Guiaha. One morning a young 
Macusi was so enraged against him that he refused to 
stir, declaring that his gmaster, without consideration for 
his weak health, had taken him out in the night and 
made him drag the canoe up a series of cataracts. 
Nothing would persuade him that it was only a dream, 
and it was long before*he was sufficiently pacified to 
throw himself sullenly into the bottom of the canoe. 
Food was scarce, and such dreams in consequence fre- 
quent, so that morning after morning the gime™ns were 
complaining that some man (whom they name) had 
visited their hammocks in the night, and beaten or other- 
wise maltreated them. In the middle of one night Mr. 
Im Thurn was awakened by his headman, an Arawak 
named Sam, who addressed him in these bewildering 
words: “ George speak me very bad, boss; you cut his 
bits.” On explanation, it proved that Sam had dreamt 
that George, one of the men under him, had spoken im- 
pudently to him, and had come at once to his master to 
demand that the culprit should be punished by cutting 
so many bits (z.¢. fourpenny pieces) off his wages. 

This instance of mental rudeness comes from among 
tribes whoere hardly above the savage level, but not less 
remarkable survivals of primitive thought may be foufid 
among*peasants. Thus that most archaic practice, the 
burial of objects for the use of the dead in the future 
life, is still continued in Europe. One of the latest 
instances comes from the viflage of Lückendorf in 
Saxony, where the schoolmaster, Herr Kühne, describes 
how when a mother dies in childbirth, they bury in the 
coffin all she wants for the chiÑ gone before—the little 
earthen pipkin and spoon, and a supply of groats, the 


@aby-clothes, with needle and thread, thimble afd scis- 


lightning had struck an oak, and it has since for many | sors to mend them, and even a tiny model of the mangle, 
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befause it is too large to bury. This is in a Wendish 
district, whgre prehistoric customs aregmore obstinately 
kept up than in purely German parts. Nothing could 
more perfectly illustrate the early animistic belief in the 
ghost turning to ghosfly use the phantoms of objects laid 
for it in the grave. Thus we have, parallel with the rude 
rgaterial life? of the Stone Age, traces of a corresponding 
intellectual rudeness, belonging to ages when men had 
not learnt to distinguish» dreams from events, or to 
realise the mtaming”of daath. ° 

The‘proklem of the ordersin which the races of men 
were formed and attained such culture as they have is 
qpscure and perplexed enough, but it has some illu- 
minating facts. The method by which an anthropologist 
judges of the centre of civglisation of a race is much the 
same as th&t of the bgtanist %lf looks for the district 
where a widespread cultivated plant is found wild, as the 
potato is in Chile, @heclf accordfg$f he takes to be at or 
near the centre of distrjleutién; only he has to guard 
against the possibility ofethe wild plant being only a 
cultivated variety run wild. Let gis now apply this method 
to the ge8graphy of the Negro race. The negro or 
negraad spred. over the African continent have never 
risenehigh iff civilisation, scarcely of themselves getting 
beyond the barbaric stage. But on the other hand they are 
never very low; they are tillers of the soil, herdsmen, iron- 
workers, and no negroid tribe has been found in a clearly 
primitive savage state. The Bushmen, belonging to an 
allied fariety of man, are outamsts and savages by degra- 
dation. If however we look along the map of the world 
for the east@rn branch of the black race, we find in the 
Andaman Islands agd in New Guinea and other islands 
Negro typ&s more’ or less assimilated to the African, but 
living at lower stages*of culture such as are possible in 
the rank forest-lands ofthe equatgr. In these two dis- 
tricts are found the only well-authenticated accounts of 
tribes with no knowledg@of any means of making fire. 
The Andamantse have not the fire-drill or any such 
fire-making instrument, but carry burning brands about 
with them, and if by any chanee they lost their fire, 
they could kindle it anew at their volcanoes. In an 
outlying district of New Guineg, Mikluho-Maclay has 
found a Papuan tribe who only carry fire-brands, and 
do not know the fire-drill of other districts. This indi- 
- cates very low culture, whether they are representatives 
of an originally fireless state, dt whether by mere inert- 
ness they have disused and forgotten so useful an art as 
firemaking. In these regions is perhaps the Negro centre 
whence, ming to a somewhat higher level of culture, the 
western, branch spread over Africa. Let us now look at 
the white men from this point of view. There may be 
remains of Stone Age Whites, but there are no certain 
remains of White savages of a low order. We may well 
doubt if there ever were any White savages; it is more 
likely that the White men were developed late in the 
race-history of the world from ancestors already far on 
in civilisation ; in fact, that this civilisation with its im- 
proved supply of food, its better housing and clothing, 
its higher intellectuality, was one main factor in the de- 
velopment of the White type. Here, however, it must 
be remembered that there is not a White race in the sense 
in which there is a Carib race or an Andaman race. It 
intludes several race-types, and even the same language, 
such as English or German, may be spoken by men as 
blond as Danes or as dark as Sicilians. The fair-haired 
Scandinavian type has something of the definiteness of a 
true race; but as one travels south there appear, not 
welltdefined sub-races, buf darkening gradations of bewil- 
dering complexity. The most reasonable attempt to solve 
this intricate problem if Prof. Huxley’s view that the 
White race is made up of fair-whites of the Northern or 
Scandifiavian type, and dark-whites who are the result 
of ages of mixture between the fair-whites and the darker 
nations, though it is perhaps hardly prudent to lirhit these 
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dark ancestors to ome variety as he does. If now we 
cannot trace the White man dowg to the low level or 
primitive savagery, neither can we assign to him the 
great upward movement by which the barbarian passed 
into civilisation. It is not to the Aryan of Persia 
nor to the Semite of Syria that the art of writing 
belongs which brought ote theenew era 6f culture. The 
Egyptian whose hieroglfphics may be traced passing 
from picture into alphabet had his race-allies in people of, 
North Africa, especially the Berbers gf the north coast, 
people whom no elasticity of ethnological system would 
bring into the white race. Of the race-typagf the old 
Babylonians, who shaped likewise rude pctures into 
wedge-phonetic signs, we know but little as yet; at any 
rate their speech was not Aryan, and the comparisons of 
Lenormant and Sayce have given some ground for con- 
necting it with the Turanian larfguage, belonging to a 
group of nations of whom one, the Chinese, had in remote 
antiquity worked out a civilisation of which the develop- 
ment of an imperfect phonetic writing formed part. 
the great middle move in culture was made, not by any 
branch of the white race, but by races now represented by 
the Egyptian and the Chinese, it is not less clear that 
these nations came to the limit of their developing Te 
The white races had in remote antiquity risen high in 
barbaric culture when their contact with the darker 
nations who invented writing opened to them new iftel- 
lectual paths. The Greeks found inthe ancient Egyptian 
theology the gods of the four elements, but they trans- 
ferred this thought from theology to philgsophy, and 
developed from it the theory of elements*and atoms 


which is the basis of modern chemistry. Theye found ® 


the Babylonians building terraced temples to the styen 
planets in the order of their periods, and thja, cenception 
again they transferred from religion to science, founding 
on it the doctrine of planet-spheres which grew into 
mathematical astronomy. It may moderat¢ our some- 
what ovérweening estimate of our powers to remember 
that the white races cannot claim to be the original 
creators of literature and science, but from remote anti 
quity they began to show the combined power of acquiring 
and develpping culture which has made them dominant 
among mankind. 
(To be continued.) 





PROFESSOR ARTHUR ROCHB 


ARTHUR KOC Professor of Mathematics 

‘ and Astronomy gt the Lycée of ert ata died 

at that town on April 13 fast, in the sixty tQird year of his 
age. M. Koche’s name ® most intimately associated with 
researches on the figures of planets and comets, and the 
cosmogonic theory of Laplace. In the report ox the 
labours of Roche made éo thegAcadgeny of Sciences dast 
week by M. F. Tisserand, his memoirs were thus classi- 
fied :—1. Various memoirs on the equilibrium of a homo- 
geneous fluid mass subjected to certain conditions. These 
had special reference to the beautiful researches of mathe- 
maticians on the equilibrium of a homogeneous fluid 
mass, animated by a movement of rotation around its 
axis, the molecules of which are attracted according to 
the law of Newton. M. Roche proposed to determine 
the figure of equilibrium by taking Into account a new 
force—the attraction exerted by @ centre situated at a 
great distance. M. Roche worked out this idea with 
great success, applying it specially to the moon, to the 
satellites of Jupiter and Saturn, to comets, and generally 
to the evolution of the solar system. 2. Memoirs on the 
physical constitution of the terrestrial globe, in which he 
came to the conclusion that the density at the centre Is 
nearly double the mean density. 3. Memoirs on the 
internal condition of the globe, in which Nj#Roche was 
led to pronounce against the complete fluidity of the 
interior. 4. Various memoirs on the ffgures gf comets. 
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e altogether about sixty in number. 


in which M. Roche attempted to develop the beauti- 
ful cosmogonic theory of Laplace, giving precision to 
certain points and modifying it in others. M. Roche was 
a Corresponding Member of the Academy of Sciences in 
tbe Section of Astronomy, and had been nominated as 
a candidate for the place vacant by the death of M. 
Liouville. ° 








THE LATE MR. W. 4. FORBES 


LIAM ALEXANDER FORBES, Fellow 
tejohn’s College, Cambridge, Prosector to the 
Zoological Society of London, and Lecturer on Compara- 
tive Anafomy to Ch&ring Cross Hospital, whose untimely 
death on the Niger we announced last week, was born at 
Cheltenham on June 249 1855, the second son of Mr. J. 
S. Forbes, the well-known railway director. He was 
educated at Kensington School and Winchester College, 
ev hich he entered at the early age of eleven. On leaving 
Winchester in 1872, Forbes passed a year at Aix-la- 
Chapalie studying German, and then became a student 
of the University of Edinburgh, where he pursued the 
regular medical course, paying special attention to zoology 
and botany, and commencing collections of insects and 
plants. In 1875 Forbes transferred his residence to 
Lonflon, and entered himself as a student of London 
University with the iĝea of taking a medical degree in 
the metropolis. Here he became quickly intimate with 
other zoologjsts, who were ery soon attracted by the 
astounding general knowledge of zoology and the acute 


“intelligence of one so young. By the advice of the late 


Prof? Garrod and other friends Mr. Forbes was induced 
in October,,1876, to leave London and to become an 
undergraduate of St. John’s College, Cambridge, where 
he*was subsequently elected Sch8lar, and took his B.A. 
degree with q First Class in the Natural Sciences, Tripos 
in 1879. The post of Prosector to the Zwological Society 
of London having become vacant in October, 1879, ay 
ghe lamented death of Prof. Garrod, Mr. Forbes was ap- 
pointed (omentum consensu) to that office in the January 
following. Indeed he had been designated by Garrod on 
his deathbed as his most obvious and proper successor, 
and had been appointed his literary executor. 

Mr. Forbes entered upon the duties of his office with 
characteristic energy, and during the tkree following 
sessions of the Zoological Societ brought before the 
stientific meetings a series of Most teresting and vefu- 
able communications derive from his studies of the 
animals that cgme under his examindtion. fie had a 
happy knack of putting forward abstruse points of 
anatomy in an understandable form, and especially 
direceed himself to the muscular structure and voice- 
organs of birds, in, cgntinugtion ef the researches of his 
predecessor Garrod on the same subjects. In the summer 
of 1880 Mr. Forbes made a short excursion to the forests 
of Pernambuco, Brazil, of which he published an account 
in the /ézs for 1881, and in the following year passed his 
holiday in the United *States, in order to make the 
acquaintance of his American brethren in science and 
their collections, In July, 1882, he left England on what 
promised to be a splendid opportunity of visiting the 
eastern tropics witi? every advantage and without much 
risk. Detained at Shgnga—a station some 400 miles up 
the Niger below Rebba—by the breaking down of his 
communications, Mr. Forbes fell a victim to dysentery on 
January 14 last, thus adding another name to the long list 
of martyrs of science in that deservedly dreaded climate. 

Mr. Forbes’s published works consist chiefly of papers 
in the Proceedings of the Zoological Society and the /é:s, 
He was editor of the 
memorial veyime of collected scientific papers of his pre- 
decessor Garrod, and just before he left England in July 
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“Zoology of the Gtallenger Expedition.” This piece of 
work was originally undertaken by_Garrod, but had been 
left almost uncommenced at the decease of the latter, 

Of Forbes’s private qualities asea ‘most efficient and 
ready fellow-worker, a most charming cofmpanion and æ 
most sincere friend, the writer is able to test#fy, not only 
from personal experience, but also from the universa 
regret expressed af the unhappy end of so promising 
a naturalist. gt A ge ERS 





RECENT INFLUENCE-MACHINES 


® 

GEVERAL modified types of influence-macleine have 

recently been brought befere the pubfic, and as they 

are both cheaper and mire efficieat than the ‘older forms 

of Tépler, Holtz, and Bertsch, will probably And general 

acceptance. Of the newer form$, thése ob Voss and of 
Wimshurst are illustrated iff thegaccompanying cuts, 

In the Voss machine, whiéh may be regarded as a 
modified Tépler machine there are two disks of varnished 
glass, one stationary, the Sther rotaéing in froft of it on 
an axis which passes through a central hol€ through the 
fixed disk. A pair of pulleys with a strap providé the 
rapid movement necessary. At the back of the fixed disk 
are fixed two armatures or indugtors gf varnished paper, 








































































































Fic. 1.—Voss’s Influence-Machine, 


with a narrower central band of tinfoil. These armatures 
are connected on the right and left respectivedgevith two 
metal clamps which nip on to the edge of the digk and 
turn round in front of the front plate, each being provided 
at this part with a little metallic brush. Upon the front 
of the rotating plate are fastened six or eight metal 
buttons at equal intervals. These buttons are touched as 
they rotate by the metallic brushes. Nearly perpendicu- 
lar, and in front of the front disk, is a brass rod, which 
need not be.insulated, also furnished with spikes at each 
end, and with a little metallic brush to touch the buttons 
of the rotating plate. The action of the machine ig as 
follows :—If a small charge of electricity—gay a positive 
charge —-be imparted to one armature —say that on the left 
—the buttoys as they move past will be acted on inductively, 
and if, while thus under the inductive influence of the positite 
charge,tthey are momentarily touched by an uninsulated 
conductor, they will pass on electrified with a charge of the 
opposite sign. Ifthe front plate rotates in the clockwise 
direction, each button as it moves through its highest. 
position towards the right will thus acquire a small 
negative charge which will be given up on arriving at the 
right side, the. projecting arm ‘conveying the charge to. 
the armature at the back. But as the button passes on 
downwards it will be influenced inductively by the*arma- 
ture behind it, and when touched by the lower end of the 


* last had ‘fpished the last sheets of an excellent memoir vertical tonductor, will assume a positive electrification. 
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Om arriving at Hf teft side it wìll therefore give up a a torrent of gparks is generated. If the machine is kept 


small positive charge to the left armature, thus charging , free from damp and dust, po initial charge is necessary, 


it*more highly than before. *Every button as it goes 
round thus conveys the charges induced in it to the 
appropriate armatures, and exalts their charge. A very 


few tns given to the handle suffice to charge those | anything, more efficient. 


as the slight friction of the brushes suffices to give and 

sustain the requisite preliminary electrification. 
Wimshurst’s influence-machine is even simpler, and if 

It is the result of a long experis 


armatures to their fullest extent, so that they begin to ; mental research garried out wit? great care and skill by 


discharge pale sparks over the disks. 
another action. 
diskə lies an insuldtiag bar of ebonite, holding at each 
end another brdss comb, each connected by a crossbar 
of*brass to the knob, of a small Leyden jar. As the 


charges in the armature rise they act again upon these | ing gear by which an equal speed is 


conductors fixed in front of them, and charge the jars, 


But now begins | Mr. J. Wimshursé, who is well known as an accompl:sheg 
From right *to left in front of the front | amateur electrician. 


The latest of the many combina- 
tions which Mr. Wimshurst 
Fig.2. It consists of two disks of common window glass 
mounted upon a common spindle, 7 to o: with driv- 

ven to each, but in 


opposite directions. Each disk (about fourteen inches in 


One positively, the other negatively. A pair of dischargers | diameter in the smallest sige) is well*varnished with 
with ebonite harfllles gegve to discharge the jars when | shellac varnish, and carries twelve narrow strips of thin 


full 


and with every turn of the winch, when the knobs of | sheet metal cemented at s®gular intervals apart. In front, 


the dischargers gre sepasatg bya few centimetres’ distance, at about 45°, is fixed a djagonal conductor armed at each 










































































Fig. 2.—Wimshurst’s Influence-Machine. 
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end with a small brush of metallic bristles, which touch | here, whilst still acting as carriers to bring the negative 
the metal strips as they rotate. At the back a similar į charge round to the right side, they will act as ductors, 


diagonal conductor is fixed, exactly at right angles to that 
in frant. Right and left are two upright pillars of glass 
or ebonite which carry each a pair of metallic combs, 
and serve also to support the dischargers which are 
carried in an arch over the disks. It appears that in this 
machine the metal strips affixed to the plafes act both as 
inductors and as carriers. Suppose, for example, that the 
front plate is rotating clockwise, and the back plate 
counter-clockwise, If the metal strips descending from 
the summit on the left on the back disk are charged posi- 
tively, the metal strips ascending on the front disk from 


the left will, as th€y pass under the momentary touch of, 


the brush, acquire a negative charge., As these negatively 


"charged strips of the front plate advance towards the 
-right they will come to a point where they are opposite i 


and will influence the strips of the back disk, which will, 
as they are in turn touched by the hinder brush, acquire 
positive charges. The strips on the front disk will there- 
fore constantly carry a negagive charge as they move 
over the top from left to right, and those cf the back disg 
will carry a positive char@ from right to left. In the 


lower halves of their respective rotations the inverse of ¢ 


these actions will hold good, the front carriers conveying 
positive charges from right to left, the back ones convey- 
Ing negative charges from left to right. The result will 
of course be that the two main conductors on the left and 
right will become respectively positively and negatively 
charged. TheoreticaHy, a small initial charge must be im- 
parted to some one or more of the cai@férs or to one of the 
two main conductors, Practically, if dryeand free fgom 


the upper end of the hinder diagoral conductor, and du8t, the machine excites itself, and afterea couple of turns 


as designed is depicted if ° 


; ; 77 
have been given to the handle, dischargesgsparks freely. | the evidence that had been advanced jh favour of the 


If the two main conductors aye respectively joined to the 
ginner and outer coatings of a large Leyden jar, the dis- 
charges take place with short, loud sparks of great bril- 
liancy. If from any cause the machine does not at once 
echarge dtself,a gentle rub with a silk handkerchief on 
either of the ebonite pillars wil} suffase to provide the 
equisite stimulus. The Wimshurst machine appears to 
e less liable than any other influence-machine to have 
**the polarity of its charge geversed. It serves admirably 
for the production of the electric shadows discovered by 
Holtz and Righi,. Mr. Wimshurst is much to be con- 
gratulated on thé service he has rendered to experimental 
science in devising so useful and efficient an instrument. 
e ® 


THE ZENI NARRATIVE 


o| HERE is no greater puzzle sn geographical literature 

than the so-called “Zeni narrative,” which was 
publisaed at Venice in 1558 by Francesco Marcolini, and 
claimed to be an authentic compilation by Nicolo Zeno 
of letter$, in¢lfe possession of his family, which had been 
Written at the close of the fourteenth century by two of 
Ris ancestorg the brothers Antonio and Nicolo Zeno, 
describing their adventures in the far north. 

Phe story told by Nicolo Zeno was that when a boy he 
had found these letters in his father’s palace, together 
with a map illistrating the fravels of the Zeni brothers, 
and not knowing their value had torn many of them up. 
When he grew older he had howev®€r learnt to appreciate 
their true charactef, for like the rest of his family, one of 
the most illu8trious in Venice, he was an accomplished 
scholar, ayfd* well “acquainted with the results of geo- 
graphical researthg And collecting together all the letters 
that had gscgped destruction, he compilgd his narrative, 
and made a copy ef the map, supplying from his own 
knowledge, and his interpretation of the travels of hig 

*ancestors, such names and other details as hal become 
illegible from the then half-rotten condition of the 
original chart. 

Ruscelli in 1561, and Moletius, one of the editors of 
Ramusio, in 1562, followed by the Venetian geographers 
gengrally, believed in the authenticity of the Zeni travels, 
as told by Nicolo the younger, who, as a Member of the 
Council of Ten, occupied one of the highest posts: in the 
Republic, and wag esteemed as a liberal patrom of léarning. 
But in other countriesdoubts were engertatned in regard 
to*the tfuth of the narrative, while ig some quarters there 
arose an utterly untenable notion, that the book had been 
compiled with the object of sequring t@ Venice the hogour 
of having discovered the New World®before Columbus 
set foot on it. In 1595 the Flemish geographer, G. 
Mercator, Appeared as the first among many northern 
writers wathy of respec wo regused t see in the story 
told by Nicolo Zeno anything more than a clever forgery. 
One of the latest, and probably the most formidable, of 
these detractors, was Admiral Zahrtmann, late Hydro- 
grapher to the Danish Admiralty. As an experienced 
seaman, an accomplished geofrapher, and a Dane well 
versed in the maritime history of the Danish Colonies 
with which he had long been intimately acquainted, he 
was eminently qualified to judge of the accuracy of a 
narrative, which professed®to describe a voyage among 
islands and to regions, whichgthe friends and foes of Zeno 
are alike agreed in believing we must recognise as the 
Faroe Isles, Iceland, and the eastern shores of Green- 
land. The substance of his careful analysis of the Zeni 
narrative, and of the map which accompanied it, was com- 
municated in 1836 to the London Geographical Society, 
ia the fifth volume of whose Journal it was subsequently 
published. And there is no doubt that notwithstanding 


r “Studier och Forsknthear, Féranledda af Mina Resor i Higa Norden; 
Ett Populärt Vetenskapligt Bihang til Vegas Fard kring Asien og Europa.” 
AE. Nordenskjalé. Haft 1. e(Stockholm, 1883.) è 
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Zeni voyages by Hakluyt in 1600, and still more em- 
phatically a century ago by Capt. Cook’s companfon, 
George Forster, English geographers allowed themselves 
to be powerfully influenced by the opinionsef Zahrtmann. 
In our day, however, the tide of public faveur has 
changed both abroad and in England. And in additien to 
the uncompromising testimony to the ġonå fide character 
and the general accuracy of the Zeng story, borne by Mr. 
R. H. Major in his edition for the Hakluyte Sqcie@y, in 
1873, of the “Voyages of the Zeni,’ and by M. G.. 
Gravier in his “ Découverte de PAmériquespar le Ñor- 
mands au roéme Siècle,” 1874, there is now .the all- 
powerful evidence of Baron von Nordenskjöld to be 
adduced as corroborative, and seemingly conclusive, 
proof of the genuineness of thi» mysterious, and long- 
questioned story of early Venetian adventure ing*the 
northern seas. ee a ° i 
While engaged in drawing up% kistor 
exploration for his “Voyage of the Vacs 
attention was directed to the story of the Zeni voyages, 
of which he gives a Swedish tr&mslation in the number 


@ 
of north-fastern 


” Nordenskjéld’s ə 


before us of the Studier och Forskningar, togethey withe | 


the result of his analysis of the ngrrative, and hisecom- 
parison of the Zeno map with all the printed and manu- 
script maps known at the time of Marcolini’s‘publication 
in 1558 Among the numerous interes@ing cOnclusions at 
which he has arrived, special attantion is due to*the fol- 
lowing :—(1) That the general accuracy of the descrip- e 
tions, for which there was no ‘other known source, 
proves that the Zeni brothers must have bten @er- 
sonally acquainted with the Faroe group and the other 
islands described in the narrative, as wel? as with ¢he 
eastern shores of Greenland; and (2) thag, considering 
the nature of the details given of the motle of lift followed 
by the savages in regions lyifg in the florth-evest of the 
Atlantic, which are now known to usgas Newfoundland, 
Canada, and the United States, but of which Europeans 
had no correct information until the colonisation of those 
lands in the seventeenth and eighteenth centuries, there 
is every reason to believe that the Venetian travellers 
conversed, as they assert, with persons who had visited 
these districts of the New World. Further, Baron von 
Nordenskjöld is of opinion that in the descriptions given 
by the Zeni’s informants of the civilised communities, 
which they met with during theer prolonged wanderings 
in these unknown western lands, we have evidence of the 
fluence and persistence up to the close of the fourteenth 
century, when the Zeni are assumed to have been in tbe 
north, of the earlier Scandinavian colonies, whi€h un- 
doubtedly existed in the New World in the tenth and 
eleventh centuries, 

The author shows that in the middle of the sixteenth 
century there were three maps in use, of the north and of 
the north-west, which, in addition to the Zeno map, had 
all been derived from northern sources, preceding the 
date of the discovery of America by Columbus. Of these 
the most important is a manuscript map, with descriptions 
of Northern Europe and of neighbouring lands, bearing 
the date of 1427, on which the Scandinavian countries 
are for the first time set down with anything like ac@uracy,. 
and a considerable part of America is delineated. Our 
knowledge of this important pre-Columbian chart is 
entirely due tę Baron von Nordenskjöld, who discovered it 
in a manuscript copy of Ptolemy’s “ Cosmographia,” 
preserved in the Town Library of Nancy, of which he 
was permitted to make a facsimile, and to give a photo- 
graphic copy in his Studter och Forskaingar. 

The value of this curious record of the geographical 
knowledge possessed in the early part of the fifteenth 
century of Scandinavia, and the adjoining seas, is in- 
creased by the fact that the map was laid down by a 
native bf the Danish Island of Fyen, known as Claudius 
Clavus, or Cimbricus, who undertook the task for and 


T) 
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at the instiation @0% the learned Cardinal, Gulielmus 
Ffliastrus. Claudius’ map, which is brightly coloured, and 
well supplied with the names ans geographical determi- 
nafions of places, ends at 74° N. lat.,and begins at 55° N. 
lat., in which meridian a line is drawn through England, 
Holsatia (Holstein), and Pomerania, thus taking in the 
whole ef the Baltic, whose -islands and shores from the 
ther Danish province of Halland, in Scandinavia, tothe Gulf 
of Finland, are laid down with a fair amount of accuracy. 
In the far west wegee Grénlandia, while on the shores of 
the &rctic Sea, amet here “ tenebrosum mare,” we have 


- at the very north of Scandinavia “ Engrénuelandi,” which 


would appeax to have been an old designation of part of 
Finm&rk, and possibly the region from which Grönland 
‘derived its name. 

In all respects the chart drawn by C. Clavus in 1427 is 
so far superior to the Iosis map, printed at Ulm in 1482, 
with had formed the basis of Bordone’s, and many 
other later napa that, ae M@rdenskjéld points out, it must 
have been based pn drfffependent sources derived from 
the actual experfgfce of seafaring observers. As, more- 
over, the Zeno map corresponds far more closely with the 
Clévus than with the Wonis chart, with whose errors of 


a *Positéon and “distortions of outline it has little or nothing 


in common, there is npt the slightest ground for asserting 
that the Benedictine monk, Nicolaus Donis, whose atlas 
is a mere Copy of drawings to be found in the mediæval 
manuscript® of Ptolemy, was the authority from whom 
the yotinger Zeno derwved his acquaintance with the far 


e north, in which he included East Greenland and North- 


West America. We have no space to enter more fully 
int® th interesting details with which Baron von Norden- 
skjöld suppgrts his argument in favour of the authenticity 
ofethe Zeai narrative. But in conclusion we must draw 
attention to the success and ingenuity with which he has 
shown, tbat tht often-sought-for and much-talked-of 
manuscript map*of the norfh, which Admiral Zahrtmann 
saw in the University Library at Copenhagen, and de- 
clared@o be the undoubted original from which Zeno’s 
map had been derived, was simply a copy of Dongs’s 
chart. This fact he las so conclusively established, that 
‘henceforth Zahrtmann’s charge against Zeno the younger 
must be considered to have lost one of its strongest sup- 
ports ; while future comfhentators on the Zeni voyages 
need no longer scour the libraries of Northern Europe in 
quest of a phantom map, whose disappearance soon after 
it had been seen by Zalertmann has largely contributed to 
the tardy solution of the Zeno mystery. 
*e 
@ » ee 
° NOTES 

THE following awards will be made at the anniversary meeting 
of the Royal Geographical Society on the 28th inst. :—Founder’s 
Medal to Sir Joseph Dalton Hooker, F.R.S., for his eminent 
Services to scientific geography, extending through a long series 
of years and over a large portion of the globe, while engaged in 
voyages in the Antarctic and Australian Seas, and journeys in 
India and the Himalaya, in Morocco, and in the United States 
of America; and more especially for his long-continued re- 
searches in botanical geography, which have thrown light on the 
form of the land in prehistoric times, and on the causes of the 
present distribution of the various forms o6 vegetable life dn the 
earth. Patron’s Medal to E. Colborne Baber, Chinese Secretary of 
Legation, Peking, in recognition of the great value of his scien- 
tific work, chiefly geographical, during many exploratory journeys 
in the interior of China ; and for his reports of these journeys, 
drawn up with ad®nirable skill, accuracy, and completeness, 
which he presented to the Society, and which have been pub- 
lished, together wit® route maps engraved from his own finished 
drawings, in the first part of the ‘‘ Supplementary Papers.” The 
Murchison Grant for 1883 to Wm. Deans Cowan for higextensive 
surveys in the Tanala, Betsileo, and Bara prqvinces of Central 
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Madagascar, an account’of which was read by him to the Society 
in June, 1882, gnd published in the September number of the ro- 
ceedings of the same year ; alsg as an encouragement to him in 
the new journey of exploration he is about to undertake i 
Western Madagascar. The Back Grant for 1883 to the Abbe 
Petitot for his geographical and ethnographical researcies in 
the region of the eat lakes of the Arctic basin, between Gredt 
Slave Lake and thg Polar Sea, and his map of the basin of the 
Mackenzie. The Cuthbert Peek Grant for 1883 to F. C. Selofis 
in acknowledgment of the value of his geographical fesearches® 
in South Central Africa, including a journey in 1877 through 
the Manica country, north of the Zambgs, an examination ol 
the hydrographical system of the Chobe, and two journefs by 
previously untrodden routes through Mashonaland, carefully 
prepared maps of which he communicated to the Society: also 
as an encouragement to him ig the further researches in geography 
and natural history he has undertaken in the same region. The 
following will be elected as honorary corresponding membess : 
Duca di Sermoneta (Prince Teano), president of thg Italian 
Geographical Society, and of the International Geographical 
Congress at Venice, 1881; Dr. Schweinferth, the cminent 
African traveller, now resident at Cairo; Edwin R. Heath, 
M.D., the explorer of the Beni River, South America, néw 
residing at Wyandotte, Kansas, United States, 

THE annual soirée of the Royal Society was held on the 25th 
ult, in the apsence of the President, on account of indisposition. 
Among the recent scientific work illustrated was a photograph of 
the nebula in Orion, exhibited by Mr, A. A. Common, which is 
certainly one of the most interesting astronomical photoggaphs 
which has ever been taken. We may also mentéon an interestigg 
exhibit by Mr. W. Galloway, exemplifyiftg the*dfacts of coal- 
dust in colliery explosions, and ‘‘The'é@reflamp Cap,” a phe- 
nomenon seen in gines. The only other exhibiteofereal general 
interest were some garlands from the totftbs of Rameses II. and 


eather kings, whose mummies were recently found at Thebes, 


Many of our readers have doubtless seen them in Egypt at the 
famous Boolak Museum, but those who have not dong so must 
thank Dr. Schweinfurth for sending them over to Sir Joseph 
Hooker, and Sir, Joseph Hooker for exhibiting them. These 
garlands are chiefly formed of leaves of Mimusops Schynpert, 
and petals of Nymphea cerulea and Lotus sewn together with 
fibres 6f date-leaf ; others of the leaves of Salix safraf, with 
pods and fidWwers of Acacia Nilotica, Sestmnia Egyptiaca, and 
Carthamus tidftorim, and petals of Acea ficifolia. e , 
Dr. Hans Gapo® has been appointed to the Strickland 
Cyratorshif in thee University of Famtidge, vacated by the 
resignation of Mr.@§alvin, F.R.S. Dr. Gadow began his bio- 
logical studies under the late Prof. Peters in the University of 
Berlin, but graduated at Jena, whence he proceefled to Heidei- 
berg, and worketl thereeundes Pmf. Gegenbaur.g Coming to 
England about two years ago, he was engaged, at the suggestion 
of Dr. Giinther, by the Trustees of the British Museum to deter 
mine the specimens to be included in volumes viii. and ix. of 
their collection, The product of his labours in this direction .s ® 
still in the press, but his contributions to the fournal fiir Orni- 
thologie, the Proceedings of the Zoological Society, and other scien- 
tific journals, show him to be one of the most promising of the 
rising generation of ornitholozist8. In October last Ir. Gadow 
was appointed to deliver a cof®se of lectures on the Morphology @ 
of the Vertebrata in the University of Cambridge, which has g 
given much satisfaction to all concerned. 


WE regret to announce the death of Dr. Wilhelm Peters, 
Professor of Zoology at Berlin University, and Director of the 
Zoological Museum of that city. He died on April 20, aged 
sixty-seven. The death is also announced of Dr. eGustav 
Radicke, Professor of Mathematics at @bnn University. He 
died at Bonn on April 18, in his seyenty-thirdeyear. o 
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TH President of the Parkes Museum, H.R.H. the Duke of 
Albany, has fixed Saturday, May 26, forthe openin§ of the Museum 
in its new premises, 74A, Margaret®Street, W. The central position 
of the new premises will make the Museum more useful than it 
has hitherto been to professional men, owners of property, em- 
eloyers qf labour, artisans and others, both men and women; 
and in order that the benefits of the Museursgmay be extended to 
gil classes, it will be open daily between tĦ®e hours of ten and 
è Seven, dyring which hours admission will be free, from five to 
seven and from two to nine om Mondays and Saturdays; while 
free admission to the library and reading-room may always be 
had on the recomnag@lation of a member, 


° 
THE honour of a baronetcy has been conferred upon Mr. 
Spencer Wells. ° ° 


MESSRS. MACMILLAN AND Coare about to publish, ‘‘ Ele- 
mentary Lessons in Practical Physics,” by Prof. Balfour Stewart 
aad Mr. Gee, Demonstrator in the Physical Laboratory at 
Owens College, Manchester, 


THE Judian Pioneer states that a member of the Alpine Club, 
attended by am e%perienced Swiss guide, has left Darjeeling, for 
the purpose of attempting the highest possible ascent of the 
Kinchinjunger.g The task will be a hard one, especially as the 
difficulties to be overcome are in many respects altogether 
diffefent from those encountered in Switzerland. 


A TORNADO of wide range nd great force swept over the 
states of Mississippi, Georgia, and South Carolina on Sunday 
week, killing large numbers of people afd injuring many more, 
andedegtroying hundréds of buildings. The first place struck is 
stated to haye “been Georgetown, Mississippi. The tornado is 
said to ha» cut a ve o1000 yards wide through a swamp in 
Barnwell county, off Carolina, felling the timber as neatly as 


if it had béen fut to form a highway. ad 


THE diary of the Marquis Tseng, Chinese Minister in London, 
to which attention has been already drawn in the®Pa Mall 
Gazette, contains one or two passages which will be of especial 
€nterestto readers of NATURE, His Excellency is in favour of 
theeacquisition of a knowledge of foreign languages by Chinese 
youth ; he thinks that, ‘if young people with*good vocal organs 
were €nade to apply themselves, during the intervals of school 
duties, to the study of a foreign language, they could, gain a 
fluent knowledge of it in four or five years.’? Thg sudden with- 
drawal of the Chinese edgcational mission į’ tle United States 
a ytar ago was the subject of much astpnishment abroad, but 
the "Envoy? s views qn the subject before tge missjon was de- 
spatched in the first inst@mee, will explain fhe mystery. ‘‘@he 
result of sending boys who had not studied their own classics to 
devote themgglves exclusively to the acquisition of Western 
knowledge in a country like America, where there was no 
distinction @f classes, would b€ simply to contribute so many 
citizens to the United States, and to furnish the foreign firms at 
the Treaty Ports with compradores and interpreters,” The 
advantages derived by the youths in America were far less than 
the successes of the pupils at the Foreign College in Peking and 
the schools at Shanghaiand Foochow. A Mr. Chang, whom the 
envoy met in Shanghai, and whose opinion he seems to have 
valued highly, suggested the establishment at Government 
expense of a Chinese school for foreigners, where a knowledge 
® of the Chinese language and literature might be attained. The 
students, he hoped, would translate foreign books for diffusion 
in China. In addition translations of the educational curriculum 
used in schools and colleges in the West should be made, and 
schools where young Chinese might be trained “upon the system 
practised in olden times, with a slight admixture of foreign 
methods,” should be established, ‘‘ Etucation,” Mr. Chang 
says, ‘is the basis 6MState administration, and its success is 
essential to the establishmeng of [proper government.” Marqgiis 

e 


Tseng does not precisely claim that Caa én Hates past had 
steamers and steam engines, although his language at first sight ° 
seems capable of such intefpretation; he says, however, that 
China had no lack of mechanical appliances until her material 
prosperity declined, when her people fell into idle And thriftless 
habits, and the mechanical art was lost in transmiss®n. He 
prophecies that the day will arrive here as it hasin China, ‘When 
Western workcraft, now so deft, will grow inept, and Western 
ingenuity give way to homelike simplicity. The fact ig” he 
concludes, ‘‘the earth’s productions being limited,’ are not 
sufficient to provide for the manifold wants of its counéless 
people, and deterioration is one of nature’s laws” Hise Excel- 
lency is clearly a man of remarkable shrewdness and capacity ; 
let us hope that to his other gifts he does not: add, that of 
prophecy. ee e 


at 
THE North China Herald reygitsjhat Dr. Bretgehneider, the 
physician to the Russian Mission @g Peking, “and on@ of the 


ablest and most industrious students of Chèf, is about to leave e 


that country for ever. Dr. Bretschneider is, we believe, chiefly 
a botanist, and a few months ago wfmoticed an elaborate paper 


of his on Chinese botanical knowledge; but he has lahowred in® » 


many other fields of research, One ofehis best known wotks is 
a pamphlet on the Early Chinese Travellers in Central Asia, 
which was published a few years ago. Thegsame journal states 
that this gentleman, although he has already published such, is 
reserving his magnum opus until his return to Europe. The, 
great advantage of sinologues workife in China and Chinese 
literature on the subjects of which they are otherwise fastes is 
obvious. Thus a botanist, with a knowledge of Chinese, will 
clearly work to greater advantage on Chinese *towledge of 
botany, the flora of China, and similar subjects, ¢ban he will in 
any other subject, or than a non-botanical Chinese scholar can 
do. Dr. Bretschneider seems during his long residence in China 
to have recognised this, and certainly in lis hands the, already 
great scientific reputation of the Russians in Peking has not 


suffered, g 


THE work of education in Hong Kong would appear to be 
conducted under some curious glifficulties. Dr. Eitel, the 
Inspector of Schools, in ‘his last report mentions that he noticed 
several cases in which Chinese girls, living at a great distance 
from school, and having to traverse en their way to and fro the 
most crowded portion of the town, were dressed like boys, and 
agtended the girls’ schools all through the year in boys’ dresses. 


e This was owing to the prevalence of the practice of kidnapping 


girls, and the curious change of dress was adopted to deceive, 
the kidnappers. 


WE notice in M., Bunge’s review of “European Literature 
in Chemical Technology,” published in the Yournal of the 
Russian Chemical Society, the appearance of an elaborate Russian 
work, by M. Radivanovsky, on ‘Gunpowder, RByroxyline, 
Dynamite, and other Explosives,” in two large volumes, one of 
which is devoted to theory, and the other to practice. M, Bunge 
considers it as decidedly the best work on the subject in Europe 
for its completeness and lucidity of exposition. ° 


M. YAGU, of the Russian Physical Society, while making 
experiments with a new parachute-hydromotor on the Neva, 
came to the uneXpected result that the velocity of the current in 
this river is only half the rate in winter that it is during the 
summer. It is supposed that this retardation depends upon 
accumulations of ice at the outflow of the Neva from Lake 
Ladoga, which accumulations diminish the section of the 
channel. e 


M. POMPEIEU has made, before an immense crowd, two suc-, 
cessful acents with an elongated balloon (measurement 1300 
cubic metres, elengation 1 to 34). On both. occasions the 


h 
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descent was very wéll execu@&, although the balloon was partly 
Enpty, Having ascended to an altitude of 1200 metres. Four 
persons were on board. In the second ascent M. Pompeieu ob- 
tained a movement of his aérial craft in the required direction by 
only moving his riglder. This circumstance is accounted for by 
; the balloon progressing with a less velocity than the wind, owing 

to its elongation. 

d 


THE French Military Engineers have. suggested a scheme for 
extending the area of Pari! ®y, suppressing the old fortifications, 
which cover 2000 acres, ànd could be sold for building-ground. 
The proposal is simply to connect the several forts built by 
Louis Philippe by a trench sufficient to prevent a sudden attack. 
e This new line of defence would utilise the Seine and Marne as a 
defensive work. The total area of Paris would then be Ico 
square miles instead of 30, as atepsesent. 


THE Anniversary Meeting of tyae@gological Society was held 
on April 30,°Prof. W. H. Flows, LL.D., F.R.S., President, 
in the chair. The Repoitgef the Council on the proceedings of 
the Society during the year 1882 was read by Mr, P. L. Sclater, 
F.R.S., te Secretary of the Softety. The Report stated that 
the pimbereof, Fellows on December 31, 1882, was 3213, the 
same as at the corresponding period in 1881. The total receipts 
for 1882 had amounted to 34,270}, against 25,810/. for 1881, 
The ordinary expenditure for 1882 had been 26,1009/., against 
24,6517, for “881, and the extraordinary expenditure 3266/,, 
. against 10367. for the preceding year ; besides which the sum of 
rooo/, had been devoted toethe repayment of part of the 
mortgage debt due on the Society’s freehold premises, which had 
been thus reduced to 5000/, The balance carried forward for 
the benefft of the present year was 3891/, The most important 
work undertaken in the Gardens during the past year had been 
the new Reptile House, “. site for which, in the south-eastern 
corner of the Gardens, had been selected some time since, The 
building was stated to be®120 feet long, by 60 feet in width. 
Fixed cages for the pythons and larger reptiles would occupy 
three sides, while the south, front was reserved for small 
movabée cases. A large oval tank for crocodiles and two smaller 
ones for water tortoises would be placed in the centre of the 
building, which it was hoped would®be ready for opening in July 
or August next. The visitors to the Society’s Gardens in 1882 
had been 849,776, against 648,694 in 1881, the number having 
been unusually augmented by fhe excitement caused at the 
removal of the large African elephant, ‘‘Jumbo,”’ in the 
beginning of the year. The number of animals in the Society’s 
Collection om December 31 last was 2355, of which 750 were 
mamnfals, 1364 birds, and 241 reptiles. The usual ballot 
having been taken, it was announced that Prof. Bush, F.R.S., 
Major-General Henry Clerk, R.A., F.R.S., the Hon. J, S. 
Gathorne-Hardy, Mr. Arthur Grote, and Lord Walsingham, 
had been elected into the Council in place of the retiring 
Members, and that Prof. W. H. Flower, LL.D., F.R.S., had 
been reelected President, Mr. Charles Drummond, Treasurer, 
and Mr. Philip Lutley Sclater, M.A., Ph.D., F.R.S., Secretary 
to dhe Society for the ensuing year. The meeting terminated 
with the usnal vote of thanks to the Chairman, in returning 
thanks for which Prof. Flower called attention to the loss the 
Society had suffered by the death of two distingfished Foreign 
Members (Prof, Troschel and Dr. W. Peters), and moye recently 
by the death of the accomplished Prosector, Mr. W. A. Forbes, 
at the early age of twenty-eight years. 


THE Sunday Society opened the Suffolk Street Galleries on 
Sunday for four hours to persons who had previously written for 
tickets. The number of visitors was 1695 (from two to four 
there were 495, and from six to eight the attendance was 1200), 
During the evening a meeting was held in the large gallery, Mr. 
Mark H. Judge in the chair. On the motion of Mr. Hastings 
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Sands, seconded by Mr. Robson J. Scott, a petition in suppoM 
of Lord Dunraven’® resolution was unanimously passed, The 
annual meeting of the Society will Be held on Saturday at the 
Princes’ Hall, Piccadilly, 


THE Charing Cross and Waterloo Electric Railway Bill has 
been withdrawn for the present session. 4 E 


ON April 8, at 9 D.M. an earthquake was observed in Fin- 
land, where this phenomenon is extremely rare. At N ykarleby 
the shocks were rather severe, and werg accompanied by a sub- 
terranean rattling and rumbling noise ; their direction was fron: 
S.W. to N.E. At Wasa the ground oscillatedggs an alarming 
extent. At Ytterjeppo even the houses wer® shaken to theif 
foundations and their downfall was feared ; the same intensity in 
the shocks was observed on the “domaine” of Back. 


Mr. R. MELDOLA writes to say that an error has inadvertently 
crept into his address, referred to jp last week’s NATURE (p. 615). 
The remark quoted was not made with reference to Mr, Wallace's 
paper, published by the Linnean Society in August, 1858, Lat 
with reference to his first paper, ‘f On the Law which has Regu- 
lated the Introduction of New Species,” published in'tlfe 4 va/s 
and Mazazine of Natural History for September, 1855. ‘This 
mistake, however, does not affect the general tener of our 
paragraph. 

A. PAPER issued by the Isthmus of Corinth Canal Cémpany 
states that the explosions of the mings will be m@de with an 
electric machine moved by hand and Leyden jar, The tota! 
weight of dynamite required Will amount to 2,§00,000 pounds, 
The work is expectel to last four years, and’ to cost aboyt 
¥,100,000/, The canal will be 6300 metres in length, 22 In 
breadth, and 8 in depth. ere of 

THE Rev, James Sibree has issued ina sepafate form his in- 
structive paper on Mafagasy Place-Names, which onigfnalis 
appeared in the Fournal of the R ayal Asiatic Society, 

DR. RUDOLF PALB, the well-known author of various works or 
@arthquakes and volcanoes, has recently written an interesting 
little book entitled ‘‘ Wetterbriefe.” It contains reflections %:. 
meteorology, with special reference to the inundations of 1852, 
which the author considers to be periodical. The book i 
published by Hartleben of Vienna. i 

Dr. Jos. CHAVANNE’S edition of Adrian Balbi’s ‘ Allgemeine 
Erdbe:chreibtng,” to which we have already referyed some tim: 
ago, and which is in c@ursegf publication by blartleben (Vienna). 
hfs now reached the twenty-fourth part. It will be completed til 
fort¥-five parts. ə b o 

THE iĝustration of thẹ “Lion &t Rest?’ent to us by cur 
Faris contemporary, Za Nature, which appeared in our issue o! 
April 19, was, we are now informed, engraved from a photograph 
by Mr. Thomas James Dixon, the copgiggt of which belqng- w> 
Mr. Henry Dixon, of 112, Albany Street, Regent’s Park. 


THE additions to the Zoological Society’s Gardens during tke 
past week include a Macaque Monkey (AZacacus cynomolen } 
from India, presented by Mr. I.e G. Wainwright; a Leopard 
(felis pardus 8) from East Africa, presented by Capt. Percy 
Luxmore, R.N., C.B.; a Brown Bear (Ursus arctos 8) from 
Kamschatka, presented by Mr. C. T. Kettlewell ; a Ring-tailed 
Coati (Masua rufa) from South America, presented by Mr. 
Dudley Sheridan; a Common Bad®er (Meles taxus), Briti-h, 
presented by Mr. J. Snowden Henry, F.Z.S. ; a Woodeoek 
(Scolopax rusticola), British, presented by Capt. Nicholls; two 
Edible Snails (Helix pomatia) from Cheltenhaw, presented by 
Lieut.-Col. C. S. Sturt, C.M.Z.S. ; an Ashy-black Macaque 
(Avacacus ocreatus) from the East Indies, a Senegal Parrot 
(Peocephalus senegalensis) from West Africa, deposited ; a Greag 
Anteater (Myrmecophaga jubata) from Brazil, a Ga®nmon Sparrow 
Hawk (Accipiter nisus), British, purcha sed. R 
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CHEMICAL NOTES 


THAT the statement of the ‘law of isomorphism ” given by 
Mitscherlich is not applicabfe to all cases of isomorphous salts 
has been recognised for some time. M. Klein has recently 
described certain pairs of salts which crystallise in identical 
forms, but are not of similar chemical composition ; thus ¢wngsto- 
bor® acid, 9WO,.B,O,.2H,0, is isomorphous with seéico- 
tungstic acid, 12WO,. SiO,.#H,028M. Klein proposes to 
state the Jaw of isomorphism in the “following terms :—“ Iso- 
mogphous bodies have either similar chemical composition, or 
exhibit only small differgnces in percentage composition ; they 
contain either 2 common group of elements, or groups of ele- 
ments of identical chemical formation which form by far the 
greater part Meir weight” (Compt. Rend, xcv. 781). 


THE rare metal thorium has been obtained in some quantity 
and in a pute state by Milson. The properties of this metal are 
described in Compt. Rend. xcv. 727 et seg.: the sp. gr. is 11, 
and the atomic weight 232'°3@ 


F. M. RAOULT (Compt. Rad. xcv. 1030) has studied the re- 
duction of freezing-point of a liquid caused by the solution in it 
ofa solid substance, He concludes that a molecule of any 
compound dissolved in 100 molecules of any liquid of a different 
natuge lowers the freezing-point of the liquid by a nearly 
constant amount (about 0°62). This law, he asserts, is general 
if it is admitted that physical molecules may be composed of 
two, and m some few cases of three chemical molecules. 


WROBLEWSKI (whose experiments have been already referred 
to in these notes) states (4a. Phys, Chem. [2], xix. 103) that if 
a little water is introduard into a tube containing CO,, the 
whole cooled to o°, the pressure increased till the CO, liquefies, 
and then suddenly released, care bging taken that the pressure 
does not fall below 12°3 atmospheres, a thin opaque solid forms 


e og the surface of the water, which solid is a definite hydrate of 


carbon d®xide. Further experiments are detailed, showing 
that thg”Srobab formula of this hydrate is CO,8H,0. 


M. Sprint @ontinues his investigation on the influence of 
great pressure on chemical action (Beriete, xvi. 324). He has 
succeeded in peparing definite arsenides of zinc, lead, tin, 
cadmium, copper, and silver. 


A NEW method for preparing the parafin? (Cafona) has 


been found by Herr Ko6hnlein, a student in Prof. Lotha® 


Me@yer’s laboratory at Tübingen ; the method consists in heating 


e together pure dry aluminium chloride and the normal iodide of 


the paraffin radicle required; e.g. AlCl, and C,HyI yield pure 
Hs ; AICI, and CoH,I yield pure C,H, &c. 

AFTER having published his important work on the etherisa- 
tion of alcohols, Prof. Menshutkin now publishes itt the Journal 
of the RusstangChemuical Society anew papereon tfe methods of 
qualitative determination of aniline gnd analogous bases which 


e hafe no alkaline reaction, as well as of triethylamine aed 
* similar bases, and of ammonia. 


1 these methods am a 
generalisation of th ethod of alkalimetry, arti the discovery of 
them has afforde the author the pesibility of stuflying the 
classic reaction of the permutation of bases in solutions of their 
neutralgalts. This last is the subject of his first paper. The 
reaction being made under the most simple unvarying physical 
condigtons, M. Mensh@tk#{ begfns with the study of complete 
permutations, and shows that the theory of Berthollet as to the 
influence of the chemical mass is not true with regard to aniline, 
which is completely substituted in salts by bases whose tempera- 
ture of combination with hydrochloric acid is greater than for 
aniline ; the same is true wit regard to triethylamine, which is 
also substituted completely, notwithstanding the increase of its 
chemical mass, and to ammonia, These researches have led 
the author to a new method of titration by means of the alco- 
holate of barium, and t®a means of studying the formation and 
dissociation of acetylanilidgg as well as of the amides. 





ON THE SUPPOSED PRE-CAMBRIAN ROCKS 
OF ST. DAVID'S! 
THE author began by briefly narrating the circumstances 
under which he had been led to study the geology of St. 
Davids. He had visited the district twice—first in company 
7 Abstract of a B@per read at the Geological Society by Archibald Geikie, 
F.R.S. 


with Mr. B. N. Peach, with wh&g coopefation nearly all the 
field work was done, and again in comunction with *Mr. VN 
Topley. The paper was divided into two parts, the first being 
mainly controversial, afd the second descriptive. ba 

According to Dr. Hicks, there are at St. David’s three dis- 
tinct pre-Cambrian formations: the ‘‘ Dimetian,” consisting of 
crystalline, gneissic, and granitoid a A the. ‘‘ Arvonian,” 
formed of felsites, quartz-porphyries, hialleflintas, and other ° 
highly-silicated rocks ; and the ‘* Pebidian,” compos€d of tuff:, e 
volcanic breccias, and basic lavas.. He regards the ‘‘ Arvonian ” 
as later than and unconformable tẹ he ‘‘ Dimetian,”’ and the 
“ Pebidian” as younger than, and finconformable éo bEth ; andhe 
asserts that the basement conglomerate of the Cambrian system 
lies quite unconformably on all these rocks, and is “in $reat part 
made up out of their waste. E 

Taking up each of these groups in the order of sequence ® 
assigned to them, the author maintained that the ‘¢ Iimetian 
group” is an eruptive granite, which fas disrupted and altered 
the Cambrian strata, even above the herizon of the.supposed 
basal conglomerate. He dgggujbed a series of natural sections 
where this relation is exposedparticulafly*one onethe coast at 
Ogof-Llesugn, where the cona herag has been torn off and 
involved in the granite, and has beel® intensely indurated, sô as 
to become a kind of pebbly guartzitg No other rgck occurs 
within the granite mass except dykes of, diahase, which rise 
through all the rocks of the district, but are espeqiady abundant 
in the granite. The veins of finer granite, so generat in.grayite 
areas are conspicuous here, In short, whether studied in hand 
specimens or on the ground, the rock is so unmistakably an 
eruptive mass that the author could mot umierstand how this 
view, which was that expressed pn the GeologicaleSurvey mapy 
should ever have been called in question. The manner in which 
it has risen across the bedding of successive horizons in the 
Cambrian series proves thar, instead of being q preCambrian 
gneiss, it must be much younger than all the Cambrian rocks of 
the district. e 

The ‘* Arvonian group” consists of quartziferous pdérphyries, 
or elvans, associated with the granite, and of the metamorphosed 
strata in their vicinity. Reference was nade to natural sections 
where the actual intrusion $f the elvan? acrogs the bedding of 
the rocks could be seen, m 

The ‘‘ Pebidian group” comprises a series ofevolcanic tuffs 
and breccias, with interstratified and intrusive lavas. The author 
maintained that this group foyms an integral part of the 
Cambrian system as developed at St. David’s. It has been 
broken through by the granite and porphyries, and is therefore 
of older date. Instead of bging covered unconformably by the 
Cambrian conglomerate, as asserted by Dr. Hicks, the volcanic 
group is overlain quite conformably by that rock ; and seams of 
tuff are interstratified with the conglomerate and occur on various 
horizons above it. The congl@merate, instead of being mainly 
composed of fragments of the rocks beneath it, consists almost 
entirely of quartz and quartzite, only 4 per cent. of fragments 
having been found to have been derived from some of the pro- 
jecting lava-islands underneath it. ° 

From the evidence now brought forward, the author contt¢nded 
that as the names ‘‘ Dimetian,” ‘‘ Arvonian,” and ‘' Pebidian ” 
had been founded on error of observation, they ought to be 
dropped out of geological literature. 

In the second part of his paper the author gave the results of 
the survey which he had made of the district with Messrs. Peach 
and Topley, and of his study of a series of mowe than roo thin 
slices of the rocks collected at St. David’s. He found that he 
could corroborate generally the descriptions of previous writers 
on the microscopic structure of the rocks, and that investigation 
with the microscope amply confirmed the deductions he Had 
drawn from observations in the field. s 

I. Order of Succession of the Rocks.—The following rock- 
groups in the*Lower Cambrian series are recognisable at St, 
David’s, and are given in descending order :— 

4. Purple and greenish grits, sandstones, and shales. 

3. Green and red shales and sandstones, with thin tuffs 
(Lingulella primeva), 

2, Quartz comglomerate, rm 

I. Volcanic group (tuffs, schists, favas). T 

The volcanic group forms the oldest part of the Cambrian 
series at this locality. The bottom 4s not reached, but about 
18co feet are visible, It consists mainly of purplish-red, green, 
grey, and pale tuffs, with occasional breccias and bands of 
olivine-diabase, Analyses of some of these rocks had been 
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made for the author by M. Renard of Brussels, and Mr. J. S. 
Grant Wilson of the Geological Survey of Scotland. The tuffs 
are partly basic, derived from the disruption of diabase lavas 
(48 per cent. of silica), partly acid, from the destruction of 
felsites (72 to $ per cent. of silica), The microscopic structure 
of the tuffs was described, and slides and drawings were ex- 
hibited» The lavas are varieties of olivine-diabase, Their augite 
is remarkably abundant and fresh, and they contain scattered 
larger well-formed, as well%s imperfect, crystals of olivine, gene- 
rally in $e form of hzeffitjtic pseudomorphs. No instance was 
observed of & siliceou# lava having been erupted at the surface. 
The falsitjc fragments in tHe tuffs must have been derived from 
the explosion of lawas that dé not seem to have flowed out above 
ground. it was pointed out that this fact is exactly paralleled 
in the case of the volcanic group-of the Lower Old Red Sand- 
stone in the Pentland Mills. 

In reéation to the quartz-comglomerate, allusion was made to 
the cOmmant recurrence of such conglomerates in the series of 
geological formationss and to @#@emct that they do not neces- 
sarily mark unconformabilitud@® the natural base of groups of 
sedimentary rocks. 0% 

2. Geological Structure of the District.—It was shown that 

the rooks have been fdfded inte an isocline or inverted anticline, 
SO that in one-half of the plication the dip of the strata is 
raversed,® « 
° The groups above mentioned are found in their proper order 
on both sides of the axis which runs through the volcanic group. 
The granite has risen irregularly through the eastern limb of the 
isocline, SmalPfaults may occur here and there along the edge 
of the granite, but they do ot in any way affect the general 
Steucture, 

3. The Poliation of the Mistrict.—There hes been extensively 
developed ate St. David’s a fine foliation of particular kinds ot 
rock, more especially of certain fine tuffs and shales, which have 
passed, into the,cdhdition of fine silky unctuous hydro-mica-schists 
or sericite-schists. A series of microscopic slices was described, 
which showed th&t the original clastic structure of the beds 
remains quite distinct, though an gbundant development of fine 
flakes of a hydrous mica has taken place. This structure more 
particularly characterise the fine parts of the volcanic group, 
but it occufs also on various horizons in the groups above the 
conglomerate, thus linking the whole as one great con)inuouse 
series of deposits. The author connected it with the plication 
of fhe district, and pointed out the great interest attaching to 
these fine schistose bands as revealing some of the incipient 
stages of the same process tha® had changed wide regions of 
sedimentary strata into crystalline schists. 

4. The Granite, Quarts-forphyries, and accompanying Meta- 
morphism,—The petrographi characters of these eruptive 
rocks were described, and their perfect analogy to the familiar 
granites and elvans of other districts was pointed out. Speci- 
mens were shown illustrating the gradation from a true granite 
into @pherulitic quirtz-porphyry. The quartz-porphyries of St. 


_ Dayid’s (fescribed by Mr. Davies, Dr. Hicks and others) exhibit 


spherulitic structure in an.exceplionally perfect manner. Between 
the felso-spherulites the base is thoroughly micro-crystalline and 
not felsitic. The rocks belong to a group intermediate between 
granites and felsites. They occur in bosses, elvans, or dykes 
round the granite, cutting through all horizous of the volcanic 
group, and approaching, if they do not actually intersect, the 
quartz-conglotherate. The metamorphism associated with the 
granites and porphyries is best seen near the latter. It consists 
chiefly in the intense induration of certain bands of rock which 
dave been converted into flinty aggregates (adinole). The altera- 
tion iia pe usually along the bedding, which is nearly 
vertical; but veins of the same siliceous material ramify across 
the stratification of the shales. Examined migroscopically, the 
adinole is found to have acquired a micro-crystalline structure, 
nests of quartz and orthoclase and porphyritic crystals of plagio- 
clase having been developed, together with fine veins and fila- 
ments of crystalline quartz. These veins are here and there 
crowded with approximately parallel partitions of liquid inclu- 
¢ions showing freely mowing bubbles. An analysis of a portion 
of the adinole, made for the author by M. Renard, shows the 
percentage of silica to Pe 78°62 with 5°80 of soda, indicating 
pos-ibly the formation of albite. The author deferred genera- 
lising on the question of the metamorphism he described, but 
pointed out that a further study of the St. David’s rocks gould 
hardly fail to throw important Jight on the theory of melta- 
morphism. ° 
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5. The DiabaseeDykes and Sheets,—These are the latest rocks® 


at St. David's, as they traverse ql! the others. Their macro- 
scopic and microscopic characters were described, and allusion 
was made to the perfect fluxion-structure found in many of the 
dykes. i 

"The paper closed with a summary of the geological history of 
St. David’s. The e@jiest zecords ar@ those of the volcanic 
group, which show’'the existence of volcanic vents in that region 
in an early part of the Lower Cambrian period. The volcanic 
accumulations were covered conformably by the conglomerate 
and succeeding Cambrian groups; “but the same kind of tuffs 
continued to be ejected after the deposition of the conglomerate. 
Ata later time this thick conformable succaggkpn of beds was 
plicated, and underwent a partial metamorpBism, whereby somt 
of the fine tuffs and shales were converted into sericite-schists. 
Subsequently 2 mass of granite rose fhrough one Side of the fold, 
accompanied by elvans of spherulitie quartz-porphyry, whereby 
a second, different, and feebl@r kind of metamorphism was 
induced. The last episode wag that of the diabase dykes, which, 


crowded together in the granite, suggest that the granite boss ® 


stands on an old line of weakness and of escape for eruptive 
material from the interior. 

As the conclusions drawn by the author from hig study of the 
microscopic structure of the rocks of St. David’s had beet called 
in question at the reading of the first part of the paper, he took 
an opportunity before the reading of the second payt to submit 
a series of typical specimens and microscopic slides to Professors 
Zirkel of Leipzig, Renard of Brussels, and Wichmann of Utrecit, 
These ohservers amply sustained his deductions. M. Renard 
came from Brussels to be present #& the reading®of the secoud 
part, and in the course of the discussion stated that Professors 
Zirkel, Wichmann, and himself had arrived at the following 
conclusions regarding the rocks of St. David’s:— A 

I. The so-called ‘* Dimetian” rock of St. David is unques- 
tionably a true granite. 2, The quartz-porphyries agq just such 
rocks as might be expected to occur as apoghyses of theranite, 
and ‘the specimens from Bryn-y-Garn, Ree ffouse, and St. 
David’s left no doubt on their minds that such isereally their 
origin, ‘They cannot be confounded with ehyolitic lavas, 3. 
The conglomerate from the granite-contace shows secondary 
quarfz betwem its pebbles, 4. The bands of fine tuff found 
intercalated with, and on various horizons above, the con- 
glomerate, consist of tme tuff, and cannot have been degived 
from the mere superficial waste of older volcanic rocks. 5. Fine 
foliation is well Weveloped among the strata above the con® 


glomerate as well as in the volcanic group below. 
@ 





SOLAR PHYSICS?) 


THE lecturer iftroduced his subject by drawing attention to the 
circumstance tat thg idea of the sun batng an exceedingly hot 
body was of very modernedate, that both ancient and modern® 
writers up to the early portion of the present cqntury attributed to 
him a glorious and superhatural fgculty of endowing us with light 
and heat of the degreewnecessary for our wellbeing, whilst even 
Sir William Herschel had attempted to find an explanation to 
account for his idea that the body of the sun might twe at a low 
temperature, and inhabitable_by beings similar to ourselves, 
which he did in surrounding the ifhaSitable surface 1® a non- 
conducting atmosphere—the penumbra—to separate it from the 
scorching influence of the exterior photosphere. 

It was not till the views of Kant, the philosopher, hud been 
developed by Laplace, the astronomer, in his famous ‘f Mé- 
canique Celeste,” that the view gained ground that our central 
orb was a mass of matter in a state of incandescence, represent- 
ing such an enormous aggregate as to continue radiation into 
space for an almost indefinite period of time. 

The lecturer illustrated by means of a diagram the fact that of 
all the heat radiated away from@he sun only £/2,250,000,c00 
part could fall upon the surface of our earth, vegetation and 
force of every kind being attributable to this radiation, whilst all 
but this fractional proportion apparently went to waste. 

Recent developments of scientific research had enabled us to 
know much more of the constitution of the sur and other 
heavenly bodies than had formerly been possible. Comte says 


in his ‘‘ Positive Philosophy” (Martineau’s translation of 1853) ° 


that “amongst the things #mpossible for us ever to know yas 
that of telling what were the materials of Wifich the sun was 


* Abstract of Lecture at the Royal Institutign, by Sir William Siemens æ 
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° composed ” ; but within only seven years of that time Messrs, | violet kind, which rays, if they penetratéd our atmosphere, 8 


Bunsen and Kirchhoff published their famous research showing 
that, by connecting the dark Fraunhofer lines of the solar 


would render vegetation impossible. It was thus shown thft 


Š the temperature of the s8lar photosphere could not maerially 
» spectrum with the bright lines observed in the spectra of various | exceed that of a powerful electric arc or indeed of the furnaces 
metals, it was possible to prove the existence of those substances | previously alluded to, leading him to the cowclusion already 
in the solar photosphere, thus laying the foundation of spectrum | foreshadowed by Sainte-Claire Deville and accepted by Sir 
® 


analygis, the greatest achievement of modern science. Dr. 


Huggins and others, applying this moè% of research to other- 


e heavenly bodies, including the distant nebulæ, had extended our 


chemjcal knowledge of them in a measure truly marvellous. 

Solar observation had thus led to an analytical method by 
which chemistry had been revolutionised, and it would be, in the 
lecturer’s opinion, through solar observation that we should attain 
40,2 much mor 
radiant energy, inits three forms of heat, light, and’actinism, than 
we could as yet boast of. The imperfection of our knowledge 
in this respect was proved by the circumstance that whereas some 
astronomers and physicists, ingluding Waterston, Secchi, and 
Ericsson, had, in following Sir Isaac Newton’s hypothesis, 
attributed to the sun a temperature of several millions of degrees 
Centigrade, others, including Pouillet and Vicaire, in fol- 
lowing Dulong and Petit, had fixed it below 1800° C. ; between 
these two extremes other determinations based upon different 
assumptions lead placed the solar temperature at between 60,000° 
and 20,000", 

The lecturer, having conceived a process by which solar energy 


may be th®ght self-sustaining, had felt much interested for 


some years in the question of solar temperature. If the tem- 
perature of the solar photosphere should exceed 3000° C., com- 
bustion of hygrogen would þe prevented by the law of dissocia- 
tion, as enunciated by Bunsen and Sainte-Claire Deville, and his 
speculative views regarding thermal maintenance must fall to 
the ground, To test the question hé in the first place mounted 
@ parabolic reflectòr on a heliostat, with a view of concentrating 
solar rays within its focus, which, barring comparatively small 
losses Ry @®sorptien in the atmosphere and in the metallic sub- 
stance of the reflegter should reproduce approximately the solar 
temperature. By introducing a rod of carbon through a hole at 
the apek of the reflector until it reached tl focus, its tip became 
vividly luminous, producing a light comparable to electric light. 
When a gas burner was arranged in such a way that the *gas 
flame played across the focal area, combustion appearéd to be 
retarded but was not arrested, showing that the utmost tempera- 
tur@attained in the focus did not exceed materially that pro- 
educible in a Deville oxyhydrogen furnace or in the lecturer’s 
regenerative gas furnace, in which the limit of dissociation is 
also reached. 

Having thus far satisfied himself, his next step was to ascer- 
tain whether terrestrial sources of radiant energy were capable 
of imitating solar action in effecting the decgmposétion of car- 
bonic acid and &queoys vapour in the leaf-c@lls of plants, which 


oled hèm to undertake a series of reseaf€hes on electro-horticuly 


cure extending over three years, a sulfect which he had brought 
before the RoyaleSociety and the Royg® Institation two years 
ago. By these resed@cfes he &ad proved that the ele@ric arc 
possessed not only all the rays necessary to plant-life, but that a 
portion of its rays (the ultra-violet) exceeded in intensity the 
effective timit, and had to be absorbed by filtration through 
clear ss, which, as era Stowes had shown, produced this 
effect without interference with the yellow and other luminous 
and intense heat-rays. He next endeavoured to estimate the 


solar temperature by instituting a comparison between the spectra 
Starting with the 
supplementing 


due to different known Juminous intensities, 
researches of Prof, Tyndall om radiant energy, 
‘them by experiments of his own on electric arcs of great power, 


and calling to his aid Prof, Langley of the Alleghany Observa- 


tory to produce for him a complete spectrum of an Argand 
burner, he concluded that with the temperature of a radiant 
source the proportion of luminous rays increased in a certain 
ratio: whereas in an Argan@oil-burner only 24 per cent. of the 
rays emitted were luminous, and mostly red and yellow, a bright 


gas flame emitted 5 per cent., the carbon thread of an incan- 
descent electric light between 5 and 6 per cent , a small electric 
arc I0 per cent., and ina powerful 5000-candle electric arc as 
much as 25 per cent. of the total radiation was of the luminous 


e kind. . Prof. Langley, in taking his photometer and bolometer 


ag the Whitley Mountain, 18,000 feet high, had proved that 

of the solar engyzy not more than 25 per cent. was of the 

‘luminous kind, and that the loss of solar energy sustained 

® between our*atmosphege and the sun was chiefly of thg ultra- 
e . 


fect conception of the nature and effect of 


William Thomson, that the solar temperature could not exceed 
3000° C. The energy emitted from a source much e&ceeding 
this limit would no longer be lumipous, but consist mainly of 
ultra-violet rays, rendering the sun igwisible, but scorching and 
destructive of all life. © å e 4 

Not satisfied with these inferential proofs, the lecturer had 
endeavoured to establish a definite ratio between têm perature 
and radiation, which formed the subject of a very recent com- 
munication to the Royal Society. It consisted simply in heating 
a platinum or iridio-platinum wire, a metre Jong and susp@nded 
between binding screws, by maps ofan electric ‘curgent, the 
energy of which was measured by two instruments, an glectro- 
dynamometer giving the current jn amperes, and a galvanometer 
of high resistance giving the @fectromoftvefdtce between the 
same points in volts. The producMf tig two readings gave the 
volt-amperes or watts of energy commfmnicated to the wire, anfi 
dispersed from it by radiation and convgction. A reference to 
the lecturer’s paper on the Electfecal Resistance Thermometer, 
which formed the Bakerian Lecture of the’ Royal Society in 
1871, would show that the varying electromotive eforce “ip 
volts observed on the galvanometer was a true index of the tem- 
perature of the wire, while being heated by the passage of the 
current; a law of increase of radiation withetemperature was 


thus established experimentally up to the melting-point of , 


iridio-pla'inum, which when laid down in the form of a diagram 
gave very consistent results expresfple by the simple formula— 


. Radiation = M? + 4, : 


M being a coefficient due to substance radiating. $ 

Sir Wiliam Thomson had lately shown that tht total rdtliating 
energy from a unit of surface of the carbon ef the incandescent 
lamp amounted to 1/67 part of the en€rgy emitted from the 
same area of the solar photo*phere, and @iking ethe temperature 
of the incandescent carbon at 1800° Ç. (the melting-point of 
platinum which can just be heated to the same poiné), it follows 
in applying Sir William Thomson’s deductions to the lecturer’s 
formula that the solar photosphere does not exceed 2700° C., or, 
adding for absorption of energy between us and the sun, about 
2800° C,—a temperature already arrived at by different methods. 
The character of the curve wagthat of a parabola slightly tipped 
forward, and if the ratio given by that curve held good absolutely 
beyond the melting-point of platinum iridium, it would lead to 
the conclusion that ata point exceeding 3000° C. radiation would 
become as it were explosive in it® character, rendering a rise of 
temperature beyond that limit difficult to conceive. 

Clausius had proved that the temperature obtainable in a focus 
could never exceed that of the radiating surface, and Sginte- 
Claire Deville that the point of dissociation of «compound 
vapours rises with the density of the vapour atmosphere. S9up- 
posing interstellar space to be filled with a highly attenuated 
compound vapour, it would clearly be possible to effect its disso- 
ciation at any point, where, by the concentration of solar rays, a 
focal temperature could be established, but it was argued that 
the higher temperature observable in a focal sphere was the 
result only of a greater abundance of those selar vibrations 
called rays within a limited area, the intensity of each vibration 
being the outcome of the source whence it emanated : thus, in the 
focal field of a large reflector, the end of a poker could be 
heated to the welding point, whereas in that of a small reflectof 
the end of a very thin piece of wire only could be rafsed to the 
same temperature. If, however, a single molecule of vapour 
not associated of pressed upon by other molecules could be sent 
through the one focus or the other, dissociation in obedience to 
Deville’s law must take place irrespective of the focal area ; but 
inasmuch as the single solar ray represented the same potential 
of energy as numerous rays associated in a focus, it seemed 
reasonable that it should be as capable of dealing with th¢ 
isolated molecule as a mere accumulation of the same within @ 
limited space, and must therefore possess the same dissociating 
influence. Proceeding on these prem#es, the lecturer had pro- 
cured tubes filled with highly attenuated vapours, and had ob- 
served that an exposure of the tubes to the direct solar rays or 
to the arc of a powerful electric light affected its partial or 
entire dissociation ; the quantity of matter contained within such 


d 
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8 
agube was too slight to be amenable to direct chemical test, but 
the change operated by the light coul@ be clearly demonstrated 
by passing an electric discharge through two similar tubes, one 
of which had and the other had not been exposed to the radiant 
energy froin a Source of high potential. If space could be 
thought to @e filled with such vapour, of which there was much 
evidenc™ in proof, solar rotation would necessarily have the 
effect of drawing such vapour towards its polar surfaces. and 
emitting it equatorially by af action independent of solar gravity, 
and whigh might be likérfed to that of a blowing fan., When 
reaching thé solar yhotosphere, this circulating dissociated 
vapourgwould, owing toits &ccumulated density, flash into fame, 
and could thus besmade to ‘account in great measure for the 


‘maintenance of solar radiation, whilst its continual dissociation 


in spgce would account for the continuance of solar radiation 
into space without prodgcing any perceivable calorific effect. 

Timeedid not permit him toeewter more fully on these subjects, 
which*fwmed part of*a solar hypothesis which he had ventured 
lately to bring farward, his masmidgect on this occasion having 
been to elu€idate the pyint gfg@@ardinal importance to that hypo- 
thesis, that of the sat aie 

The lecture was illustrated by several experiments, showing 
the metisods by which the depandence of radiation upon temper- 
ature H&d been arrived at. 
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CAMBRIIGE.—Mr. H. Marshall Ward, M.A., late Schalar of 


Christ's College, First Class in the Natural Sciences Tripos, 
1579, Lecturer at Owens Cojfege, and Fellow of Victoria Uni- 
versity, Pas heen elected Fellow of Christ’s College. 

It is proposed to appoint a Curator of the new Archeological 
Museum at Cauibgidge at a stipend of 150/ a year. Valuable 
contriutions t&wards developing the Museum in the direction of 
ethnology have been promised. 

In a discussion on ti proposed immediate appointment of a 
Professor of Physiolofy, it was méntioned that enlarged class- 
rooms and a lecture-roor, which did not exist, would be needed. 
A hope was expressed that the Profes:orship of Pathology 
would be filled up as soon as there was a reasonable 
sufficient appliances in the 
vided for the Professor, 


Mr. W. N. STOCKER, M.A., Fellow of Brasenose, has been 
appointed Professor of Physics a? the Royal Indian Engineering 
College, Cooper’s Hill. Mr. Stocker took a first-class in mathe- 
matics and also in natural science, and has been for the last eight 
years Demonstrator in the Clayendon Laboratory. 


form, of laboratory, &c., being pro- 
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SCIENTIFIC SERIALS 


[Srnagof the Russian Chemical and Physical Society, vol. xv. 
fase 1.~—Researches on the naphtha of Caucasus, by MM. 
Beilstein and Kurbatoff. The naphtha from Bakou consists 
mostly of hydrocarbons of the C „Ho, series, identical with the 
products of hydrozenisation of the aromatic series Ca on-¢* 
That of the Tzarskiye Kolodtsy has a different composition $ it 
contains but little of the hydrocarbons of the C,H, series, but 
chiefly those ef the C H, + types, with a mixture of those of 
the aromatic series C,H,,—5. This analysis explains why the 
petroleum derived fro. the Bakou naphtha, although having a 
greater density together with the same volatility, burns brighter 
than the American, as also the higher qualities of the oils 
received fom this naphtha. Its hydrocarbons being all liquid it 
contaius but little paraffin, and the greasing oils may be cooled 
to lower temperatures, without liberating paraffie.—On the use of 
hyposulphite of ammonium, instead of the sulphide of am- 
monium, in qualitative analysis, by A. Orlovsky.—On_ the 
hydrogenisation of turpentine and cymol, by P. Orloff—Addi- 
tions to the theory of the action of chloride of ammonium.—On 
the evaporation of liquids, by B. Sreznewsky, being the conclu- 
Sion of a treatise whfh has appeared in several preceding 
numbers of the ¥ournal. The conclusions arrived at are: the 
velocity of evaporation ig not constant; the velocity of evapora- 
tion of drops depends upon their height, and increases as the 
height diminishes; at a height of an average size it is propor- 
tioned to the periphery of the basis.—An aérial calorimeter {a 
project of), by N. Hesehus. —Elementary demonstration of the 


pendulum formule, by V, Wolkoff. R | 7 F 
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Vol, xv, fasc. m—On the transformation of the prn:ary 


radical of propyl into a seconday, being a continuation of tic 
researches undertaken by MM. Keékulé and Schriter, on the 
transformation of bromide into isopropyl under the iv- 
fluence of alluminium bromide.On the heat of dissolution of 
mixtures of salts, and on the principle of maximum wosk, by 
P. Chrustchoff.—Analggis of phe minera¥ waters of Slavinsk, ia 
the Government of Lanin by M. Kondakof. They may be 
considered as one of the best iron mineral waters, as they con- 
tain the least mixture of other mineral substance; that is*®o°19 
to 0°22 parts of carbonate of iron oft of 3'18 to 3°38 parts cf 
other salts, against 0°37 to 4°36, contained in the water of Spa, 
or 0°45 to 6°14, and 0°24 to 5°45 in those wf Altwasser and 
Reinerz,—On the chloride of pyrosulohuryle@by D, Konovalemt? 
—Analysis of sulphur concretions in the fireproof clay from 
Bakhmut, by M. Kondakoff.—On the structure Sf nitric com- 
pounds of the fatty series, by M. Kissel.—On the permutation, of 
bases in solutions of their neuftal salts, by Prof. Menshuilan 
(analysed elsewhere).—On the specific heat of several product, 
of distillation of naphtha, by È Kuhlin.—On a secondary pro- 
duct obtained during the preparation of allyldimethyl carbjv!, 
by W. Dieff; it distilled at 165° to 185°, and its structure mav 
be represented as CyH,,0.—On the critical tgmperature of 
isomeric and homologous series, by A. Nadejdine. °Che tuppu- 
sition furmerly made by the author as to the critical temper- 
ature increasing in the same proportion as thegcmperature 
of boiling is confirmed by experiments with a sufficient degre: 
of accuracy; it would result that the functions which expresi 
the dependency of the critical temperature upon the ineculy 
structure are the same as those exp&:sing the sam dependesc - 
of the temperature of boiling, and differ only by their coustants. 
—QOn comets and solar radiation, by M, Schwedoff. —Severai 
conclusions from the theorem of Carnot, by M. Sreznes SLY, 
being a confit mation of the formula of Kirchhoff (‘aU cber eMe 
Satz der mechanischen Wärmetheorie ”) for the expragaicnof tie 
absorption of heat during the formation of, saturated afutions, 
and a verification of it for a certain number ®Msalt:. 
s 
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Royal Society, March 8.—*“‘Note on the Reversal o 
Hydrogen Lines ; and on the Outburst of Hydrogen Lines wher 
Wateg 
Dewar. 

The concentration of the radiation of hydrogen in a smi: 
number of spectral lines would lead us to expect that the absorp- 
tion of ligt of the same refrangibility as those lines would, a! 
the temperature bf incan“escence, be correspandingly stronz, 


and that therefore the hgdrogen lines woul be easily reverse’. i 


The mass of hydrogen which can be raised to a temperature 
high enowzh tq show ghe lines is, however, sọ small that, not 
withstanding the great "absorptie powereof hydrogen for the 
rays which it emits, tMe reversal of the lines has not hitherto 
been noticed. In fact, the lines are very readily reversed, and 
the reversal may be easily observed, . 

When a short induction-spark is J: 
aluminium or magnesium in hydrogen at atmospheric presure, a 
large Leyden jar being connected with the secondary wire of the 
cou, the hydrogen lines show no reversal; but if the pressure of 
the hydrogen be increased by half an atm osphere or even less,} 
the lines expand and a fine dark, line may be seen in the middle 
of the F line. As the pressure is increased, this dark line be- 
comes stronger, so that at two atmospheres it is very decided. 
As the F line expands with increase of pressure, the dirk line 
expands too, and becomes a band. It is best seen when the 
pressure is between two and three atmospheres. When the 
pressure is further increased, thdgdark band become: diffuse, 
and at five atmospheres cannot be distinetly traced. No definite 
reversal of the C line was observed under these circumstance. 
The dispersion used, however, was only that of one prism. 

By using a higher dispersion the reversal of both the C and 
F lines may be observed at lower pressures, For this purpose 
a Pliicker tube was used, filled with hydrogen and only 
exhausted until the spark would pass readily when a large yer 
was used. 

The light of the narrow part of the tube $f under these cir- 


ken between electrodes of 


‘ ; P e ? + 
z: Themetallic gauge connected with the Caifietet pumy used is mot at ali 


sensitive, so the pressures here mentioned are only approximate. 


is dropped" infu the Arc.” By Professors Liveing and? 
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ecumstances, very brilliant, while the spark in the broad ends is 
wider and less bright, but does not fill the tube. On viewing 
such a tube end on, and projecting the image of the narrow part 
of the tube on to the slit of the spectroscope, a continuous spec- 
trum of the width of the image of the narrow part of the tube 
is seen, besides the lines of hydrogen given by the discharge in 
the wide part of the tule. These lines extend above and below 
the narrow continuous spectrum ifethe eéctrode is well placed 
so that half an inch or so of the spark ine the wide part of the 
tube may intervene between the narrow part of the tube and the 
spectroscope. The continypus spectrum of the narrow part of 
the tube seems due chiefly to the expansion of the hydrogen lines 
when the discharge occurs in so confined a space, and it is much 
hrighter than thetyes given by the spark in the wide part of 
the tube. Where the latter cross the continuous spectrum a very 
evident absorption occurs. The authors observed it with a dif- 
Fraction grating. The C line in the third order falls so near the 
F line in the fourth that both may be observed together. F is 
much more expanded than C, and the reversal consequently less 
marked though quite plain. The other lines being still more 
diffuse, their absorption could not be traced.” 
The authors have before observed (Proc. Roy, Soc. vol. xxx. 
p. 157) that the C and F lines of hydrogen are visible in the arc 
of a De Megitens’ magneto-electric machine taken in hydrogenf; 


e though in the arc of a Siemens’ machine the C line can only be 


detected at the instant of breaking the arc, the F line hardly at 
all, When,®instead of taking the arc in hydrogen, small drops 
of water are allowed to fall from a fine pipette into the arc 
taken in ajr ina lime crucible, each drop as it falls into the arc 
produces an explosive outburgt of the hydrogen lines, Generally 
the outburst is only momentary, but occasionally a sort of flicker- 
ing arc is maintained for a second or two and the hydrogen line 
C is visible all thestime. The lines (© and F) are usually much 
expanded, but are frequently very unequally wide in different 
F is weaker, more diffuse, and more difficult 
to see tha €, andeis visible for a shorter time, There is no sign 
of revers{l. Ig Ci explosive character of the outburst and the 
irregularity in the“width of the lines the effect resembles that of 
an outbé@rst*of hydrogen in the solar atmos®here, The elements 
of the water are, it*must be supposed, separated, but from the 
explosive characte? of the effect they are not uniformly, dis- 
tributed in the arc. The arc being horizontal, an® the ifhage of 
it projected on to the slit of the spectroscope, it was really a 
very®small section of the arc which was under observation, 
d this renders the variation in the width of the lines the more 
remarkable. š ž 


April 5.—‘fOn a hitherto unobserved Resemblance between 
Carbonic Acid and Bisulphide of Carbon.” By John Tyndall, 
F.R.S, = 

Chemists areeever on the alert to notice analogies and 
resemblances in the amic structure ofgliffePent bodies. They 
Yong ago indicated points of resemblagce between bisulphide of 
carbon and carbonic acid. In the casegof the latter we have 
one atom of carbon upited to two of ofygen, in the case of the 
former one atom of carbon united to twoef sulphur. Aftempts 
have been made to push the analogy still further by the discovery 
of a compeund of carbon and sulphur analogous to carbonic oxide, 
but hitherto, I believe, without success. I have now to note a 
resembk@hce of some inftre®& to fhe physicist, and of a more 
subtle character than any hitherto observed. 

When, by means of an electric current, a metal is volatilised 
and subjected to spectrum analysis, the ‘‘ reversal” of the bright 
band of the incandescent vapour is commonly observed. This 
is known to be due to the absorption of the rays emitted by the 
hot vapour in the partially cooled envelope of its own substance 
which surrounds it, The effect is the same in kind as the absorp- 
tion by cold carbonic acid of the heat emitted by a carbonic 
oxide flame. For most softrces of radiation carbonic acid is one 
of the most transparent of gages ; for the radiation from the hot 
carbonic acid produced in the’ carbonic oxide flame, it is the 
most opaque of all. a 

Again, for all ordinary sources of radiant heat, bisulphide of 
carbon, both in the liquid and vapourous form, is one of the 
most diathermanous bodies known. I thought it worth while to 
try whether a body reputed to be analagous to carbonic acid, 


è and, like it, so pervious to most kinds of heat, would show any 


change of deportment when presented to the radiation from hot 
carbonic acid. B@es the analogy between the two substances 
extend to the yibrating periods of their atoms? If it does, then 
the bisulphide,glike the®carbonic acid, will abandon its esually 


NATURE 


transparent character, and play the part 8f an opaque body 
when presented to the radiation from the carbonic oxide flame 
This proves to be the ca%&,. Of the radiation from. hyd@togen, 
a thin layer of bisulphide transmits go per cent., absorbing only 
10. For the radiation from carbonic acid, theesame layer of 
bisulphide transmits only 25 per cent., 75 per cent, being ab- 
sorbed. For this source of rays, indeed, the bisulphide 
transcends, as an absorbent, many substances which, for all 
other sources, far transcend z, " 


Chemical Society, April 19.—Dy.°W. H. Perkin, pgesident, 
in the chair.—The following gentlemen were electtd Fellows : 
T. L. Briggs, J. A. Basker, J. B. Coleman, W. H, Cannon, 
E. C. Conrad, C. Gillett, E. C. Menning, N. K. Humphreys, 
L. Levy, A. Ness, V. I. Schopoff, A. E. Wilson.—Tfe follow- 
ing papers were read :—On the gases evolved during the cogver- 
sion of grass into hay, by P. F. Franklayl and F. Jordan. The 
authors find that comparatively drywgrass soon evolves censider- 
able quantities of carbonic anhydride with mere treets of 
hydrogen and hydrocarbons jeplamevolutiog of gas occurs in air 
and in an atmosphere of carbor uhydridé or hydrogen ; in 
oxygen a notable proportion of nitrogef@accompauies the Care 
bonic anhydride. Under water, grass’ also evolves carbonic 
anhydride with some hydrogen, dge probably to lactic fegmenta- 
tion, acetic, lactic, and propionic acids being simultaifeously 
formed.—Note on an apparatus for fractional distillat®n under 
reduced pressures, by L. T. Thornes The object of this appae 
ratus is to facilitate the removal of the various fractions of the 
distillation without breaking the rota of the distillation.— 
Notes on the condition in which carbon eKists iniPsteel, by Sir F. 
A. Abel, C.B,, and W. H. Deering. Two series of experiments 
are given by the authors ; in the first the differences between cald 
rolled, annealed, and hardened saraples of the same steel are 
investigated. The steel disks were subjected to the actien of a 
saturated solution of potassium bichromate containing 5 per cent. 
by volume of sulphuric acid. In each case a®blackish xesidue 
consisting of a carbide of iron was left ; in the case of the cold 
rolled and annealed disks, the carbon in thjs re8iduacorresponded 
pretty closely with the total carbon present; but in the hardened 
disk only one-sixth of the total carbon was found*in this residue. 
In the second series of experiments,@the action of various 
strengths of bichromate solution on cold rolled steel®is studied, 
end it is proved that, if the oxidising solution be not too strong, 
a residue consisting of a definite carbide Fe,C is left, and that 
the carbon is therefore not simply diffused through the mass, *but 
exists as a definite compound capable of resisting the action of a 
solvent which rapidly dissolves “metallic iron.—On the spectrum 
of beryllium with observations relative to the position of that 
metal among the elements, by W. N. Hartley. From a photo- 
graphic study of the spectrum, the author concludes that 
beryllium is the frst member of a dyad series of elements of 
which in all probability calcium, strontium, and barium are 
homologues. 


Linnean Society, . April 19.—Sir John Lubbogk, Yart,, 
president, in the chair.—Messrs. T. W. Coffin, F. H. Collis, 
C. D. F. De Laune, D. Morris, J. Jardine Murray, and Hon. 


J. B. Thurston were elected Fellows of the Society.—Mr, J.. 


Britten exhibited and: made remarks on specimens of Arum 
italicum from. Torquay, South Devon.—Mr. G. F. Angas showed 
several vegetable products from the Island of Dominica, among 
others an unusually large seed-pod of Cassia fiste/a, and other 
examples of Leguminosz, also Polyporus fungi from the Roseau 
Falls.—Mr. F. V. Dickins called attention to a Japanese work 
issued by the University of Tokio, giving descriptions and illus- 


trations of plants grown in the Botanic Gardens of Koiskikawa.* 


—A paper was read by Sir John Lubbock on thé sense of 
colour amongst some of the lower animals (vol. xxvii. p. 619).— 
There followed a*communication by Prof. P. T. Cleve of Upsala, 
on the diatoms collected during the Arctic expedition of Sir 
George Narés.—The Rev. A. E. Eaton gave a digest of an ex- 
tensive monograph of the Ephemeride or Mayflies, parti. In 
this the subject is prefaced by an historical account and 


general view of the group; the gengra are defined, and a, 
1 Nearly twenty years ago I observed, among other changes of diathermic 


position, the reversal of bisulphide of carbon and chloroform, when the pale 
blue flame of a Bunsen burner was the source @f heat. When, for example, 
the rays issued from a luminous jet of gas, the absorptions of the bisulphide 
and of chloroform were found to be 9°8 and r2 per cent. respectively; 
whereas when the Bunsen flame was employed, the absorptions of the Same 
two substances were rr'r and 6'2 per.cent. The cause of this reversal 
doubtless is that in the Bunsen flame hot carbonic acid is the principal 
radiant (Pil. Trans., 1864, p. 352).—April 6, 


ray 3, 1883 


8 


28 
May 3, 1883], ois 
SS a, 
tabufar conspectus of the present known species indicated.—A 
paper wagread on the joint and separa work of the authors 
of Bentham and Hooker’s ‘‘Genera Plantarum,” by George 
Bentham. e 


- Zoologicale Society, April 17.—Prof. W. H. Flower, 
LL.D., F.B.S., president, in the chair—The Secretary read a 
*eport on the additions that had been made to the Society’s 
Menagerie during the month of March, and called special atten- 
tion to threg Sirens (Szren“/acertina) from South Carolina, pre- 
sented by Dr. @. E. Manigault, C.M.Z.S., and to an American 
Teetee Mgnkgy of the genus @allithvix, which it was difficult to 
determine satisfactory in its loving state, but which was cer- 
tainly new tò the Society’s Collection.—Prof. Flower, F.R.S., 
gave an ¢xposition of the systematic classification of the Mam- 
malia which he had recenjly prepared for use in arranging the 
specimens m the Museum of the@Cellege of Surgeons, and in a 
treatise Orethe subject” of Mammals in the ‘‘Encyclopzdia 
Britannica.” —A c@mmupication asmeg ead from Mr. W. L. 
Distant, containing the frst of grseries of contributions to an 
intanded monograph of t omopterous family Cicadide. In 
the present paper the author gave the results of an examination 
of the Cicedidz containe® in the, Dresden Museum (including 
the specinfens collectad in Celebs by Dr. A. B. Meyer), and 
addas the d&cviptions of other species belonging to the collec- 
tions of Dr. Signoret and the author, Eleven species were 
described as new from various localities.—Mr. Sclater read a 
second paper on the birds collected in the Timor Laut or 
Tenimber group of islanĝs by Mr. H. O. Forbes, based on 
additional specimens lately receiged. The avifauna of the group, 
as indicated by Mr. Forbes’s collection, contained 59 species, of 
which 22 were pecul‘ar to thes@islands.—A communication was 
read fromeMr. F. Moore, F.Z.S., containing the first part of a 
monograph of the butterflies belonging to the groups Limzaina 
and Hzplpina. » ® 


Physical Societye April 14.—Prof. G. Carey Foster in the 
chair.cNew Members: Mr. W. F. Smith, Mr. George Forbes, 
M.A. —Mr. W. Laat Car fenter read a Paper on science demonstra- 
tion in Board schools, in wich he showed the drawbacks of the 
present systens of leaving science to be taught by the other 
masters, and pointed out the marked advantages of the system 
followed in Birmingham and Liverpool, where skilled lecturers 
are appointed to go from schoof to $chool, and provided with an 
assistant demonstrator and proper apparatus. Mr. Carpenter 
advocated the extension of this systgm to London and the country 
in general, Ile also showed the evil of the present system of 
cramming for examinations. Dr. W. Carpenter pointed out the 
advantages of object lessons in training the minds of children, 
Dr. J. IH. Gladstone stated that Ruch had been done in London 
to introduce object lessons, and that under the Mundella code 
science would be taught in alls Board schools to all the children, 
who, hgwever, might have the: opportunity of choosing between 
science and@literature. Mr. W. Baily, Prof. Foster, and Prof. 
W. Chandler Roberts, also advocated the system of special 
science teachers.—FProf. Roberts then took the chair, and Mr. 
Glazebrook explained a new polarising prism which he had 
devised to prevent displacement of the pencil of rays. He also 
showed how the curved diffraction-gratings of Prof. Rowland do 
not always give perfect definition, and calculated the aberration 
of the rays.—The Secretary then read a paper by Mr. W. H. 
Stokes and Mr. A. E. Wilson on experiments on the viscosity 
of saponine. When a disk is rotated in water, the resistance to 
its motion is greatest when the plate is immersed a little below 
thé surface; but with saponine the viscosity is greatest when 
the disk is fot wholly, but only partially, immersed below the 
surface. 


e Entomological Society, April 4.—Mr. J. °W. Dunning, 
M.A., F.L.S., &c., president, in the chair.—The death of Prof. 
P. C. Zeller of Stettin, one of the Honorary Members of the 
Society, was announced and commented u; on.—Two new Mem- 
bers were elected.—Mr. W. F. Kirby exhibited specimens of 
Avidinm succinctum, Ling, one of the most destructive species 
of migratory locusts in India.—Prof. Westwood mentioned that 
a Myriopod, Polydesmus complanatus, Linn., had lately been 
erroneously announced to be the cause of the potato disease.— 
Rey. A. E. Eaton exhibited a patent revolving object-holder 
used by mineralogists, which seemed likely to be useful to ento- 
mologists also.—Mr. E. A. Fitch exhibited galls of Cecidomyia 
viole, Loew., and of 4 ploneura lentisci, Licht.—Sir S. S. Saun- 
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races of fig-insects.-—Mr. H. Goss exhibited specimens of 
Pimelia angulata, Fabr., from the’ temple of the Sphinx at 
Ghizeh.—Papers read:—On a small collection of Clavicor: 
Coleoptera from North Borneo, by Mr. A. S. Olliff; Description, 
of new genera and species of Hymenoptera, by Mr. P, Cameron ; 
and notes on new or littlegsknown species of e//ymenoptera, chiefiy 
from New Zealand, by ute W. F. Kirby. 


EDINBU RGH 


Royal Society, April 16.—Mr. Myyray in the chair. —Mr. 
Sang read a paper on some properties of the curve of simple 
flexure, of which he gave neat geometrical demonstrations. A 


simple construction was given for finding the rad®® of curvature, e 


at any point and so affording a ready means for tracing the 
curve. The related theorems in pendulum motiop were also 
given.—Dr. Knott communicated the results of electrometer 
measurements of the resistance of Electrolytes, which had been 
carried out lately in the Edinburgh University Laboratory. The 
method seemed capable of givingefairly accurate value..—In a 
note on the electrical resistance of hydrogenised palladium, Dr. 
Knott gave 1'51 as theratio of the resistances of the fully-charyy! 
and pure palladium, the increase of resistance being very nearly 
proportional to the charge for smaller charges. Bt was also 
noted that the electromotive force between palladium and 
platinum dipping in dilute sulphuric acid was greatly increaser: 
for a slight charge of hydrogen, falling of again very m@kedly as 
the charge reached its maximum,—Dr. Macfarlane, in a note cn 
plane algebra, or double algebra, as De Morgan named eit, de- 
monstrated with facility certain theoreqns that ordinarily require 
considerable algebraic manipulation.—Prof. Tait presented a 
continuation of his theoretical investigations on heat conduction 
in heterogeneous bodies, as m8dified by the Peltier and Thom: on 
effects, and gave the result of his investigation *of the thermo- 
electric position of pure ruthenium. On the diagram éhis metc® 
lies below iridium, to which it is in other thermoelectri@>pect. 
very similar, “a ° . 
BERLIN 
Physical Society, A pril 6.—Dr. Aron Ieported” on th: 
accumulators, on which he has been making g¢xperiments for 
several Yeqrs pag. Even before M. Faure’s discovery, at the 
tgme when M. Planté announced his first essays with the secondary 
batteries, Dr. Aron was endeavouring to determine a convertible 
electric element which, being theoretically possible, might also be 
available for practicak purposes. ie first of all tried to make the 
Daniell thain convertib® by using, instead of the two amalga 


mating fluids, hydrate of soda and sulphate of copper which dog 


not amalgamate, but without success, Like many others he 
repeatedly tested Planté’s already published statements regarding 
convertible celts‘cf plates of lead immersed in dilyted sulphuric 
acid, and which had te be gharged ina very d@finitely preseri bed 
Way, but without any certgin results. The cell sometin®&s 
becagne charged and discharged alternately, at other time~ not, 
Hie accordingly trfed plat€s of lead which had Been previously 
crystallise& by corrosion, nd these*he found far more reliable. 
He therefore constructed accumulators of plates of lead in tul- 
phuric acid to which some nitric acid had been dded. Alhouyvh 
more certain in their application, these were by no means equal 
to the practical requirements. The Mv@urable results «f the 
corrosion, as regarded the crystalline surface, a point also c.n- 
firmed by Planté himself, was explained by Dr. Aron, vho 
attributed it to the disintegration of the metal. He there- 
fore tried to increase the effect by using lead-sponge, but waith- 
out result. At that time he also tlfought of red lead, but mace 
no experiments with it, because he knew of no means of fixing 
this powder to the lead plate conductor. It is now known that 
M. Faure simply spread the red lead on the plates, and thus 
produced his powerful accumulators possessing great storage 
capacity. When this became knowg, Dr. Aron carried out an 
extensive series of similar experiments in order to test its prac- 
tical value, and even increase it. For the latter purpose he 
introduced a substantial improvement by attaching the red lead 
with collodium, which in the practical application of the chains 
is of course out of the question. But as regards their practical 
utility the accumulators have fallen far short of the hopes generally 
entertained of them. The main difficulty lies in the thin plates 
of lead which, when thickly covered with red lead, althouzhe 
very effective, become corroded and useless ager being once 
used, while thick plates, by the formation of sulphate of lead, 
are rendered ineffective. As to the theory of accunfulators, to 


ders read a short paper on the classification,of the germ-feeding | rightly understand it, it is very important to bear fn mind the 


ad 
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fact established by Messrs, Gladstone and fribe, that in the cell, | and Olszewski. Nitrogen cooled in a glass tube to tE, 
consisting of two plates in°diluted sulphuric acid, the electric | and under a pressure of 150 atm., does not liquefy. Qn sudden 
current changes the sulphate of lead generated at the positive | release there is tumultuous ebullition. Gradual ee not 
pole into peroxide of lead, PhSO,+H,O +O=PbO,+ HSO, | passing 50 atm., yields the liquid, clear and, colourless, with a 
whereas at the negative pole the sulphate of jlead is simply de- | distinct meniscus ; it evaporates very quickly, The liquefaction 
composed into sulpwuric acid and di ntegrated lead. Hence, | of CO under like conditions on April 21 was a®nounced.—On e 
after charging, the cell consist? of | H,50, | PbO, | Pb, a | iodised apatites, by M. Ditte.—Action of water on “Bheil’s lime, 
combination which yields a very powerful discharge, available | and the existence of a new hydraulic compound, pouzzo-portland, © 
ale for a protracted period. To this theory it has been objected | by M. Landrin, The composition pf this compound is silica 
that at the negative polathe sulphate of lead cannot be decom- | 44 55, lime 55°45. It is the prinċipal element of@all Theil’s 
posed into lead and sulphuric acid. But Dr, Aron has satisfied | conpounds.—On some phenolic derifatives, by M. Henry.— 
himself that, under the influence of the hydrogen beginning to be | Jurassic Echinida of Algeria, by M. Cotteau. Of sheat7 species 
e «generat ed, very jpin layers of sulphate of lead become soreduced, | found, 28 occur in Europe about the sam® stratiggaphic levels. 
thicker Jayers alone resisting decomposition. The process at | Some curious species peculiar to Algeria are noted.—Clay balls e 
the positiveselectrode bajng really such as ts described by Glad- | of Macaluba, by M. Contejean. These were found {of all sixes from 
stone and Tribe, the above theory of accumulators may, broadly | a cannon-ball toa boy’s marble) in theglried bed of a ravine, near 
speaking, be accepted as gorrect. As regards the peroxide | the mud volcano named. The are of ,coarse clay, "with small 
of lead, the speaker pointed out that this combination is ad- | crystals of gypsum, giving a rough surface, It is tWéfight they 
mittedly of a brown colour, whereas the substance deposited on | are formed by the autumieteMm, and are disselved by the heavier 
the positive plate 1s black. From a more searching examina- | winter rains. —The perception Wwswhige and of complex colours, 
tin of this substance, it resulted that it is not the peroxide, but | by M. Charpentier. His curves sow, iter alia, that wabat 
a hydrate of the peroxide of lead. And Dr. Aron suspects that | artists term warm colours are distinguished from a colourless 
theve is kefe less question of a hydrate PbO,H,O than of a ground more easily than whitePthe cof colours fess @sily.—On 
combination of the oxide of lead with p-roxide of hydrogen. A | the functions of pyloric appendices, by M R, Blancha. These 
series of theoretically interesting isolated phenomena may appendices digest effectively cooked starch, less* effectivelyoraw 
possibly %e produced by following up the processes here in | starch, and transform albuminoid’s ; as they do not effect etul- 
e question. But in the present conditions Dr. Aron holds the | sion and decomposition of fats, they are but imperfect repre- 
practi@nl application of the accumulators to be hopeless.—Prof. | sentatives of the pancreas,—On the pite of the leech, by M. 
Neesen briefly described æslight improvement in the quicksilver | Carlet, He detached the animal from the shayed skin of a 
air-pump, illustrating it with a diagram. rabbit at different stages. Supp®se a scarifier, with three toothetl 
Parl and equidistant blades withdrawgng from one another whil¢ they 


Academy of Sciences, April 23.—M. Blanchard in the press into the skin, and operating several times successively in 
@air.—The death of Prof. Roche of Montpellier, Correspon- the same place : this gives a pretty exact idea of the nfechanism. 
dent ing@stron-yny, was announced. (A report on his work by —Comparative study of the bacteria of lepros and of tuberculosis, 
M. Tisserand is inserted in Comptes Rendus,)—A new method by M. Baber. The differential properties indifated by Koch do not, 
for determicats## of the right ascension of polar stars, and of he holds, exist ; but there are others, bearjng on chemical and 
the inclination of the axis of a median above the equator molecular reaction, on form, and on aeangement in the tissues. 
(continued), byeM. Lcewy.—On some relations between the | —snfluence of sensitive dnerve) roote on fhe excitability of 


temperatures ofecombustion, the specific heats, the dissociation, motor-roots, by M, Canellis. Section of the sensitive root in- 
and the pressure of explosive mixtures, by M. BWertheJot* Note | creases considerably the excitability’ of the motor nerve.—Im- 


ea the inland African sea, by M. Cosson.—On a manner of | munity of workers in copper during the last epidemic of typhoid 
determining the angle of position of a point of the surface of a | fever; confirmation of anterior observations, by M. Burq.—In- 
star with the aid of a horizontal telescope, by M. Trépied.—On fluence of altitudes on phenémefia of vegetation, by M. Angot. 
* the use of the horizontal telescope for observations of solar The harvest-time for «inter wheat is retarded in France on an 


spectroscopy, by M. Thollon. His apparatus is essdħtially a | average four days where the altitude is increased about 100 
horizontal telescope deprived of the tube and reduced to its | metres. 
most simple expression. It is more easily managed than an | —-—---—-—--— 


equatorial, The mirròr used is guided by the two hands, and 
the solar surface is explored at wiil. The author “shows how he CON TEN TS PAGE 








solved the difficulteproblem of determining position. —Determin- Life of Sir William Rowan Hamilton, . ... . I 
, ation of a particular class of syrtaces with plane lines wf | Letters to the Editor ;— . 

curvature in a system, and isotherms, Dy M. Darboux.— One the Sheet-Lightning.—Rev. W, Clement Ley. ak. i 

reduction of ternagy positive quadratic forms? by M. Minkow- St. Andrews.—X. s > s tee ge Pa oh 

ski —Law of periods (concluded), wy M, de Jonqures,—On Cape Bees and ‘‘ Animal Intelligence.” —Hon. Sir 

a relation of involution, concerning a plane figure formed of two J. H. de Villiers, K.C.M.G. . n s e r se 3 

algebraic curves, one of which has a multiple poiut of an order The Metamorphic Origin of Granite—Wm, Muir . 6 
y to its degree, by M. Fouret.— Helix pomatia.—Paul Henry Stokoe . 6 


of multiplicity inferior by unity Er S" 
Stud® of infra-red rafiaffons 1% means of phenomena of phos- The Zouiacal Light ()}—William Lawton ; H, B. P. ; 


volume up to 2700°. The measurement of pressures leads him 
to attribute to certain reactions temperatures much higher than Observation of the Great Comet of 1882, By Frof. E. 
have been supposed prattically realisable.—On the variation of Frisby .*. . a « + + 2 5 s + @ © eo 
indices of refraction of wager and quartz under the influence of | Anthropology, I. By E, B. Tylor, D.C.L., F.R.S.. 
temperature, by M. Dufet. He indicates a new application of Professor Arthur Roche. . . s e s © © » e> 
Talbot's fringes in measurement of this variation. The number | The Late Mr. W. A. Forbes . e . ee e o s: 
for quartz is almost identical with that obtained by M. Fizeau.— | Recent Influence-Machines (With Ji/ustrations) 

Experimental studies on the production of vowels in whispered The Zeni Narrative. By Baron Nordenskjold ‘ 
speech, by M. Lefort. Airis blownintoacavity of variable capacity, Notes s e o ee es th hee nos 
open and cləsable at the upper part. The sounds characteristic | Chemical Notes . s eee eee et ns 
of vowels are thus produced. The author claims to prove that On the Supposed Pre-Cambrian Rocks of St. David's. 
ehe vowels are not timbres {as generally taught) ; they are notes By Archibald Geikie, F.R.S. . 0. s e a ee 
of different h@@hts of the instrument of speech (quite distinct | Solar Physics. By Sir William Siemens, F.R.S. e. 
from the vgcal instrument), Various timbres may be commu- University and Educational Intelligence. . . . - 
nicated to hem by’ action of the muscles of the organ of | Scientific Serials . 1. e ee st ee ee o 
voice.~~On the liquefaction of nitrogen, by MM. Wroblewski | Societies and Academies . . . so soso sot ss 


phorescence, by M. Becquerel. He indicates the results of his G. J. Symons (With Jitustration); R. P. Greg ; 
method with telluric bands, the absorption spectrum of water RVD i act Gu ee Ka ae ep eS 
and of some earthy metals, and the emission spectrum of Mock Moons, —Sm, s. s e 6 6 ee ee te 7 
metallic vapours.—On the specific heat of some gases at high The Freshwater Meduse.—W. Sowerby . . +. + 7 
temperatures, by M. Vieille. " He verifies, for the gases H, O, The Circles of a Triangle.—W. H. H. H.. . 9 
N, and CO, the identity of the molecular heats with constant Flight of Crows.—Joseph John Murphy .. à °7 
Metamorphic Rocks of + candinavia and Scotland yi 
8 
8 
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ED@CATION IN THE UNITED STATES 


United States Report of the Commissioner of Education 
Jor the fear 1880. (W&shin gton + Government Printing 
C ffice, 1882.) : 
6 


ANOTHER vahiable surtey of education in the United 

States has been published, relating to the year 
1880 ;°a survey made by the Bureau whose duty and 
purpose, át is laid down, shal be “to collect statistics and 
facts sh®tving the condition and progress of education in 
the severaleStaftseafid Terrygoriés, and to diffuse such 
information respecting» he rganisation and management 
of schools and school systems and methods of teaching, 
as shall id the people°of the*United States in the estab- 
lishment and maintenance of efficient school systems, 
and otherwise promote the eause of education throughout 
fhe country.” The Bureau has no authority, it tells us, 
and seeks none, §0 intefere with school organisation, but 
aims to rep@rt institutions pgecisely as they are; and the 
variety of experiments tried jn the States, which in kindred 
and spirit of government afte so close to our own, must 
make this publication a repertory of experiences of the 
utmost value to the English educationalist. 

The following is the immense provision made for edu- 
cation in the ®Unitede States:—For public or common 
schools, every sixteenth section of public land in the older 
States, and every sixteewth and sixtieth in the newer ones: 
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fective, more assailed, and doubtless requiring greater 
efforts to reform them than any other part of the c:vil 
machinery, the city school affairs are in the main well 
systematised.” The Boards of Eduction are variousiv 
constituted in different, cities. In some cases the mem- 
bers of the Board are elected directly by the people » in 
some they are appointed by the Mayor; and in the 
District of Columbia by the Commissioners. 


The powers of School Boards in the United States arg a 


in some instances restricted to the care and management 
of the public schools, while in others they extend to the 
charge of school funds. In nearly all the cities referred 
to above, superintendents are appointed—with few excep- 
tions men of superior ability and specially adapted to the 
work of school supervision, who combine a great deal that 
is done in England partly by the Boards and partly bv 
the Government Inspector at his occasional visits. Bhoy 
bring to bear more special knowledge of the subject than 
the former, and give far more time to each school than 
the latter can. 


® 
This Report contains a review of education tkrough 


the decade, and perhaps the m@st striking ting is the 
absence of uniformity in the circumstances and changes 
in the different States. Tus, in Maine and New Hamp 
shire during the last ten years, and in Indiana during th 
last year, population has decreased, but the,attengance at 
schools has nevertheless increased. In Rhgde Ithind, 
New York, and Iowa the reverse has taken place; the 
population has increaSed, but school attendance has de- 
creased. In Arkansas a change of system mace in the 


. ® . . 
calculated to equal nearly 68 million acres; for seminaries , middle of the @ecade has resulted in a reduction of every- 


or universities, two townships, or 46,080 acres in each 
States and in some instances a greater quantity. An 
additional grant in 1862 of 30,000 acres for each senator 
which each State was entitled fo send to Congress was 


and mechanical colleges, amounting to 9,600,000 acres, 
Total, 78 million acres ! 

Yet, with this immense provision, the Old World diffi- 
culty ig making itself felt strongly now in America as 
population “increases, which was not foreseen when each 
State laid it down that education should be provided for 
every child, viz. that a considerable proportion of that 
population now will not avail themselves of this education. 
In very few States is the increase in scholars nearly in 
proportion to the increase in population, and our Report 
gives serious confirmation to the alarming statistics lately 
brought forward by the Rev. Joseph Cook in his Boston 
lecsures. Private effort to attract children to school by 
providing them also with clothing is said now to be 


awarded for the establishment and support of agricultural 
| 


thing ; the reduced number of scholars attending, hoy- 
ever, having largely increased again the last year. In New 
Jersey gnd Pennsyivapia there is an improvement every 
way; while in Massachusetts the attendance equals thee 
school population. In Virginia the increase in every 
particular hs been great. The Maryland schools oniy 
suffer from a dedrease in the income for public school 
pyrposes. ee ” 
Tgie Report is very sgtistactory as to the difficult matter 
of educating the coloure€l race. e In 1880 out of 2,500.000 
above fifteen years of &ge less than 150,000 had attended 
school. At the time of this present Report (13% there 
is a total attending school of more than 800,000- over 
15,000 of whom are, moreover, attending the higher dode 
schools. Those of them who are attending normal inst- 
tutes for coloured teachers manifest great interest în the 
opportunities for improvement „thus afforded. There s 
still, however, great deficiency of such trained teachers, 
and the poverty of the country is so great that the schools 


“occupying a very important place.” Like other signs ' in rural districts are held in their churches, and the duty 
ef “ Progress and Poverty” which Mr. Henry George ; of assistance to them is urged by thé Commissioner Noon 
urges so warmly, there is now enough truahcy and the national Government that ha®made them free. Con- 


absenteeism from school to become a serious hindrance 
to education. In some New England cities truant officers 
ar@ appointed, but in oter cases the popularity of educa- | 
tion without class-feeling allows the important business 
to be left in the hands of the police. 

Cities (under which definition are enumerated 244 muni- 
cipalities of above 7500 inhabitants) contain one-tenth of : 
the teachers and one-sixth of the school population, and 


—— are 


siderable help has been given to the work among them 
by the Peabody fund, but the religious denominations of 
all the States have done most—in fact, five-sixths-- of the 


' work, Of 44 normal schools, 29 are under their auspices ; 


of 36 institutions for secondary instruction, 31; 13 0% the 
15 universities or colleges ; And all the schools of theology.” 
But in all the States with mixed population now, except 
Delaware, Kentucky, and Maryland, school funds ore 


expend more than one-fourth of the maney. “ While the ! devoted to school population without regard to colour. 


municipal systems of the United States are more de- | 
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other special difficulty of the United States. The scat- 
tered population leads inevitably to small schools: in 
Maipe, 1200 out of 4900 had average attendances ranging 
from two to twelvé; this legds, off course, to low pay ; 
and this to low attainments on the part of the teachers, of 
whem not more than 4 per cent. have had normal train- 
ing. A great drawback to teachers also is the uncertainty 
of their tenure of office. In some States the School 


«Committee hate no power to hire teachers for more than 


a year, and engagements are seldom made for a longer 
time. In ‘others, mên are employed for winter and 
women for summer terms, thus causing an uncertainty in 
the profession, which must be highly mischievous. It is 
a feature in American education, that in both elementary 
angl secondary schools more than half the teachers are 
women. In this respect the United States differs from 
ever? ote? nation; and a fear is expressed lest it may 
involve the sacrifice of some of the conditions essential to 
the develepment of strong self-reliant characters. As the 


Transatlantic ladies are supposed not to be wanting in 


these themselves, let us hope that it may not have such 

an effect ; Mut that it may*be said of this arrangement that— 
‘¢Emollit mores, nec sinit esse feros.” 

The Commigsioner in his Rtport says that, “ carefully 


*censideripg the position of woman in the work of educa- 


tion, whet shegias done, and may do, as a teacher, what 
her nature ang experience may fit her to do better than 
man, gs,an officer, inspector, or su erintendent, he has 
favoured the opening of appropriate offices to her in con- 
nection with institutions and systems of instruction, He 
“reprets to say that women have shown mre indifference 
toethis opportunity than he expected.” There are 229 
women’s colleges in which every advantage is offered 
that men have, but they are not popylat. Still hg points 


eut that since women were elected in 1873 to the Boston 


School Board, and subsequently admitted to that and 
other Boards, the employment of them on sulfcommittees, 


for which théy were best adapted, hag Been the introduc- 
, tioh of a new force ; in other wads, it is in the line gf 


progress. o å i e 

The Report Wes the desifability of well-trained 
teachers, more particularly in the dase of scientific know- 
ledge. è “Such knowledge finds its application in all arts 
and gndustries, and, in, all | eae for the preservation 
of health and life, and it offers the only means of dissi- 
pating the fears and superstitions, and correcting the 
foolish practices arising from ignorance of the phenomena 
and laws of nature.’’ It points out also that the general 
Government is doing more in behalf of scientific work 
and publications than all the other agencies put together. 

Partially, no doubt, the result of a feeling making its 
way among educationists, but partially also a sign of the 
moderate level of educafon reached, is the small number 
(448) in Ohio who learn Greek. A curious mark of 
changed relations is to be found in the fact, that still 
fewer (418) learn French; while nearly 100 times the 
number (40,813) learn German ; against nearly 650,000 
who learn spelling. 

Where tha, ordinary primary education is good in 
America, evening schools of elementary grades are less 
sought after than*those of advanced grade, except in 
cities where there is a Jarge foreign population. In com- 
munitieg, distinguished alike for intelligence apd Qusiness 
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enterprise, evening figh schools are especially appre- 
ciated, the most promising artisans and clerks looking to 
them for the means of continuing theitestfdies. 

The peculiarly American institution of sumer schools 
is being turned to admirable use by teachers ‘bccupied 
with regular school duties during the rest of the year, 
who go with scientific expeditienS and tg statigis main- 
tained by the universities, and eprofit by the facilities for 
study and investigation thus offered them in cémBbination 
with fresh air and change of scene. 

There has been scarcely any increase since 1875ein the 
number of universities o% golleg€s as the¥ are indis- 
criminately called, but the new StateS are manyeef them 
overprovided with thet“™higher-bsaycl schools, while 
deficient in the elementary s@@oole gt present more neces- 
sary. The disproportion between @blleges and preparatéry 
schools in certain States may be jutlged by the raport that 
while Tennessee has twenty-one colleges, Massachusetts 
with a larger population repor{s seven. The"former Sfate 
has two preparatory schools; the latter twenty-three; 
Under such circumstances it is not ae that some of 
these universities or colleges should be doingethe work of 
the lower grade schools, as thirteen are reported as 
doing only. *e 

In 1871 Arkansas established an industrial umiversity 
which soon after possessed classical, agricultural, engi- 
neering, commercial, and normal courses, and a Prepara- 
tory department. In various othe Stdtes similar centres 
of education in practical subjects were gpened, and the 
variety of subjects and arrangements for teaching them, 
which are to be found in so many indepen@ent centres, 
will be found very instructive to all who are inquiring 
about technical education? especially agricultural. Several 
of these courses are such as have been approved of after 
varied experiment; an a@vantage which they have over 
the schools of science not endowed by the national grant, 
where the will of the founder has had a contrary effect. 

Michigan University has%naugurated an excellent work 
in providing that a faculty will visit once every year any 
public high school in Michigan on request of its School 
Board, and report its condition. ‘If the facwlty shall be 
satisfied that the school is taught by competent instructors 
and is furnishing a good preparation for any one or more 
of the regular courses of the University, then the graduates 
from such preparatory course or courses will be admitted 
to the freshmen class of the University without examina- 
tion, and permitted to enter on such undergraduate course 
as the approved preparatory work contemplated,’ This 
is a method of making the same labour serve the douple 
purpose of inciting the school to efforts, and also of 
matriculating the University students. The matriculation 
examinations at so many of these universities were nature 
ally of ‘most various standards, and some approach 
towards a uniform standard has been made between ten 
principal colleges in New England. 

In the Illinois State University a@peculiar government kas 
been tried called “ The Students’ Government,” by which 
every official was selected or appointed by the president 
whom they had elected, and all the forms of a Republican 
Government are gone through; forming an ex¢ellent 
practice to the students and probably raising a good 
esprit de corps, , 

The comparison of the state of medical instruction at 
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the present with what it was ten years ago, although Not a small advantage will sqience gain if the system 


showing® great improvement, still draws a discreditable | of making full inquiries into the antecedents of every case 
picture of what so important a profession is allowed to | of the above, as also of blindness, is patiently and 

_ remain in America®; and quite a romantic tale is told of | thoroughly carried out. Some generalisations have : 
the means by which men getting a living by selling false | already been made with, regard to the Matter. In the case 

° degrees were brought to justice. The number of the uni- | of roo feeble-minded scholars their weakness is traced to , 
versities and other bodies Which claim the right to bestow | consumption in their stock. An inquiry into cologr- 
degrees rakes the tracking Cown such forgeries very | blindness in the Boston schools leads to the recommenda- 
difficult. ° tion that a systematic process of giving instruction in 

The business of nursing tlte sick is rising to its proper | colour, its names, and shades, should be introduced into, e 
e position as that of an intelligent assistance to the pro- | primary schools. 


fession” of medicine. „Cur Report wisely recounts the The importance of reform schtols is steadily and 
good results to be gainedeley student-nurses, though | strongly upheld. The needs of their inmates are wisely 
chiefly Mi@ral qualities are inculcated. consulted by an education more moral than intellectual 


In the scleools*ofectence, th@nffhber of students which | being instilled into them, and by a knowledge also of » 
increased so largely in 667 "Dut fell off in 1879, has begun | some method of gaining a living when dismissed being 
to increase again ; the number of institutions as well as | carefully given to them. The better feelings are drawn 
teachers ghaving incre&sed sjeadily all the time. Our | out and encouraged by a system of rewards fot all geod 
Report says :—“ The multiplication and growth of schools | conduct, instead of only punishments for bad. Two 
of -science has been a rgarked feature in the recent | curious observations are recorded: one is, thateworking 
history of education in America. Either the stimulus among flowers has a softening tendency upon such cha- , 
given to them by,the netional aid, or the sentiment which racters; and the other, that prisoners are, in gêneral, 
compelled Congress to give hglp to higher education, has | singularly short of mathematical ability. y 
carried forward and deepengd the interest in industrial, The increase in the number of free libraries since the pre- 
scientific, and technical inStruction. Students are now | vious year’s Report alone fearly equals the entire number 
more freĝuently choosing lines of study which lead to a | of them in England, making a total nearly reaching 3000e ° 
life of business activity or to prominent positions in in- | Though many of these are very small and tę be camapared 
dustrial pursuits. Colleges that a few years since held | with school libraries here, yet they average all thfough 
strictly to a rigid classical course are feeling the new | 4000 volumes in each. A large increase also is noticeable 
impulse and are striving to ad@ to their efficiency by | in Kindergarten schools, in schools for nurses, in deaf 
making provision for special instruction preparatory to | and dumb, orphan, and reform schools. ° 
definite occupations. Men of wealth are endowing schools The Bureau® is indebted to private enterprise for a 
of science and technology more richly than other institu- | Competition on the subject of schoolhouse plans organisegl 
tions ;«for they believe that the practical education which during the year by the “Plumber and Sanitary Engineer.” 
has now come to the front will do more than anything | It has dgawn forth from the committee of award a sketch 
else to promote the industry an prosperity of individuals, | of the qualifications they believed to be necessary for ae 
and to utilise the resources of the nation.” public school building in a large and densely populated 

The requirements for admission to the scientific depart- city. They My down ten primary requisites which every 
ment of colleges and schools of science are not so great as | plan ought to contain; and the Commissjone? hopes that 


to classical collegiate courses. am impulse has been give, by their report, which will n&et a 
It isgather curious that the study of Latin is allowed | be lest or wasted, å R j 
to be droppêd in a law school of Harvard ; but the follow- Educajjon, we are told, has become én®every section of 


ing remarks made upon the value of law schools, as com- | the country a matter of more active public interest than 
pared with that of articling pupils to lawyers, may well be usual. City and country papers have given a place in 
applied not to them only but to all technical instruction :— | their columns to the subjeqt, begidgs periodicals dis- 
“In schools systematic training is received. Less oppor- cussing them. Itis rather curious tọ us in aristocratic 
tunity is afforded for desultory and spasmodic reading. | England to find not selfishness and stupidity only but 
Regular habits of study are required. Examinations to | demagoguism also charged with creating discourage- 
be passed give steadiness and thoroughness to the work. | ments ! ; W. O. 

Companions make emulation. The desire for the respect 
of the profe$ßsors is a further stimulus to faithfulness, and 


they are ready to aid in the understanding of intricate T} , 
ion. i rinciples are given an attention | L72¢ Editor does not hold himself responsible for opinions expressed 
amma deryme p P & by his correspondents. Neither cet he undertake to return, 


x ` Scans 4 
which corresponds to their relative imp ortance. e a or to correspond with the writers of, rejected manuscripts, 
Forestry is taught in some of the higher institutions, |, No notice is taken of anonymous communications. 
with plantations of trees arranged in their natural orders; | [The Editor urgently requests correspondents to keep their letters 


: ; . a branch : as short as possible. The pressure on his space is so great 
ang its value is pointed %out, both as a bra Of kaw that it ts impossible otherwise to insure the appearance even 


ledge to the students, and also as wala ie the knowledge of communications containing interesting and novel facts.] 
of the range of possible afid profitable cultivation of many The Microphone P : 
species. 
. IT is probable that the writer of the note at @®588 has not 
A sy stem of teaching the deaf and dumb to read fr om | had an opportunity of seeing the paper of mine to which he 
the lips of others instead of the old finger reading is de- | refers, andean abstract of which is given at p. 376 of fhe present 
scribed as wonderfully successful and fagt gaining ground. | volume of NATURE. 
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The adhesion between m@tallic contacts consequent upon the 
passage of a current has been carefally investizated by Mr. 
Stroh, who observed it in the case of all of a great number of 
metals with which he experlmented. My frst observations on 
thésubdject (one of which is onan | in the payer) were made 
with the refractory metal platim, awél not with bismuth, as the 
writer of the note seems to infer; and though Mr. Stroh’s ex- 
plgnation—that the adhesion is due to fusion—is quoted, I 
express no opinion of my own on the ma'ter, Whatever may 
be the cause, it seems evident enough that such adhesion must 
necessarily be detrimental to the perfect action of a microphone, 

„though I ath not aware that attention has been previously 
directed to this point. 

It is not correct to aftribute to me the opinion, as stated in 
the note, ““that the heat generated by the current plays an 
important part, for in carbox this reduces the re istance, whilst 
in metals it increases it,” Bn the contrary I give reasons for 
believing that at least a moderate dezree of heat increases the 
resistance of loose carbon contacts. Increased currenti, how- 
ever, is accompanied by diminished resistance, and while J 
am not prepared to say that heat plays no part whatever in the 
mater, gt wppears to me probable that the effect is mainly owing 
to some other incident of the stronger current, e.g: greater 
difference of potential. 

My experiments on metals were not, as the writer supposes, 
entirely confined to bismuth. More than a hundred observation; 
were eecorded of the resistance of platinum and copper contacts 
under diffgrent conditiong, and some of these are referred to in 
the paper. O wing, however, to the low specific resistance of 
these metals, the methods which I had applied with suecess in 
the case of cawbon were found to® be unsuitable, and the results 
obtained, thoftgh not on the whole inconsistent with those 
yielded ®y bismuth, were unsatisfactory and inconclusive. Bis- 
mugh *#s chosen for the bulk of the experiments, principrlly on 
accolnt ofits, bed conductivity, which renders changes in the 
resistance of hê contact easier of observation ; but since it was 

my Bbjéct to contrast the behaviour of @netals with that of carbon 
(which is infusPJe), its ready fusibility is another adyantaze. If 
I had desired* to make a good metallic microphone, „I should 
probably have thought with the writer of the®note shat bismuth 
was ‘*‘the very metal which ought to have been avoided.” Pat 
or experiments conducted with the object of ascertaining the 
causes of the generally recognised fact that metals, as a class, 
are inferior in microphonic efficiency to carbon, it Js evident 
that the meta! which gives the poorest. microphonic effects is che 
very one which ought to be selected, on account of the pro»ability 
that with such a metal these causes would be most conspicu us, 
As a matter of strict scientific exactness I agree with the writer 
that ‘‘no c@hclusion of any value as to métals in general can be 
@rawn from experiments on bismuth alone.” But since the 
physical properties with respect €o which bismuth differs ffon 
carbon, and which have any probalele congection with Micro- 
» . g . » 
phonic action, $an to be common in various degrees to all 
metallic bodies, I venture to predic®with tolerable confidence, 
that if the experiments described in the paper are repeated with 
suitaSle apparatus, it will be found that all the conclusions 
arrived at with regaf! kg bismyith (as summarised in the abstract 
bere referred to) are also trueto a greater or less extent for 
any other ordinary metal. SHELFORD BIDWELL 
Wandsworth, April 22 


[The necessary brevi'y of the note to which Mr. Bidwell refers 
precluded lengthy quotati.shs. At the same time it was only 
natural to draw attention to the weak point in Mr. Bidwell’s 
argument, namely, that the behaviour of the metals generally could 
not with any certainty be argued from observations made, as Mr. 
Bidwell ad nits, on the very metal which for practical ends 
ought to be avoided. Itgs greatly to be wi hed that Mr. Bidwell 
will so far further improve the capabilities of his apparatus as 
not only to be able to get conclusive results with other metil:, 

- but also so as to enable him to say why his apparatus gave results 
that were unsatisfactory and inconclusive with good conducting 
metals such as platinun and ec pper.] 





The Soaring of Birds 


For more ghan twenty years I have watched with admiration 
the soaring of the black vulture of Jamaica (Vultur aura) 
When ofice well up in the air it rarely moves its wings, except 
to chang@the direction of its flight. Ir can soar whenever there 
is even a light wind. 
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I entirely concur witg Mr. Hubert Airy in the main point of 
his general conclusion, as given in vol. xxvii. p. 592. ©“ Varia- 


| lions in the strength and direction of current” can, as he says, 


be so ‘utilised? by birds as to enable the to soar. But a 
high wind is not necessary; and a downward cungnt, even when 
appruaching the perpendicular, may, if of sufficient yelocity, be 
utilised, z 

Whenever there is a wind thereswill be ascending and descend- 
ing currents in sone places. Thjse&ill be so ever, in a level 
plain which preseats no considerable obstacles, such 25 trees or 
buildings, to the stream of air. The plain will be bounded by 
hills of varying height, and it will vary iw breath: A stream 
of water would merely flow more rapidly through "the narrower 
channels; but a stream of air, being highly elastic, willjalso rise 
and fall, and it will have its eddig§ in planex more or less 
inclined to the horizon, and wib often acquire a rolling motion, 
Assuming the existence of ascending 2nd descenJiagseurrents, 
the soaring is a very s@apim matter.. 74g brid contrives to 
remain much longer in the wgard currents thah. in the down- 
ward, It will glide along the ascenQ™mg side of a wave of air 
and cut across the descending side. It will make many spiral 
turns in an ascending curreng of suficient amplitude. I have 
oftea seen the vulture ascend thus for more than %000 feet, 
keeping near a steep mountain side. If the bisd @encountgrs a 
descending current, of which its is instantly aware through. the 
diminished pressure on its wings, it will either wheel to the right 
or left to get out of it, or, altering the pitch of its wings, will 
descend swiftly so as to acquire the n&cessarf impetus for a rapid 
escape, or will do both. ° 3 e 

It can also avail itself of inegualities in the velocity of hori- 
zmtal currents flowing parallel te one another at the same eleva- 
tion. The bird, let us suppose, encounters a strong horizontal 
current, a; warm as it is rapid, issuing from a mountain valley 
or a cutting through a forest. Instantly theoying its wings into 
a plane nearly vertical, it receives on them the force of the 
current, and in a few seconds acquireg its ~elogity. Pitching its 
wings also for a downwargl flight it i er uickly through the 
current, having acquired a speed more thafi sufficient for the 
recovery of its original elevation, I€ the current be very strong 
and very narrow, it need not be horizontal, bu? may approach 
the perpendicular, The bird will not remain in it long enough 
to be carried far down, while iteacquires an impetus much more 
than compensating for the slight loss of elevation. I£ust be 
remembered that when the bird is gliding at a high rate of 
speed, the resistance of the®air, throuzh its inertia, to any move- 
ment except in the plane of the wings, almost equals that of a 
solid body, and a change of direction causes a very slight loss of 
momentum. ý 

What rapidity of currents is necessary for soaring must depend 
in great measure on the s'ructure of the bird. The vulture is, I 
believe, comparatively heavy, but I think that, having once 
acquired speed by a short and steep descent, it oan glide 
through still air (or at right angles through air ha@inz a uniform 
horizontal notion) at the rate of twenty miles an hour, defcending 
not more than one intwenty. If, therefore, the bird could be 
always in an upward current of only one mile an hour, it could 
maintain itself in the air, A gentle breeze of ten miles an hour, 
with one mile an kour of ascent—and a much steeper ascent than 
this must be frequent enough where there are hills—would suffice 
tə sustain the bird ; and as an average of ten*miles an hour im- 
plies local or occasional gusts of greater velocity, of which the 
bird knows how to avail itself, it could ascend in such a current, 
and so be able to work to windward. If besides hills of 
moderate inclination, there are also trees, walls, houses, the air 
will often be driven upwards, vertically or nearly so, with as 
great or eves greater speed than that of its average horizontal 
movement ; and of this upward movement the birds avail thew- 
selves mo-t skilfully. I have frequently seen the vultures 
working their way thus against a high wind. Their movements 
are very irregular, Sometimes, to avoid a violent gust, they will 
drop almost perpendicularly to within a yard or two of the 
ground, and shooting abruptly sideways with the high velocity 
gained by the dron, will get into an upward current in whith, if 
ample enough, they will wheel, or glse will cross and recross it, 
till they have gained a sufficient elevation, and then, takinz 
advantage of a lull, will glide to windward, 

. With a breeze of only five miles an hour, there wfil be in 
many places upward currents of high inclination caused by the 
usual irregularities of surface. Keeping some‘imes in these and 
sometimes in curnents more slightly ascending, for, say, two- 
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thirds ofits time, and tiling also, as I have above explained, 
theemore rapid of the descending currents, the bird can more 
than susigin itself. It can at will glide œ windward at the rate 
of fifteen miles an hour against the breeze, losing of elevation 
only one in twenty. R. COURTENAY 
L’Ermitage, Hyérés (Var), France, April 28 
e 
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Flight of Crows. 


I CAN corroborate the observation of Mr. Murphy as to the 
oblique fli@ht ¢f crews. | When I have seen them so flying there 
has always been a cross curregt, and they have merely kept their 
heads a Rittlé to the wind. 

Cambridge j 


i 
Tuos. MCKENNY HUGHES 
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Du abog des opinions jaillit P vérité. I still adhere to your 
assertion that sheet lightning is ng} at least in most cases, the 
mere reflecti@n of°a @ofimon but distant storm. On the high- 
lands of Ethiopia, in thegeat 1842 to 1848 I was dilige: tly 
engaged in investigating tĦe electrical phenomena so frequent in 
that regign. The detailg of my observations were printed in 
1858 by @he French_ Institute, afd I have published again my 


resyjts in my ‘‘ Observations relatives 4 la Physique du Globe” 
(Paris, 1873). The following,cases may be of interest :— 

Near the zenith eight successive flashes of lightning were seen 
21 seconds before'their thunder, which lasted exactly 12 seconds. 
Another day it Jasted 244s. thirty successive times, and, as pre- 
yiously, witlfout any rain. My greatest observed interval was 
111%2s., corresponding to a distance of 38, 500 metres, &c. 

I have seen more than once,@traight or zigzag lightning unac- 
companigd by thunder. One afternoon it went to and fro twice 
between two horizontal cloud banks, and ended in sheet light- 
ning which illuminated, not the lower dark bank, but only the 
under sfrface of the upper cloud. I have observed frequently 
thunder without liglatning and lightning without thunder. 

When in Adwa I corded silent sheet lightning towards 
Gondar, 240 kiometr®s distant, Where a violent storm was 
raging at the same time. @Before leaping to a hasty conclusion, 
let us hear attase bearing pointedly to the opposite opinion : in 
1845, at Saga (latitude 8° 11’), a semi-transparent fog which had 
mantled over the valley, and gould not be more than 35co metres 
distaat, gave out a flash of sheet Ifghtnirg without thunder. 

Although my numerous observations have given me a strong 
bias in favour of your opinion, Iẹdo not wish to impose it on 
reluctant philosophers, but suggest the following system to clear 
up the question :—Let two observers, A and B, 40 or 50 miles 
asunder, mention instances of lightning seen in each other’s true 
bearing. If they can also secu®e the help of a third observer 
located on or near the straight line from A to B, and who can 
watch in two opposite directions, many important results may be 
obtaiged. ANTOINE D’ABBADIE 

Paris, May 5 
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The American Trotting-Horse 


MR. BREWER’S memoir on the evolution of the breed of the 
American trotting-horse (NATURE, vol. xxvii. p. 609), and the 
statistical tables that accompany it, are full of interest, but 
I only propose now to concern myself with the latter, which 
may be easily and usefully discussed by employing a statistical 
method that I have long advocated. Inexplanation I will begin 
by extracting the final terms of four of the lines of his table, as 
follows :— 
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The meaning of these entries are, that in the year 1871 there 
wer@ 99 horses that cculd trot a mile in 2 minutes 27 seconds, or 
less; that in the same year there were 40 that could trot it in 
2 minutes 25 seconds, or less; and so on. Their significance is 
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that the rate per mile of the hundred fastest American trottinge 
horses has become 2 seconds faster in each successive period of 
3 years, beginning with 1871, and anding with 1880 ; also that 
the relative speed of the hundred fastest horses in each year is 
closely the same, though their absolute speed differs. 

We may read the table in another way. If the nun:ber of 
horses that can run a mile in 2 minutes 27 seconds or legs is 
99, we may infer ohik of sensible” error that the goth 
horse in the order of runping accomplishes a mile in that timu 
exactly, because the 1coth horse certainly takes a longer 1im.e, 
and it is statistically incredible that the rate of the goth anc» ot 
the rooth horses should differ by more than a barely perceptible 
interval. For the same reason we may infer that the goth hr rse 
in that same year runs a mile in 2 minutes 25 seconds, and so «n. 


We can now draw curves, and by graphical imterpolation nnd e 


with the greatest facility the mile rate of the horse in avy order 
of running in any year that we please t8 select. I Rave selected 
the rooth, soth, 20th, and roth horse respectively for each year 
beginning with 1874, when we are“informed that the returns frst 
begin to Fe accurate, and have thrown the results into the fel- 
lowing simple table. The curves obvicusly required a little 
smoothing here and there, and in three or four places the read- 
ings have been thereby modified by one or two tenths of 4 
second. Otherwise they are given directly from the rough 
plottings. ce © 


Number of Seconds and Tenths of Seconds in Excess of Two 
Minutes that are required for Running Cne Mile by the 
Horses whose Order in the Rate of Running in each Yeer t. | 














given at the Top of the Columns e 
= Za ee a ee - 
Year. rooth. soth, zoth. roth. 
e a 
1874 | 251 23°4. 20% 1838 ë o 
1875 24'I 22'5 19'9 © 1:82 9 
1876 Ho agi. a (2100 198 0°37 
1877 22°9 21°O x m ?7'4 
1878 22'I 20'2 I S 17'0 
1879 ‘a ® 19°6 18-0 © 16°6 
1880 " 208 1 193 17.6 16'C 
"2881 ' 2094 ,. 188 17°2 15°7 
132 i999 sd 8G, 170 15°4 
| 
“Re es aC 
nticipate i . ; a 
1890 noe : 15°5 144 154 œ 





Mem.—The first horse runs the mile in about 5 or 6 seconds sew 
than the tenth horse. 


It will be found,on plotting the figures in the vertical coluu.ns 
into curves, that they run with much regul@ity snd differ 
ğttle from straight lines® l 
riyed from them is that®the improvement of the runninge 
shows as yet little tend@gcy to slacken, thougheno doubt if the 
numbereof horses bred for trotting cease@ ® increase yeariy at 
the same large rate as hitherto, it might do so. Supposing, 
however, the conditions to be maintained, I should anticipate 
that in 1890 there will be about 15 horses that will run*a mile in 
2 minutes 15 seconds or less, and thgt ghe fastest horse of that 
year will run a mile in about 2 minutes 8 seconds, = 

FRANCIS GALTON 





The Shapes of Leaves 


Mr. GRANT ALLEN’S papers in NATURE will evidently 
serve to direct attention to a most irteresting subject which 
hitherto appears to have been much neglected. Every con- 
tribution of observed facts may tend to throw further light 
upon it, and I therefore venture to remark that one cause 
of the frequently filiform chara&ter of the leaves of water- 
plants appears to be the elongating action exercised upon the 
cells by the pressure of a rapid current of water, since i. 1s 
obvious that growth must take place in the direction of ‘he 
least resistance. With a radiate-veined leaf the tendency ‘ust 
be towards lateral pressure, which would compress and elongate, 
and so give a linear form to the leaf-cells. I have been much 
interested to observe that on the seashore, in places where Fuci 
are exposed to this action Dy the ebbing tide, gs when growifg 
on the edge of a large boulder or hanging Över its sides, the 


fronds and even the receptacles become unusualhy elongated. e 


The general Conclusion to be de- , 


On the other hand, where a freshwater stream mingles with the 


salt water in pools left by the tide, and the endosmotic action of 


the water set up by its xeduced density is greater, the alge 
become broader if flat, or of more inflated character if tubular. 
This is well seen in Dumontia filiformis, Enteromorpha tntesti- 
nalis, and Chondrus crispus, The influence exerted by the 
character of the syrrounding medium and pressure may also 
be observed in that interesting gerus of freshwater plants, 
Callitriche, o E. M. HOLMEs 





* Solar Halo 
_ I BEG to forward herewith diagram and remarks of solar 


e Palo as observed here to-day, thinking it may be òf interest, 
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vertical, ®and about the same distance from the sun’s centre to 
the estimated centre o§ large halo B, viz. 12°; the diameter of 
halo #was a little over double that of a. 


Latitude of Verne 50° 32’ 86” N. 
Longitude of Verne 2° 237 40” W. 


Altitude of highest point of Verne 495 feet above sea-level 
(Ord. B.M.). i 

Time (local): first observed at 12.20 p.m. ; brightest aspect 
12.30 p.m. ; duration about three-quarters of an hour. Cloud, 
thin cirri, with cumulo-stratus low in northern horizon, Amount, 
9. Wind, S. > è E. CARDWELL, 

Late Supervisor a Eoen Department, Bombay 
Verne Citadel, Portland, Dorset, April 28 





I SEND inclosed a diagram of a system of solar halos observed 
here on Saturday last. If one may credit the oldest inhabitant, 
the phenomenon is very rare in these latitudes; in fact the 


e ancient mariners frequenting the New Key End declare they 


ngver saw the like in all their wanderings. 
My attentionewas first called to it at 12.25 p.m., when it 
presented the appearance I have depicted ; but I am told that 


œ earlier in thé gay a white halo was seen south of the sua. The 
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| being an unusual phenomenon. The cause depenfs up% 


many circumstances necessary for such observitions, chie ya 
calm reflecting surface®of water in front, behind, afd around 
the observer, making their appearance local as well as un- 
frequent. b 

The halo marked A, caused by the sun’s rays -passing through 
the thin cirri, was reflected from the surface of the water on the 


English Channel side of the island, producing the farge white e 


halo B, and passing over the sun’sgentre, the non-concentric arcs 
C being most probably reflected fgam the harbour side, the 
bright iridescent ares at D on the‘arge white halo being the 
reflected crossings of the two halosatE. I have fixed the points 
of the zenith and due south horizon as apprgximatel? as*possible; 
the observer facing due south, the iridiscent arc P was nearly 


@ 
Solar Halo as observed at Portland, Dorset, April 28, 1883. 


smaller circle had the sun for its centre, round which the sky 
was of a leaden cast as far as the edge; the fringed portions 
represent brilliantly coloured’ partial halos, or corone. 
larger circle was, as near as I could guess, 40° “liam. Its cir- 
cumference cut the centre of the smaller circle, was brilliantly 
white,. perfectly defined as seen from here, and narrow. Jam 
told that, seen from high ground some four miles from here, it 
presented the appearance of two horns. The phenomenon 
lasted after I observed it about an hour, during which time a 
peculiar haze was drifting over the sky, which, when viewed 
carefully, seeme& to have a hair-like structure, especially when 
seen passing the bright edge of the larger halo. I may add 
that the surface wind was southerly, the drift of the haze S.S.E. : 


-a line joining the centres of the circles would point E.N.E. at 


about one o’clock. THO. B. GROVES 
Weymouth, April 30 ° o 





Mock Moons 


THE explanation of the phenomenon observed on the g6th 
ult., which is given by “Sm.” of Rugby, appears to me to be 
scarcely satisfactory. According to the usual explanation of 
halos, parhelia, and paraselenze, which attributes them to refrac- 
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e 
gign by prismatic ice-crystals at þigh elevations, the parhelia 
always appear on *the horaontal parheliacal ring which passes 
éhrougls the centre of ethe sun, and generally at the intersection 
of*this ring with the vertical halo. The two parhelia must 
therefore always lie in a line parallel to@the horizon, and at the 
same elevation as the sun itself. The same laws regulate the 
appearance of tge paraselenze or mock moons. It therefore 
surprised me to leart that the left-hand mock moon appeared at 
a greater distance from the horizon than the right-hand one. It 
seemed ® me to be “ unaccountably out of place.” That the 
circle should have subtended an angle of 50°, as stated by 
‘¢Sm.,” is in itselt unusugl *The normal diameter is understood 
to be fro% 44° te 47°. Bia Sm.” actually measure it? To 
my judgment it was cofsidexably more than this, but of course 
mere estimates are not trustworthy. Ido not see how a “ change 
of level ofethe refrfcting cloud ” should alter the position of the 
mock moons, ‘This must depend upon the relative positions of 
the mbon and the observer’s eye. lf the cloud is not in the 
right plage o mock md®ns will be seen. I should be glad of a 
satisfagtory explanatign of the*pfenomenon recorded. 
Birstal*Hill, Leicester, May 7 F. T. MOTT 





o oe o” . 
REFERRING toa lett® from Mr. F. T. Mott in NATURE, 
vol, xxvii. p. 606, I figd that at midnight on April 16 the 
moon’seipparent altitude at Leicester was not more than 26°; 
so that agter allotving for the difficulty cf seeing the actual 
horizon, and taking also into account the breadth of the halo, it 
seems improbable that the halo observed by Mr. Mott was of 
unusual size. 
I have, however, seew a description somewhere of a parhelion 
. —measuredewith a sextant about the end of last century—which 
had a semidiameter of 26°. ùt would be interesting to know 
whether such irregularities inthe dimensions of these phenomena 
have been accurately ascertained. R. C. JOHNSON 
19, Catherine Street, Liverpool 


Syn Pillar of April 6, 1883 


Ir may be of interes? to record the various points from which 
the above phenemenoff was seen, “I was at St. David’s with a 
party of geological studegts, and we watched it for some time as 
we were ret@rning from the coast at sunset. 

Cambridge THos, McKENNY HUGHES 


aed e—a 
Fibreballs 


I READ with much interest theeletters of Prof. G. H. Darwin 
and “J. H.,” NATURE, vol. xxvii. pp. 507, 580. On the 
coast of South Australia, especially on the Coorong beach, I 
have seen fibreballs in great quantity; some larger than a 
cricket ball, and perfectly spherical, hard, and well-matted ; 
others tapering and having the form of an exceedingly long 
ellipse. I brought home many specimens, ‘These are now in 
the Wragge Museum at Stafford ; and I shall be happy to have 
some forwarded for Prof, Darwin’s inspection. 

Fort William CLEMENT L, WRAGGE 








Helix pomatia 


ONLY a few more lines to say, in consequence of the com- 
munication of Mr, Stokoe in your last number (p. 6), that he 
will find the Mollusca in their geological relations treated in the 
introduction to my work on ‘‘ British Conchology,” vol. i. p. cix. 
The distribution of Æ. domatia in this country and on the Con- 
tinent is noticed in pp. 177 and 178 of that volume, and in the 
supplement to the fifth volume. J. GWYN JEFFREYS 

I, The Terrace, Kensingion, May 4 





I HAVE found this freely in the hedge-tottoms of Hertford- 
shire lanes, where the soil was a dark alluvial mould, certainly 
not cretaceous. I suspect that even in its known localities it is 
very local. HENRY CECIL 
e Bregner, Bournemouth, May 5 





° —_ — 
In two of the localities mentioned for this snail—Dorking, 
Sugey; and Woodford, Northamptonshire—there seems some 


reason to suspect it to be a modern introduction. From 1849 
e 
e 
e e 
s 6 
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e . 
to 1852 I lived within two miles of Woodford, and often fou.d 
the shells in a small wood known as Woodford Shrubbery. It 
was commonly said in the neighbourhood at that time that the 
snails were brought from abroad by the gentleman—l think 
General Arbuthnot—who had formeed the Shrubbery some thirty 
years before that date. 

I also found, many years ago, shells of the same species about 
the foot of Box Hill, near Dorking, and was told by a former 
resident in that neighbourhood that the srgils were brought, frem 
Italy by Mr. Hope, of jgeepdgne, who was well known in the 
early part of this century as a writer on the medizval architecture 
of Italy. I give the statements for what they may be werth, 

Loughton Je 





Intelligence in Animals 


IN addition to the long list of ‘*emotiows which resemble 
human intelligence as occurring in animals below the human 
species,” as given by your correspondent on the aifthority of Dr. 
Romanes (NATURE, vol. xxvii. p. 580), and the instance cf 
‘‘benevolence” subsequently cifed, 1 venture to submit tke 
following as illustrating something very like the emotion of 
contempt. 

Until recently our domesticated animals included tw o cats-—one 
a very fine tabby (a trimmed male) of somewhat morose nature, 
and a pretty little black cat, a half-bred Persian ,(a female) of 
very gentle character. Ona noticeable occasion thè talfby cat 
caught a mouse and ate it all up with much relish in a corner ¢ f 
the room, The proceeding was watched with muchg interest by 
the black cat from her place on the hearthrug. After the tal by 
had finished his repast he also took up his place on the hearth» 
rug. The black cat then went over and smelled the spot where 
the dainty morsel had been devouref. Upon thifthe tabby cat 
came up and ‘‘boxed” the black cats ears once or twice, as 
who should say, ‘‘ What @usine:s have you, with my affairs? 
catch your own mice !” W. R. HUGHES 

Handsworth Wood, near Birmingham, May 5 e 


6 
May I contribute another case of higher feught in the lower 
animals. At the fanm cf Granton Mains, near Edinburgh, an 
old cat had become blind; her daughter Rad kittens. The 
daughter was observed bringing in a sparrow fo the boiler-honuse, 
where her bid mother and her half-grown kittens were 
warming themselves: the kittens came up to get the sparrow, 
but their mother kept them cff and gave the sparrow tæ her 
mother, and watched whilst she ate it. She was frequently seen 
to give other food‘to ber blind mother. 7 
My children have a fox terrier bitch, ‘‘ Dot.” Dot loves to 
kill anything from a cat to a mouse, and sometimes a wid 
rabbit gets jnto the garden, and it is a red-letter day for Dot and 
the children. But the children have also tame rabbits ; of cour- e 
any one who knows dogs will understand thateit is simple to 
teach them not to touch @ets—for instance? the cat of theig own 
ouse. But Dot had a omrious case to decide. The childrey® 
Had found a nest of wd rabbits, and two ofẹthe tame rabbits 
(black gnd white) had Made a bole ingebank and there had 
young ones. This ne® was respected by Dot. The children 
took the young wild rabbits (gray) and fostered them on the 
tame ones by slipping them into the nest. A few daystfter this, 
Dot must have discovered thege gray ygung ones with the black 
and white. Had she fcund se anywhere else, one si™p, and 
they were dead ; but this was the line she took: she was found 
at the front door under the porch with one of the young gray 
rabbits, quite fifty yards from the nest; it was quite unhurt, 
although it died afterwards, I beJieve from cold and exposure at 
the time. Are we to suppose that Dot wished to ask the ques- 
tion, ‘‘ May I kill this gray one?” DUNCAN STEWART 
Knockrioch, May 2 
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THE SOLAR ECLIPSE OF 1883 


a eclipse, as our readers have already been made 

aware, took place on Sunday last, and we may hope, 
although we shall not know for more than a month, that 
the weather was favourable. We shall not hear whether 
the French arrived in time, but we do know that the 
English observers met the American party, consisting, of 
Prof. Holden, Dr. Hastings, Mr. Rockvestl, Mr. Preston. 
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Lieut. Brown, and Mr. Upton, the first mentioned astro- 
nomes being in.chas@at rnama. They expected to 
arrive at Callao on the 20th March last, and to leave 
either in the Hartford or the Pensacola within the next 
few days. That would give them ample time to reach the 
Caroline Islands, and make the arrangements necessary 
for the observation. It was the intention of Prof. Holden 
to take the combined English and American party on to 
Flint Island if he found that Dr. Jannsen had already 
established his party og Caroline. This, of course, was a 
very proper decision, as ry would double the chances of 
favourable weather. We Give the time-table for observa- 
tion supplied to the English observers, which they were 
instructed to carry out down to its most minute detail, if 
all the instruments were landed and set up without 


damage. 


It will be seen that the English attack was to be en- 
tirely photographic ; no eye observations were to be made. 
Afnd if all hag egone well, something between fifty and 
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sixty photographs may be hope{ for. The table perhaps 

requires a little explanation, which we will now proceed to 
give. It followed from work undertaken with that special 
object in Egypt last year, that eclipse observations can 
now definitely begin ten minutes before totality, and end 
about ten minutes after. With an eclipse therefore of 
about five minutes’ duration, as in the present case, the 
work ranges over a period of five-and-twenty misgutes, and 
if the plates are as sensitive as they can now very wellbe, 
it is quite easy Yo see that a very large number of photo- 
graphs may be taken. The greatest interest of course at- 
taches to the spectroscopic photographs to be taken by 
means of a siderostat and the equatorials. As in former 
eclipses the plates exposed in the photoheliographs will 
secure the appearan:e of the corona surrounding the image 
of the dark moon; but on the present occasion an attempt 
was to be made to take these photogyaphs on a much larger 
scale than usual, a scale of four inches to the moon’s 
dianeter. Coming to the spectra themselves, we nd 
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four sfectroscopes fêd by the light reflected by a siderostat 
of* 30 cent. diameter, these four sspectroscopes being 
brackefed together very much like a Gatling gun, and 
pointed to the siderostat, which has a very excellent 
clock attached*toeit. The first spectroscope, called the 
“ Hilger,” im the programme, is an integrating one, and 
will integrate for us the light of the whole regioa round 
the sun during the entire period of totality on a plate 
which is allowed to fal} véry slowly by means of a clock- 
work ar®nggment. If âny change, therefore, takes place 
in the spectrum of these regions during this period, it will 
be recérdéd on thjs moving, plate in historical sequence, so 
that, the beginning and end of exposure being known, 
the time at which any definite change takes place can be 
determined, The Rowland grating coming next on the 
list, whieh was generously giyen to Mr. Norman Lockyer 
by Pi8fessor Rowlahd, is one of ten feet focus, and has 
a large sugfaceewith,14,000 Ne®eto the inch, forming of 
course a most excellent apg simple prismatic camera, the 
fast and second ordegsfectra both being utilised. The 
prismatic camera and slit spectroscope of two prisms 
were to instru nent$ arraywed by Capt. Abney for the 
eclipse last year? They are on the model of the instru- 
ménts designed for the eclipse of 1875 in Siam, but have 
the advantage of possessing plates which are sensitive 
to the whole ‘of the spectrum. The work to be doae 
by the equatorml! is èf a very similar nature to that to 

ebe atte npted with the sgderostat, except that it was 
intended by varying the,time of exposure from long 
to very short periods to naake certain of something. All 
the cameras, except the “Hilger,” in which the plate 
moves by clockwork, are fitted with long plates, of which 
only small stwip$ are exposed at atime, an l the exposure 
is managed, not by changing the plate as in the ordinary 
method, but By turniegascrew. The word “‘ expose” inthe 
table thereforesshows the precis moment, at which, if the 
instructions are carrigd out, a new strip of plat will be 
exposed tə the action of the light before, during, and 
after totality, and it will be seen that the exposures 
are varied both before angl after totality, so as to get the 
greatest possible difference in time during which each 
part of the plate receives its impression. From a letter 
received by Mr. Norman LocRyer from Messrs. Lawrance 
and Woods, we know that the American astronomers in- 
tended giving them all possible facilities for carrying out the 
combined Royal Society agd Solar Physics Com nittee’s 
programme; and that the attention of the English 
observers will be concentrated on the siderostat and equa- 
toriąls, as two offi:ers of the American ship have been told 
off to werk the photo-heliographs and look after the 
eclipse clock, which is so arranged that it keeps all the 
observers together by indicating to each one of tiem the 
exact number of seconds still left for his work, with the addi- 
tional advantage that each number of sezonds announced 
by the officer in charge is a distinct order to do a certain 
thing, as in the case of the various exposures indicated 
in the list. 


LECTURES TO WORKING MEN 


HE three courses of Lectures to Working Men given 

at the Mu:eum of Practical Geology, Jermyn Street, 
during the present session, by the staff of the Normal 
School of Szience and the Royal School of Mines, came 
to an end last Monday, and, as on former occasions, it gave 
rise to regret that more cannot be done in this direction, 
both with regard to #he number of courses given, an l the 
number of persons accommodate! in each case. The 
theatre at Jermyn Street restricts the au liense to something 
over 600, while of late years the applications for tickets have 
never been less than 2,000. The tickets for each course— 
for which sixpence is charged as a registration fee —are 
given only to oná fde working men, who must bring with 
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them a paper on which is stated their name and occù- 
pation. Some of the lectures of the last course--that 
given by Mr. Norman Lockyer? on “The Earth and its 
Movements ”—were listened to by the Japanese Minister, 
and an official connected with the Education Department 
of Japan. At their request a list was drawn up shoying 
the trades of the didy This list, in the case of 500 who 
attended the last courje, we are permitted to give, and we 
think our readers will find it an interesting one. Seeing 
that there is this anxiety on the part of working mefi to 
learn, and that less than one in three of those so desirous of 
learning can have an opportunity of doing so, we trust 
that in future years the Lecture Theatre at South Kensing-. 
ton will be utilised in this direction, as well as that at 
Jermyn Street. There is little doubt, of course, that a 
Liberal Government, represented by the Treasury officials, 
naturally anxious in all wayseto protect the public purse 
against all claims, whether good or bad, might object to 
this being done at the public cost, but seeing that the 
lectures are given as a labour of love by the various pro- 
fessors such an objection would scarcely be urged, and 
we confess too that we should not only like to see the 
theatre at South Kensington utilised in this way, but the 
theatres at University College, King’s College, and other 
institutions that might be named. We do n®t believe 
that the professors at these institutions are less anxiouy 
for the progress of knowledge among the workingeclasses 
than those who are connected with the @rovernment 
School, and this being so, we may hope to see at some 
futur: time a united effogt to supply what is at present a 
great want, and a gap in our educational program‘ne. 


Trades of 500 of the audience at the las? course of 
Lectures to Working Men, April and Maj, 1883 7, 


e 
1 Bag Maker. 6 Iron FSuNders. 
6 Bakers. 23 Instrument Maktrs® 
2 Basket Makers. 37 Jeweller, 
28 Boot and Spoe Makers, I Lamp Maker. 
I Brewer. I Lead Glazier. 
2 Brush Makers. 3 Lithographers. 
I Billiard Table Maker. I Locksmith. s 
6 Builders (Foremen). 4 Stonemasons. 
1 Buéler. ° I Mattress Maker. 
3 Brass Finishers. 2 Milkmen. 


2 Bricklayers. 6 Opticians. ° 
7 Bookbingers. 9 Pianoforte Makers. 
6 Cabinet Makers. 3 Perfumers. 

52 Carpenters ae Joi ers. 6 Photograplfers. 

e 8 Coach Painters. I Pictw'e Frame Makere 
Coup dsit ors. ” 16 Plumbers. . 
Carvers, 6 °. 2 Pocket Book Makers. 

1 Cigar Maker. e 2 Polg'®rs. 


4 Chemists and DrugSists. 10 Porters and Messengers. 


13 Clerks. 6 Portmanteau Makers. 
3 Curriers. 6 Plasterers. r 

6 Dentists. e e(warryman. ` 
4 Designers. Salesmen. 


I Die Sinker. 5 Saddle & Harness Mrkers. 


I Draper. I Saw Maker. 
2 Draughtsmen. 1 Suda Water Bottrer. 
25 Engineers. e 7 Shop A-sistants. 


2 Engravers. 4 Stationers. 


1 Envelope Maker. 1 Saith. 

1 Fishing Rod Maker. 1 Stoker. 

5 Gasfitters. 2 Storekeepers. 
I Gardener. 17 Tailors. 

7 Gilders. > 4 Teachers. 

I Greengrocer, I Traveller. 

2 Grainers. 6 Tinmen. 

3 Gla.scutters. 5 Turners. 


4 Gun Makers, 
y Hatters. 
1 Hairdresser. 


1 Twine Spinner. 
2 Um rella Makers. 
6 Upholsterers. 


1 Hinge Maker. 8 Watch Makers. ? 
I Hammerm2a. . I Warehgygeman. > 
1 Hemp Dresser. 3 Wheelwrights. 
23 Hquse Painters. 7 Zinc Workers. e 
e 


CLRRIFORM CLOUDS 


N a “Note on a Propos€d Scheme for the Observation 

_ of the Upper Clouds” the Rev. W. Clement Ley has 
written an abstract of part of a large work on clouds, 
which he is now preparing for publication. This note 
has Been circulated‘with a view of dbtaining sug gestions 
on the scheme of classification, observation, and tele- 
graphy, which the writer has submitted to his colleagues 
of the Committee on Cirrus observations, nominated by 
the International. Meteorological Committee in 1882. 

The author follows the primary outlines of cloud- 
classification proposed by Luke Howard, dividing the 
oBjects of obs&vation ‘into cirriforms, cumuliforms, 
stratiforms, gnd compogjtes ; while in the subdivision of 
these primary types he has been induced by reasons, the 
cogency of which he hopes te demonstrate, to deviate very 
considerably from Howard’s classification. The true 
cirriforms, to the discussior? of which the note is re- 
stricted, are divided by Mr, Ley as follows: cirrus, 
cir®-filum, cirro-velum (with its variety mammatum), 
cirro-nebula, and cirro-granum. The author has been, 
“afte? maħy years devoted to the consideration of the 
subject, reluctantly compelled to give up the employment 
of the tw@ terms ‘cirro-stratus’ and ‘cirro-cumulus.’ 
Their use has led to endless confusion. In point of struc- 
thre the glouds usually called cirro-cumulij belong essen- 
tially to the higher stratiforms, consisting of nubecules 


Separate, or partly coalescing, occupying a layer of 


atmosphere of very small verticg] thickness, but of very 
great horizontal extent, and they are not formed in nature 
by Shose processes which are productive of clouds either 
of the ‘cipis or,of the cumulus type. They are not, in 
fact, ether in appearance or in mode of physical forma- 
tion, either céingtunds of cirrus with cumulus or hybrids 
betwee» cirrus and cumulus. Therefere in practice the 
use of the word Grro-cumulus has led to a large number 
of clouds of no gfeat elevation being classified among the 
cirriforms, a result which was of little consequencé when 
the laws regulating the upper currents of the ‘atmosphere 
had feceived no examination, but which must be abso- 
\utely fatal to a scheme based upon thoseslaws, according 
to which new and most valuable results will be attained. 
Tbe name cirro-stratus is almost equally objectionable, 
and for similar reasons.” 

Six pages of this note are devoted to instructions on a 
system of obsesving and reporting by telegraph the struc- 
ture and movement? of the upper céuds; and the author 
Shows that, if this system be adopted on an extensive scale 
results of great practical importance may be anticipated® 
The indispensable @ie-requ@ite is a clear and scientific 
classification of clouds according to physical structure. 








SCLENTIFIC PROGRESS IN CHINA AND 
YAPAN 


VARIOUS steps in the progress of China and Japan 

in the adoption of Western science and educational 
methods have from time to time been noticed in these 
columns. To the popular mind the names of the two 
countries are synonymous with rigid unreasoning con- 
servatism and with rapid change respectively. The 
grave, dignified Chines@ who maintains his own dress 
and habits even when isogited amongst strangers, and 
whose motto appears to be, Stare super vias antiguas, is 
popularly believed to be animated by a sullen, obstinate 
hostility towards any introduction from the West, however 
plain its value may be; while his gayer and more mer- 
curial neighbour, the Japanese, is regarded as the true 


child of the old age of the West, following assiduously in 


its parent's footsteps, and pursuing obediently the path 
matked out by Ryropean experience. There is consider- 
able misconception in this, as indeed there is at all times 
fh the English popular mind with regard to steange 
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peoples, Broadly speaking, it is no doubt correct to say® 
that Japan has adopted Western inventions and scientific 
appliances with avidity ; that she has shown a desire for 
change which is abnormal, and a disposition to destroy 
her charts and sail away into unsurweyed seas, while 
China remains pretty much where she always was. She is 
now, with some exceptions, what she was twerty, two 
hundred, perhaps two thousand, years ago, while a new 
Japan has been created in fifteen years. All this, we Say, 
is true, but it is not the whole truth. , Chita also®ias had 
her changes; not indeed so marked or rapid, not so much 
in the nature of a vo/te-face on all her past as thése of her 
neighbour. The radical difference between *the two 
countries in this respect we take to be this: that while 
Japan loves change for the sake of change, China dislikes 
it, and will only adopt it whemeit is clearly demotstrated 
to her that change is absolutely necessary. 6 the 
Japanese change appearse® @e a delightfuleexcigement, to 
the Chinese a distasteful oo the former whatever 
is must be wrong, to the latter whatever'is is right. As 2 
consequence of this difference betwgen the two peoples, 
when China once makes a sfep forward it is g&serally 
after much deliberation, and is never retraced, gapan ds 
constantly undertaking new schemes with little care or 
thought for the morrow, but with the applause of inju- 
dicious foreign friends. In a short time shë discovers that 
she has underrated the expense or exAggerdted the results, 
and her projects are straightway abandoned as rapidly 
and thoughtlessly as they weregcommenced. Swift suy- 
gested as a suitable subject for*a philosophical writer a 
history of human projects which were never carrie@ out ; 
the historian of modern Japan finds these at every turn. 
Where, for example, are the results of the great surveys, 
trigonometrical and others, which were commenced in 
Yezo and the main island about ten years ago? A large, 
expensive, but highly competent foreign staff was en- 
gaged, and worked for a few yeass; but suddenly the 
whole survey department was swept away, and? the valu- 
«ble instruments are, or were recently, lying rusting in a 
warehouse in Tokio. The sarae story may be told of 
scores of other scientific or educational undertaking? in 
Japan. An able and careful writer, Col. H. S. Palmer, 
R.E., who has recently, with a friendly and sympathetic 
eye, examined the whole field of recent Japanese pro- 
gress, in the British Quarterly Review, is forced to 
acknowledge this. “Once ha@ing recognised,” says this 
officer, ‘‘that progress is essential] to welfare, and having 
resolved, first amongst the nations of the East, to throw 
off past traditions and mould their civilisation after shat 
of Western .countries, it was not in the nature of the 
lively and impulsive Japanese to advance along the path 
of reform with the calmness and circumspection that 
might have been possible to a people of less active tem- 
perament, Without doubt many foreign institutions were 
at first adopted rather too hastily, and the passing diffi- 
culties which now beset Japan are to some extent the 
inevitable result.” It would be blindness to deny that the 
net result of the Japanese efforts is progress of a very 
remarkable kind, but it is a progress which in many 
respects lacks the firm and abiding characteristics of* 
Chinese movements. 

The proverb, (AZ va piano va sano, which was recom- 
mended ten years ago to Japanese attention by an eminent 
English official, and apparently disregarded by them, has 
been adopted by their continental neighbours. To the 
blandishments of pushing diplomatists or acute pro- 
moters, the Chinese are deaf. However we may felicitate ë 
ourselves on our inventions, scientific appliances, “the = 
railway and the steamship and the thoughts‘ that shake 
mankind,’ our progress, the newspapers, the penny post, 
and what not, China will not adopt them simply because 
we have found their value and are proud of them. But 
if, within the range of her own experience, she finds the 
advantage of these things, she will employ them with a 
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rapidity and deci8ion sugpassing those of the Japanese. 
Á conspicuous instamce of this will be found in her recent 
action with respect to telegraphs. For years the Chinese 
steadily*refused to have anything t® do with them; the 
small land line which connected the foreign community 
of Shanghai with the outer world, was maintained against 
the violent protests of the local authorities, and the cable 
companigs experienced some difficulty in getting per- 
` mission to land their cables. But during the winter of 
1879-80, when war with Rfissia was threatening, the value 
of telegraphs was demofisrated to the Peking Govern- 
ment. The Peiho at T ientsin was closed by ice against 
steamers, @nd news could only be carried to the capital 
by overland courfers from Shanghai. Before a year 
* elapsed a land line of telegraph was being constructed 
between this port and_Tientsin; in a few months the line 
was in werking order, ‘And t @gChinese metropolis is now 
in telegraphic confmunication with every capital in 
Europe, ‘ a te 
This conservatigm, respect for antiquity, conceit, pre- 
jsuglice, call it what ill, has something in it that 
extorts our respect. Let us imagine a dignified and culti- 
vated Cfinese official*convessing with a pushing Man- 
chester or Birmingham manufacturer, who descants on 
the*benefits 6f our modern inventions. He would probably 
commune with himself fn this wise, whatever reply 
Oriental politeness would dictate to his interviewer: 
“China has goon very well for some tens of centuries 
without the*curious things of which this foreigner speaks; 
Shea has produced in that time statesmen, poets, philo- 
sophers, soldiers; her peogle appear to have had their 
share of affliction, but not more than those of Europe ; 
why should we now turn around at the bidding of a 
handful of stramgers who know little of us or our 
country, and make violent changes in our life and habits? 
A railway in*a ptoviace will throw thousands of coolies 
and boatmen put of employment, and bring on them 
misery and starvation. e This foreigner says that railways 
and telegraphs have bzen found beneficial in his country ; 
- good, let his countrymen have them if they please, but 
Jet us rest as we are forthe present. Moreover, past 
events have not given us such faith in Europeans that 
we should take all they say for wisdom and justice.” A 
day will undoubtedly come when China also will have her 
great mechanicai and scientific enterprises ; but what we 
contend for here is that nothing we can say or do will 
bring that time an hour neargr. European public opinion 
is to China a dead letter; sherefuses to plead before that 
tribunal. Each step of her advance along our path must 
be the result of her own reflection and experience; and 
our wisegt policy would be to leave her to herself to 
advance on it as she deems best, SINENSIS 





PROF. LINDSTROM ON OPERCULATE 
CORALS} 


THE extinct stony corals, tbe calicles of which are 
provided with calcareous opercula, have ever been 

a puzzle to naturalists, since they are almost entirely with- 
out parallel amongst existing Anthozoa. The generaand 
Species are not numerous, and are all of Paleozoic age. 
By. far tle finest and best preserved specimens of the 
most important forms are found in the Silurian strata in 
the Island of Gothland in the Baltic, and are collected for 
the National Museum at Stockholm, where they come 
under the care of Prof. Lindstrém, the author of the 
present memoir, so justly distinguished for his paleonto- 
logical researches generally, and especially for those on 
corals. In this merfoir he gives a résumé of all the 
forms of operculate corals as yet known, embodying an 
immense amount of #portant new information derived 
from his own prolonged investigations on a series of most 
™*®Om de Palaozoicka Formationernas Operkelbirande Koraller.’” 


G. Lindström, Bihang till K. Svenska, Vet. Akad. Handlingar, B. 7, No. 4. | 


remarkable specimens which I had the advantage of 
seeing and having explained to me by him in the summe 
of last year. The whole paper forms a most valuable con- 
tribution to our knowledge of these especially interesting 
and peculiar corals. 





Fic. 1.—Gontophyltum pyramidale agetatio secunda), viewed from above, 
with the opercular valves zz szfz of the natural size. 


The first operculate coral described was Gontophyliawn 
pyramidale, which Bromell in 1729 placed amongst the 
corals. The best known, and the one concernthg which 
there has been the greatest difference of opinion, is Caf- 
ceola sandalina, which was first figured in 174%from the 
collection of Rosinus of Hamburg, by Briichmann, who 
pointed out the resemblance of the coral to the frant of 2° 
woman’s slipper. a M 

Brüchmann referred Calceola to the corals just as 
Bromell had Goniophyllum, but this was mainly because 
neither ke or other early authors following him were 
acquainted with the opercula belonging tothe specimens. e 
Linné placed Calceola with the Molusca a8 Axzomia 
sandalina. Later it was referred to the ‘Brachtépeda, a 
position in which a large number of "e®@irfent modera 
authorities retain it.e If Calceola stood alone, the gravest 
doubts might certainly be entertained as to its having 
any*selations to the corals; but now that a series of 
clearly flied forms such as Goniophyllum and Rhizophyl- 
lum, also bearing opercula, have had their structure so 
fully and satisfactorily worked out as has been done®by 
Prof, Lindstrém,it is hardly possible not to follow him, 
in plating the whole amongst the Anthozoa. The curious 
arrangement of the septa in Calceola clasely resembles 
that in Goniophyllum as regards the septa both in the 
calicles ang on the opercula. Itis almost impossible to 
doubt the Anthdzoan nature of Goniophyllu, whilst both 
gt and Rhizophyllum, which has like Calceola an oper- 
culum of a single piece only, demonstrate their 
r€lation to remeros recognised Palzegzoic corals by 
exhibitgng intracalicynal gemmation,m@d developing, like 
many other corals, abundance of roots. 

The author divides the Aztkozoa operculata into two 
families — y 

I, Calceolidæ (or Hetesotæcei&e), distinguished by 
having the septa on the inner face of the operculum not 
alike and a median septum the largest. 

II. Aræopomatidæ (or Homotæchidæ), with the septa 
on the operculum all alike and no defined median septum. 

The Calceolidæ include all those forms in which the 
operculum, whether composed of one or four valves, has 
this valve or valves marked inside with a stout prominent 
median septum. 

The family falls into two grgups—the one in which the 
operculum consists of a sinte valve containing three 
genera, namely, the well-known Calceola, distinguished 
by not multiplying by budding, being thus never com- 
pound, by having no root-tubes. and not showing vesicu- 
lar structure internally; and two others—-Rhizophylium 
and Platyphyllum—in both of which calicynal zemmation 


occurs and the internal structure is vesicular, somewhat e 


Ac } as in Cystiphyllum. Š , : 
In Rhizophyllum, a genus founded b¥*Lindstrém, the 
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corallum is very much like that of Calceola in shape, but 
‘nore elongated. It may be simple or form large masses 
by two modes of budding—either calicynal budding, or 
budding from the abundant rootlets. In the specimen of 





Fi. 2.—Rhisophylium elongatum., View of the interior of the calic’e to 
show the six ycune calicles cevelop.ng as buds within it. 
Rhizophyllum here figured, six young corals are seen in 
the act of developing as buds in the interior of the calicle. 
-~ In conseq®nce of budding taking place from the 
“frootlets,” the author advances the new suggestion that 
these bodies, the nature of which has always been doubt- 
ful, are to be regarded gs stolons. The operculum of 
Rhizophyllum, by which the mouth of the calicle is com- 
pletely closed, is, as in CaReola, of a semicircular shape, 
with a prominent ridge-like median septum on its inner 
face. In Rhizophylum altenualum, a compound form 
from Louisville, in Kentucky, first descrited by Mr. V. 
W.*Lyon*under the genus Calceola, the stolon tubes 
partly serve to connect together adjacent calicles, partly 
* become ghemselves developed into fully-formed calicles, 

Specimens of Rhrzophylium Gothlandicum are found in 

e abundance in the Island of Gothland with their opercula 
detached. | The separate ofercula are’ also common; 
specimens with the opercula 77 sifu are comparatively 
rare. A remarkably perfect one is shown in the accom- 
panying figure. z 


P 
. ey 
e: 
= e 
e’ 
o ° 
d 
J 
e 
e 





Fic, 3.—Riisophyllum elongation. View of the calicle wizh the operculun’, 


pe a single valve only ive siin. ® 


Jhe second grbup of the Calœolidæ contains only ¢ 

. single genus—Goniophyllum—i? which the mouth of phe 
calicle is rectangular in form, arf four Spercular valves 

are present whict,“with t8eir bases resting on @he four 
sides of the mouth of the calicle, slope inwards to meet 

one angther, and form a four-sided pyramidal roof over 





Fic. 4.—Gontophy ilum pyramidale Guuiatio prima). View of the mouth 
of the calicie, with the ı percular valves zz sit, the dorsal right and left 
° valves being entire, the ventral incomplete, 


the calicle. Beem Gothland Prof. Lindström has been 


able to obtain two or three specimens with all the four 
® . è 
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opercular valves zx sifz. So tH®: doubts as to the connec- 
tion of the valves with the coral Galicle are now inad- 
missible. On careful study of these specimens and 
numerous others with a fewer number of valves 77 situ, 
he finds that the four valves always present well-marked 
differences and form, and septal striatien, so that it is pos- 
sible to distinguish with certainty an anterior and posterior, 
or ventral and dorsal, and a right and left valve and pick 
these out from any collection of well-preserved loose valves. 
The anterior and posterior valygs are trapezoid in form, 
the lateral triangular. A most remarkable, di€overy he 
has made is that these corals must have shed their valves 
periodically, and replaced them, and that whén Shed the 


valves frequently happened to become attached to the, 


wall of the calicle, and fused with it. In the accompany- 


ing figure of Gonxzopiylium pyramy”ale, seen from behind, 
a well-formed operculuméig seen near the base firmly 
attached to the wall of the calicle near its base” Such 





Fig. 5.— Gontophy thin pyramidale, viewed from tfe wentral side to show 
the shed opercular valve (æ) ccalesced with the wall of the calicle near its 


base. a ® i 
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specimens are not uncommon in Goniofhyllum, but in 
another genus, a new one, Arezopoma, belonging to the 


second family of operculate coral, devoid of a median. 


septum, and which has four triangular valves like Gonio- 
phyllum, very many speeiméns bear numerous valves 
fused to their outer walis, the valves being of increasing 
size from below upwards, yn accordance with the growth 
and expansion of the coral and the mouth of its calicle. 
In one abnormal specimen of Gontophylium pyramidale 
there are five opercular valves present, a minute extra 
triangular valve being interfolated at one of the corners. 

Prof. Lindström, whose important researches on the 
development of the septa in so-called Rugose corals are 
familiar, has been able to trace the development ðf the 
corallum in Gouzophyllum pyramidale. He find#that ip the 
youngest stage of the calicle there is no septum present at 
all, then that one septum is formed on what may be termed 
the dorsal side of the calicie, and since in this genus and 
several others it remains conspicuously prominent, it may 
be termed the primary septum. Two further septa, the 
light and left median, are next formed, and last of all 
the ventral septum, long after the others. He points out 
that a similar process of development is followed in most 
Rugose corals, and that it is therefore erroneous to treat 
of four septa as primary in these forms. è 

In Rhytidophyllum shaped somewhat like Calceola, but 
belonging to tye Aræxopomatidæ, by reason of the absence 
of a defined median septum on the operculum there is 
only a single opercular valve. A further genus of the 
group is possibly represented by a single broken oper- 
culum, of which further specimens have not yet heen 
found. i i _ 
In connection with the operculate corals, Prof. Ling- 
ström describes certain coral forms in which remarkable 
exotheca! structures are precent, which may ke considered 
as more or less homologous with opercular valves., In 
Photidophyllum tnbulatum, a compound. coral, first de- 
scribed as Tudzporttes tuéulatus by Schlotkeim in 1813, 
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and which has lately been made a subject of research by 
Ge von Koch, the coste are in solifary specimens clad 
each with a longitudinal rib compo$ed of a dcuble row of 
rhomboidal calcareous scales placed close together at an 
angle to one another as shown in the figure. These rows 
of scales form an*almost complete outer covering to the 
corallum. he scales seem to be wanting in colonial 
specimefis. They are extremely conspicuous and definite 
in some of the best preserved solitary specimens, and 
their regularity of dispdsition is such that it is impossible 
to believe tlfat they do not definitely belong to the coral. 
They age shown enlarged” in the figure. In vertical sec- 
è 
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Fi. 6. Pholidophyl&nn ‘u®&latum. A calicle viewed from the side to 
show the rik-like prominences formed upcn the costæ by the double rows 
e of calcarecus scales, ns 


` e 

tions of the coral they are Seen to be attached at their 
bases tœ the wall of the calicle. In Syringophyllum 
organum similar scales occur covering the exterior of the 
corallum, but th@®se have a remarkable definite form 
somewhat like that of the bowl of a teaspoon with the 
handle cut off $hort. e 

As an illustration of the possibfity of Anthozoa bearing 
opercula and scales, butgnot as implying any direct rela- 
tionship beteveen the Operculata and the Alcyonaria, 
Prof. Lindström points to the structure of Primnoa 
lepadifera, and figures oneeof, the polyps viewed from 
abovey showing how eight of the valve-like calcareous 
scales present in this species close in over the summit of 
the polyp, forming a conical op®rculum over it somewhat 
as in Goniophyllum, whilst the remaining scales form a 
representative of the calicle. He shows that, as in 
Goniophyllum, the opercular valves differ in form and 
size according to their position when 27 sz¢z. 

In his concluding paragraph he states that he considers 
the Calceolidze to be probably nearly allied to such forms 
as C mphymga and Chonophyllum, whilst the Arzeopoma- 
tidz, «on account of their vesicular internal structure, 
approach more nearly to Cystiphyllum. He does not 
consider the presence or absence of an operculum in 
corals to be necessarily of an important classificatory 
value, and cites the case of the presence and absence of 
opercula in Gastropoda as a parallel one of minor syste- 
matic importance. In this it is rather difficult to agree 
with him. Of course the opercula in Gastropods ard 
corals are alike only in name, and as they occur so rarely 
in the latter the suspicion naturally arises that the two 
groups of the operculate corals may be more closely 
allied than he suspects. However, no man krows them 
better than he, or has a better right to an opinion on the 
subject, and his conclusion, guarded as it is, must be 
treated with all respect. 

A very interesting result attained and given in tabular 


form on p. 91 is that in successive Upper Silurian strata - 


a series of three mcdifieations of form of Gontophyllum 
pbyvamidale, starting from Gontophyllum pyramidale, 
primigena, the form occusring in the lowest beds can be 
traced succeeding cne another in time. Similarly Azzo- 
phyllug Gothlandicum, forma primaria passes by a 
modification, R. G. mudtal/a, into R. Ger ville, of specific 
rank in the Devonian formations. Other operculate 
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corals show similar modifications in progress of geological ® 
time. Prof. Lindstrém’s impogtant memoir cannot here 
be followed farther. It is illustrated by nine lithographic 
plates most beautifully executed in Stockholm, from which 
the engravings here given are copied, and are some of 
the most excellent ever published of cerals. . 

H. N. MOSELEY 


BARON NORDENSKJÖLD’S EXPEDITION ‘TO 
GREENLAND 


[I HE following Programme, drawn up by Baron 
Nordenskjöld for his expedition toGreenland, has s 
been kindly placed at our disposal by Mr. Oscar Dickson, 
who, with his well-known enlightefed liberality, provides 
all the expenses. The Programme has not hitherto been 
made public, even in Sweden, &s Baron Nordenskjöld did 
not wish to be interrupted in kis preparations with corre- 
spondence on his plans and theories. The expedition 
leaves Sweden in the Sofa on the 2oth instant, and wall 
call at Thurso, where Baron Nordenskjöld will join the 
vessel. | b., œ 


NINE centuries have elapsed since the Norwegian, Erik 
Röde, discovered Greenland, and founded Scamdinavian 
Colonies ; from these, Norwegian navigators some ten 
years after sailed south to “ Vinland,” the fecundus z.e. to 
the shores of the present Canadagand the United States, 
thereby acquiring the honour for the Norse race of being 
the real discoverers of the New World. It is not known 
whether these voyages led*to any fixed settlements being 
established in America, but we know, on the other hand ° 
from a number of Icelandic sources, that the®cglonies 
in Greenland became very flourishing, Theree*ere 
upwards of three hundred farms, “ Gaze,” of which 
about two hundred, gembracing twelve parishes, ewere 
situated in the “ Osterbygd,” and about® one hundred, 
embrgcing three or four parishes, were ‘Ituated in the 
“ Vesterbygd.” During four centuries the country formed 
@ bishopric, from which funds towards the Holy Wars 
were even contributed. Unfortunately, the connecti 








between the colonies and the mother country ceased « 


after a couple of centuries, while Greenland’s ancient 
Norse population was extirpated, either through plaguese 
or by “Skrellings,’ ze, the Eskimo who descended 
from the Nerth. Another explanation of their disap- 
pearance is that ¢hey lost their nationality, and were 
absorbed into the Eskimo population, during ther 
contact with the more »umerous tribes of the Polar 
regions, whose mode ef living was more suited to the 
climate of the country and ethe res@urces at their 
disposal. ® However th#t may be, there remains the fact 
that one of the most distinct and enterprising peoples in 
the world have been annihilated, or, perhaps, se in 
one distinguished as among éhe lest, both physically 
and intellectually. The old country, belonging to the 
Norwegian Crown, was even so far forgotten, that it 
was only Columbus’s discovery in the south which 
recalled ‘the attention of the Norsemen to the fact that 
they had once colonised a part of this world, which 
was being parcelled out among the southern nations 
by “Bulls” from Rome, as if it had just been discovered. 

By the aid of traditions and old journals of navigation 
several attempts were made to reach the old, forgotten 
colonies from Iceland, but these%were frustrated by the 
enormous masses of drift ice, which then seemed to 
inclose the shores of Greenland’s east coast, more than 
formerly. Eventually, John Davis, in his attempts to 
find the north-west passage, discovered that the west 
coast was easily reached, and that the seas around it 
offered a fine hunting-ground for the profitable whale- 
fisheries. This, with the reported discovery of gold im. 
the country resulted in the despatch of se eral Danish ` 
hunting and commercial expeditions, which did not, 
however, fneet with much success, until the Nerwegian, 


e 1863-69, and also by some whalers. 
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è Hans Egede, by his zeal for bringing the blessings of the 


Gospel to the descendanjs of the old Norse colonists, 
caused trading and missionary stations to be established 
on the west coast. These were subsequently considerably 
augmented and extended» and henceforth held by the 
Danish crown, unger “ The Commercial Association of 
Greenland.” å °. 

Greenland was thus inhabited by Norsemen from 983 
until the 15th century, and its west coast has, during the 
last hundred and sixty years, been a place of sojourn for 
many able Danish administrators and missionaries. 
Besides this, nearly all expeditions which have been 


*bound for thegAmerican Polar sea have stayed here 


more or less, while the west coast has on many 
occasions been the olsject of carefully prepared expedi- 
tions of research. This part of Greenland is, therefore, 
scientifically and ethnografhically one of the best-known 
of the Arctic lands. But ig spite of this we encounter 
here several of those /acune in the knowledge of the 
gləbe which it is of great importance that we should fill 
upand some of these it is now my intention to deal with. 
he east coast of Greenland was visited in 1822 by the 
Englishman, Scoresby, jun., and in 1823 by Sabine and 
Clavering, in 1829-30 by the Dane, W. A. Graah, as well 
as by the second German expedition under Koldewey in 
It is, however, in its 
greateSt extent wholly unknown, a circumstance, which 
mustebe detrimental to*the proper understanding of the 
history of the first Norse colonisation of Greenland, and 
of early voyages of conquest and discovery therefrom to 
the shores ofeAmerica. Thus, until the east coast of 
@reenland is fully explored, one must continue to doubt 
the yere forced explanation of the site of these colonies 
whiclf is new predominant in the world of science. And 
it is, on the Other hand, not worthy of the geographical 
discovefies of the 19th century, that% coast-line extending 
south to the latitude of Stockholm should be so utterly 
a lerra incognita. ‘ ee 
The interior of Greenland is even less known" than thg 
east coast, and here we encounter a purely scientific 
problem, whose great importance is apparent from the 
circumstance that the unestablished* theory,—that the 
interior of the island is one continudus mass of ice;—forms 
one of the corner stones in glacial science, which again 
is closely connected with several of the fundamental 
principles of modern geology. If we except a trip on 
the inland ite of, Greenland in 1751, in lat. 62° 31’ by the 
Danish merchant Lars Dalag, who penetrated neagly 
thirteen kilometres across a cOmparatively even plateau, 
andthe unsftcggssful attempt by’ Whymper in 1867, in 
lat.£69° 30’, where no progtess was possible, in cossequence 
of the difficult nature of the ground, only two serious 
attempts have been made to explore the_ interior of 
Greenland. The first of these was made by Dr. Berggren 
and myself betwee fuly 1 and 26, 1870, in lat. 68° 30’. 
Favoured by the most magnificent weather, we were able 
to penetrate nearly fifty kilometres across a country at 
the outset very difficult and rent by bottomless abysses, 
but which gradually improved in condition the further we 
advanced. We had on starting the company of two 
Eskimo, but they left us after two days’ journey. As 
those who claimed to know the coast glaciers of 
Greenland had advised me not to waste time and labour 
on such a hopeless ugdertaking as that of penetrating 
over the inland ice, my outfit was very incomplete; we 
were in want of ropes, tent, suitable sledges, and on the 
Eskimo leaving us we could not even carry the utensils 
necessary for cooking. I could not therefore on that 
occasion get very far, but I certainly came to the con- 
clusion, that I should have been able, with a couple of 


a smart sailors or Arctic hunters and a suitable outfit, easily 


to have ewgnded my wanderings to 200 or perhaps 
309 kilometres. I may also mention here that in the 
month ôf June, 1873, I effected with Capt.e Palander 





and nine sailors a journey of mare than 190 kilometres, 
over the inland ice of Spitzbergen, which journey was 
of special interest tome from the circumstanceethat I 
here learnt to know the character of inland ice before 
thaw sets in, as well as the difficulties whieh are at such 
a time attendant on journeys on the glaciers of the Polar 
regions. This experience, I believe, will be of great use 
to me during the-journey now in course of rs ea 
as I shall have to cross portions of the inland ice which, 
on account of the altitude, will st#l? be coyered with snow 
at the time of my visit. ° s 

The second journey of reseđrch on. the inland ice of 
Greenland was made betweén July r4 and August 4, 
1878, in lat. 62° 40, by the Danes, J. D. Jensen and 
A. Kornerup. This expedition was carefully eqwipped, 
but the country being m fissifed, and the, weather 
unfavourable, it did not reach much» further inlang than 
the Swedish of 1870. ep - 5 

None of these expeditions saw ‘ty fimit® to the ice 
desert from their farthest pok seut to infer from this 
that ice covers the whole interior of Greenland appedrs 
to me to be entirely unjustgfiablee On the confgary, the 
following reflections seem to demonstrate tha® it is a 


physical impossibility that the whole of the fiterion of 


this extensive continent can $e covered with ice, under 
the climatic conditions which exists on the globe south of 
the 8oth degree of latitude. ê . 

The ice masses of the glaciers are commonly termed 
“ permanent,” a denomination which was once taken s6 


literally that certain savanf& asserted that the ic® in 


course of time was transformed into mineral „crystals, 
such as those which are so frequently found in the clefts 
of the Alps. We know now that thie term is entirely 
erroneous. The glacier which seems centuty after 
century to fill the same valley isgnot only in constant, 
although imperceptible,motion, bysthe ice masses which 
slowly advance from higher to lower efevations, but is 
also subjected to a change in fts form bythe circum- 
stance that the lower stratum melts away through contact 
with the mountain on which it rests ; while the surface on 
one side wastes away by thawing in the warm seasqn and 
evaporation in the cold, and on the other is added to by 
falling snow, which latter after a time changes from 
snow dust to granular snow, then to crystals of ice, and 
eventually to a compact homogeneous mass of ice. And, 
if the advancing glacier is “ fed” by enormous ice-fields, 
or what I may term “ icetlakes,” situated so high that 
snow always falls there copiously, it can penetrate far below 
the border of the perpetual snow, yea, even to parts where 
the snow-fall is far from sufficient to make up for the loss 
of melting and evaporation. It is therefor® clear, that 
glaciers, or other constant ice-masses, cannot form in places 
where they cannot be “fed” by descending ice, or where 
the snow-fall is less than the quantity which appears 
and disappears yearly; a circumstance which, among 
others, explains why no glaciers exist in the vicinity of 
the north polar coasts of the new or old world. 

With regard to Greenland it is not difficult to demon- 
strate that the above-described conditions for the 
formation of glaciers do not exist there, if the country 
does not rise gradually both from the easgern and the 
western shore to the centre, and thus be like a loaf of 
bread in slfpe, and with sides slowly and symetrically 
terminating in the ocean. Such a land-formation f5, 
however, not found in any part of the orography of the 
known world, and one may therefore safely conclude 
that neither is it to be found in Greenland. In fact, the 
geological nature of Greenland, very similar to thay of 
Scandinavia, seems to indicate a similar orographical 
formation, viz., a formation formed of mountainous ridges 
alternating with deep valleys and plains ; while one may 
even assume that the culminating line of the Jand in 
Greenland runs, as in England and Sweden, “and in 
both American continents, along the west coast. 


e 
May 10, 1883) 


NATURE 


39 


e e a a a a 


e The “vinds, therefore, which should produce snow in 
thé interior, must, if coming from the Atlantic, have in 
the firs® instance, crossed the broad ice-belt generally 
encircling the east coast of Greenland, and then the 
mountains on tif goast, some of which we know are very 
high, and, i coming from Davis Sound, the mountain 
ridge itseff. In both cases the wind would assume the 
character of the “ Féhn’’ wind, że., it must, after passing 
the mountain-chains on,thé coasts, be dry and compara- 
tively wamm. , The law of the “ Föhn” is, as is generally 
known, dependent on fhe cjrcumstances explained below. 
© e 
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the mountajn, has, therefore, on reaching B, not suffered 
any “change Whatever in femperature or quantity of 
moisture. Quite different will, however, be-the result 
if the air ascending at A is saturated with moisture, as, 
for instance, airepassil¥g a great expanse of water. In 
that case theair will expandeand become colder, just as 
it asgends from the water syrface to the mountain top, 
but, at the same time, part ®f the moisture will be con- 
densed on the top, whereby the latent heat of the 
hydrogen will be set free and a rise of temperature 
take plage, and ¢hfs will, to a certain extent, minimise 
the fall of temperature caused by the expansion of the 
air. The air wfll retai? the heat -thus set free, even after 
it has reached, im a diẹ state, the? point 4, and the air, 
originally moist, has, whgn it has passed the mountain, 
attained a heher degree of heat, but less moisture than 
at the moment of ascending. Jt zs iz fact dry and 
WAU. f > «6 

These causes are not only the reason of the dry warm 
“ Föhn” winds in Switzerland, and the very remarkable 
circumstance that it is under*winds from the snow- 
covered mountains that the snow disappears in Swedish 
Lappland, but they play also an important part in the 
climatic conditions of the whole globe. They are, for 
example, the cause of the difference in climate and flora 
of the two sides of the Andes, of the east and west coasts 
of Tierga del Fuega, and the eastern and western parts of 
Australia. Qhey are the chief cause of the deserts which 
cover the interiors of Asia, Australia, the northern portion 
of Africa, and certain parts of America, while in Sweden they 
produce the constant western winds, and the consequent 
prolonged drought which invariably occurs in spring time 
in the central part of the country. The same laws of 
the temperature and moisture of the air must also pre- 
vail in Greenland. Here too the ocean winds must be 
moist, and this moisture is usually deposited in the form 
of snow on the mountains along the coast, whereas all 
those reaching the interior, whether from east, west, 
north, or softth, must—if the orographical construction 
of the country is not entirely different from thgt of others 
on the globe—be dry and comparatively warm. And in 
consequence of this circumstance, the snow-falls in the 
interior of Greenland cannot be sufficient for maintaining 
a “ perpetual” inland ice. 

It cannot, however, be asserted that the country should 
here form a deserted, tPeeless tundra; one encounters 
in Stheria forests with giant trees under climatic conditions 
far more severe than these we may assume are to be 
found in the interior of Greenland. That the country 
should prove true to its name has besides been asserted 
by the celebrated botanist Hooker, from his studies of the 
flora of Greenland, and even the natives on the west 





If ACB indicates a mountain, and a wind so dry that 
no deposit of moisture takes plage on the top passes from 
AC to Ð, the air will certainly be chilled in passing C, in 
consequence of the lower barometric pressure and con- 
sequent expansion of the air ; But the same cause which 
produces the lowering of temperaturé when the wind 
ascends has also the eff@ct of*liberating its heat, and the 
air will become warmer*as it descends from C to Æ. The 
compression and rise of temperature are in the latter 
case precisely analogous to the expansion and fall of 
temperature in the former, and the dry air, in passing 


C 
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coast themselves have a suspicion that such is the case, 
from the large herds of reindeer which from timæto time 
are seen to migrate across the inland ice to the west coast. 

It is most probable that the interior, if free frorg ice, 
is like a North European high plateau, with a, fora far 
more copious than that of the coast. 

But this I maintain, that whether the interior of 
Greenland is richly covertd with forests,eas the land 


round the frigid pole of Siberia, or is a tretless, ice-free. ° 


tundra, or even a desert of perpetual ice, the solfttion of 
the problem of its real nature is so impofant, &8geof 
such consequence to science, that there sauti hardly, 
at the present momept, be conceived an object, more 
worthy of an Arctic expedition than eto ascertain 
the true conditions of the interior of tl#is particular 
country. e ° 

eBesides the object of penetrating to the interior of 
Greenland, the expedition will have several others nf? 
view, of which I may mention the principal :— 


To Fix the Limit of the Drift-ice between Iceland and 
Cape Farewell, and to take Soundings and Dredgings 
in the Adjacgut Seas 


This part of the Atlantic has hardly ever been subjected 
to any other kind of examination than ethat made o 
laymg the first cables. Æ knowledge of the same is, 
however, of great impaqstance, both for completing the 
missing link in the hydfographac cham@of the Ocean 
dividing Wurope and Aferica, and for the discovery of 
the causes of the change in the ice-conditions in the 
seas of the east coast which seem to have taken place 
since Greenland was first digcovered@s Without much 
waste of time the expedition may be occupied with these re- 
searches during the voyage from Iceland to the Greenland 
promontory, which will take place in a season when fine 
weather may be presumed to reign here, while they may, 
although with less probability of being favoured by this 
condition, be effected during the return journey. 


The Collection of Fresh Specimens of the Flora of the Ice 
aud Snow e 


Professor Wittrock is at present®engaged in publishing 
a very interesting and important work on the microscopic 
flora, with several varieties, whose home is in the snow 
and ice-fields of the Alps and the Polar regions, for 
which materials have been brought home from the latter 
by the Swedish Arctic expeditions. My expedition 
will, during the coming visit to Greenland, be in a position 


to gather further materialsefor researches, which have e» 


already revealed to us the startling fact, tha®tven snow 
and ice can form the bed for a flora regular in develepment, 
and of mafty varieties. @ 
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New Systematic Researches of the Strata which in Green- 
land contain Fossil Plants 


From the previous Swedish Arctic expeditions, and 
through the publications in the Journal of the Swedish 
Academy of Sciences of articles by Prof. Oswald Heer, of 
Zurich, we know that students of *science have received 
during the last twenty ye@rs frm the sandstones and 
slates of North Europe an additiénal abundant material 
fof determining the pre-historic climatic conditions of the 
earth ; as wellas a knowledge of the certainly variable, but 
even in the last geological era copious, flora which 
during these ages existed in the present ice-covered 
regions of thè pole. It is well known, that valuable 
materials for the stugy of this phenomenon has been 
collected in Greenland by English, Danish, and Swedish 
explorers ; but hitherto gwhat has been brought home 
has been gathered under very difficult conditions, and 
generally by men who håve not been students of the 
science in question, viz., palzontology. I hope to attach 

my coming expedition one of the most celebrated 
Students pf this science, and if this be the case, the 
expedition will undoubtedly bring home novel and cir- 
cumstantial details relating to this important chapter 
of the story of the earth. This task is so much easier 
to accomplish as the richest fields for the discovery 
of such fossil objects are situated just where it is my 
Intention ¿to invade thg inland ice. During the period I 
shall be absent wandering on the ice, the other members 
will be occupied in this pursuit. 


The Collection of New Data Connected with the Fall of 
s Cosmic Dust 3 


Peis clearfy demonstrated by the discovery of cobalt 
containing iw## particles in fresh snow in Europe, and the 
carlonedust, also containing cobaltgiron, which is found on 
the ice-fieldsenorth of Spitzbergen, as well as by the 
appearance Gf metallic iron in “krykonit,’’ a remark- 
able dust which I brought home from the Greenland ice, 
that the fall of a small quantity of cosmic dust always 
fakes place, regularly or periodically, most probably in 
every part of the globe. But that there is a greater 
variation in the nature of this .falf than is generally 
assumed, is clearly indicated by the discoveries which 
were made in the Vega expedition, viz., of tiny yellow 
crystals in the snow on an ice-plateau near the Taimur 
peninsula,, This certainly necessitates fresh researches 
into this phenemenon, in ordgr to settle questions of 
great moment to geology agd cosmology. It is wery 
difficult to igvestigate this featuy: of cosmology, ingcon- 
sequence of tæ smalle quantifies of dust which falls, 
and when it takes place in %closely poptflated dis- 
tricts, covered by dwellings and factories, and where 
the ground is perhaps only clad in snow during a short 
period of the seasgm The Polar countries, on the other 
hand, are particularly suited for researches of this kind, 
both in consequence of the purity of the air and the 
absence of terrestrial dust, and by the ease with which 
the dark dust-particles are noticed on pure snow. The 
coming expedition will? while steaming along the ice- 
belts between Iceland and Greenland, and during my 
wanderings on the ice, be able to direct a great deal of 
attention to these captivating problems. 

Should the conditions of the ice in Baffin’s Bay be 
favourable, and the vefsel, when in the vicinity of Disco 
Island, have sufficient coals for a Journey northwards, or 
should it be possible to obtain a sufficient supply from 
the beds found in these parts, it would be highly 
desirable that the members remaining on board whilst 
I am away on the inland ice make an excursion along 
the west coast as far as Cape York. l 

There are, according to statements made to the Arctic 
explorers "45s and Sabine, lying here on a mountain, 
Saviliky Z2., the iron mountain, lat.. 76° 10%, a couple 
of larga round, solitary iron blocks, from which the 
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natives obtain the little supply of “ron which they r@ 
quire for hunting igaplements and domestic utendgils. 
The metallic constituents of these blocks are, a®cording 
to an analysis made of one of these utensils brought 
home, iron and a small percentage of nicfel, and, to judge 
from the descriptions by the Eskimo, these blocks are of 
the same nature as those which I discovered ie 1870 at 
Ovifak, on Disco Island. It is very strange that the 
remarkable descriptions by Ross eand Sabine should not 
have been the object of investigation bythe ma@hy Arctic 
explorers who have passed this spot. An opportunity 
is now at hand to ascertain the much-dispftef nature 
and origin of these iron blocks, while a+ few days’ 
sojourn on this part of the coast, which is so little own, 
ought to be of considerable scientyfic value, especially as 
the geological features Wese are similar to ethose on 
Disco Island,—strata bearing fossil"plants. e @ 

This expedition willpa has been ¿Dg case with previous 
Swedish Arctic expeditions, b cgompanied by a specially 
selected scientific staff, whoseWetabers will individually 
contribute to make the expedition worthy of earlier achieve- 
ments, and who will lose n® opportunity of add&pg to our 
knowledge of the Polar regions. They tvill attegnpt to solve 
some of the many problems which await ifvestigatién in 
the far north. It is, however, impossible to detail at 
length the researches which may be undertaken, as these 
must depend on the nature of*the pecial studies to 
which the members have devoted their time® è 

There is, however, one mre object of research éo be 
mentioned, which should not be lost sight of by any 
expeditions to Greenland, viz., to attempt*to solve 
the question: Where were the former Norse colonies, 
Eriksfjord, Brattelid, Garda Cathetirel, Hesjolfsnzs, 
and others situated? This question has already been 
answered by the most eminent students of the early history 
of Greenland, who mafntain that the arcient Osterbygd 
lies west of the southern part ofghe island, between Cape 
Farewell and lat. 61°, and the Vesterbygd,ea little north 
of the west coast. But it appears to me that, if the 
Icelandic Sagas are exayiined carefully, and without any 
preconceived opinion, it will become apparet that 
former investigators of this problem have been led 
astray, and that the trfe Eriksfjord, with its cathedral 
and numerous parishes, has never been found, but must 
be sought for on the inaccessible east coast north of 
Cape Farewell. e 

With the experience I have of the conditions of the ice 
in other parts of the Polar seas, I believe that this coast 
may be reached, without much difficulty, by sailing in the 
autumn from the south in the ice-free chanel, which I 
have every reason to believe forms along this® coast. 
This Journey will, however, not be begun until the com- 
mencement of September, and this circumstance will 
exactly fall in with the plan in view, viz., on returning 
from the inland ice to attempt this voyage of discovery. 

With the premises I have here detailed before me, I 
now have to suggest the following plan for the journey of - 
the expedition :— 

The expedition should leave Sweden near the end of May 
in a suitable, but not too large, steamer built of Swedish 
iron and constructed with water-tight compaftments. And 
although the journey is intended for the summer months 
only, it should be provisioned for one year, and be providgd 
with the necessary winter outfit, with the scientific 
instruments desirable, and accoutrements which would 
be of service for the journey on the inland ice. The 
steamer should be navigated by a man accustomed to 
sailing in the Arctic seas, whil8t there ought also t® be 
on board as ice-master a skipper who has hunted in the 
Arctic. The scientific staff shoudd, besides the commander, 
consist of four persons, the doctor included. 

From Sweden the steamer should steam to aeport in 
Scotland, where more coals are to be taken on board, and 
the journey continued to Reikiavik in Iceland. There a 
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‘sfay will be mafe for asfew days, when the edge of the 
éce inethe west willebe made for; which will be followed 
southwards, but no attempt showd then be made to 
penetrate the pack. Only in case there should be found 
an open lead, which is not expected, this will be entered. 
The probability gf this is, however, very small. After 
having passgd Cape Farewell, the vessel will call at Ivigtuk, 
where again it will be coaled from the depots which have 
been laid up here for the use of the steamer. The course 
will then be shaped fpr “the west coast of Greenland, 
probablycallingat Eged&saninde, to the Auleitsivik F jord, 
from the bottom o which the ice-journey will be 
commenced. Š 

This latter will occupy, it is estimated, thirty to forty 
days, and should be finished thus by the middle of August 
next. °During this tinge the vessel will steam through the 
Waigatt to Omenak, wheregtae many deposits of fossil 
plantsewill be visite® If the ice and coals should permit, 
the vessel Vl steam northwardseié possible as far as Cape 
York, whereby an €x€ellent opportunity will be offered for 
gę&ological, mineralogi otanical, and zoological studies. 
In the middle of August the vessel will again be due in the 
a Le Fjord, anf takig® the members of the ice- 
expedition, on board, will steam south to Ivigtuk, where 
a few days’ sfay will be made for coaling, etc. From here 
the vessel will steam round’Cape Farewell, along the east 
coast in the open channel, which I expect to find there at 
that season ; andeny intention is then, with due reference to 
the old geographical descriptions of the Icelandic Sagas, 
carefully to search the fjords which may be accessible. 

At the end of September the return journey will be com- 
menced gutside the belt of pack-ice to Reikiavik and home. 

i The distances the vessel will cover are, in round figures, 

these :— . °’ 


al 
e ° Miles. 
GOTHENBURG .œ to THYRSO 500 
THURSO... *... » REIKIAVIK 700 





REIKIAVIK ... ...®), IVIGTUK ..» 870 
IVIGTUK® ... .... |, AULEITSIVIK FJORD 540 
AULEITSIVIK FJORD ,, OMENAK 330 
OMENAK vee eee gy O CAPE YORK ... 400 
A. E. NORDENSKIÖLD 
Ce, ae eee, aa a ca a 
NOTES 


THE Fifty-third Annual Meeting of the British Association 
will commence on Wednesday, September 19, 1883, at South- 
port. The President Elect is Arthur Cayley, LL.D., F.R.S., 
Sadlerign Professor of Mathematics in the University of Cam- 
brilge. ThæVice-Pre-idents Elect are the Right Io». the Earl 
of Derby, the Right Hon, the Earl of Crawford and Balcarres, 
the Right Hon, the Earl of Lathom, Prof. J. G. Greenwood, 
LL.D., Prof. H. E. Roscoe, LL.D., F.R.S. The General 
Treasurer is Prof. A, W. Williamson, Ph. D., F.R.S., University 
Colleze, London. The General Secretaries are Capt. Douglas 
Galton, C.B., F.R.S., and A. G. Vernon Harcourt, F.R.S, 
The Secretary is Prof. T. G. Bonney, F.R.S. The Local 
Secretaries are J. H. Ellis, D-. Vernon, T. W, Willis ; and the 
Locł! Treasurer the Mayor of Southport. The Sections are the 
following :—A’.—Mathematical and Physical Science.—Presi- 
dent: Prof. Henrici, F.R.S. Vice-Presidents : Prof. Balfour 
Stewart, M.A., LL.D., F.R.S., F.R.A.S, ; Prof. Stokes, M. A., 
D.C. L., LL.D., Sec.R.S. Secretaries: W., M. Hicks, M.A. ; 
Prof. O. J. Lodge, D.Se. ; D. McAlister, M.A., M.B., D.Sc, 
(Recorder) ; Prof. Rowe, M.A., B.Sc. B.—Chemical Science. 
—Feesident : J. H. Gladstote, Ph. D., F.R.S. Vice-Presidents : 
Hugo Müller, Ph.D., F.R.S., For. Sec. C.S. ; Prof. T. E. 
Thorpe, Ph.D., F.R.S., F.@.S. Secretaries: Prof. P, Phillips 
Bedson, D.Sc., F.C.S. (Recorder); H. B. Dixon, M.A., 
F.C.S.-? H. Foster Morley, M.A., B.Sc., F.C.S. C.—Geology. 
—President: Prof. W. C. Williamson, F.R.S. Vice-Presi- 
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deats : Prof. W, Boyd Dawkins, M.A., F.R.S., F.S.A., F.G.8.; ¢ 


J. W. Hulke, F.R.S., Pres.G.S. Secretaries: R. Betley, 
F.G.S.; C. E. de Rance, F.G.9%; W. Topley, F.G.S. (Re- 
corder); W. Whitaker, B.A., F.G.S. D.—Biolozy.—Presi- 
dent: Prof. E. Ray Lankester, F.R.S. Vice-Presidents : Prof. 
Ga ngee, M.D., F.R.S. ; W. Pengelly, FÆR.S , F.G.S. ; Prof. 
Schäfer, F.R.S. ; W. T.eThisalton Dyer, M. A., B.Sc., F.R.S., 
F.L.S. Secreta ies: Ge J. Haslam, M.D. ; W. Heape; Prof. 
A. M. Marshall, M.A., M.D., D.Sc; Howard Saunder-, 
F.L.S., F.Z.S. (Recorder); G. A. Woods. Department of 
Anthropology : W. Pengelly, F.R.S., F.G.S. (V ice- President), 
will preside. Secretaries: G. W. Bloxam M.A., F.L.S. 0 
(Recorder); Walter Hurst. E.—Geography.—President : Lieut. - 
Col. H. H. Godwin-Austen, F.R.S., ¥.G.S., F.ReG.S. Vice- 
Presidents: Sir Rawson W. Rawson, K.C.M.G., C.B., 
F.R.G.S. ; The Rev. Canon Triftram, M.A., LEDE RS, 
F.L.S. Secretaries: John Coley F.R.A.S., F.R.G.S. > E.G. 
Ravenstein, F.R.G.S.; E.C. Rye, F.Z.S. (Recorder). F.—- 
Economic Science and Statistics.—President: R., H. Infftis 
Palgrave, F.R.S., F.S.S. Vice-Presidents : Prof. R. Adamson, 
M.A., LL.D., ; J. Heywood, F.R.S., F.G.S., F.S.4., F'S.S, 
Secretaries: Prof. H. S. Foxwell, M.A., F.S.S. ; J. N. Keynes, 
M.A., B.Sc. ; Constantine Molloy (¢ecorder). G.—*techanical 


Science.—President : James Brunlees, F.R.S.E., F.G.S., Pres. e 


LC.E, Vice-Presidents: W. H. Barlow, F.R.S., M.LCG.E. ; 
Prof. Osborne Reynolds, M.A., FRS. Secretafies: A. T. 
Atchison, M.A., C.E. ; Edward Rigg, M.A. ; H. T. Wood, 
B.A. (Recorder). The firs® general meetingewill be held on 


Wednesday, September ro, at 8 p.m., when Sir'C. W, Siemeny, ° 


D.C.L., LL.D., F.R.S., F.C.S., M.LC.E.,, will Sesien the 
Chair, and Prof. Cayley, M.A., LL.D., F.RS., V.P.RAS., 
President Elect, will assume the Presidency? “und deliver an 
address. On Thursday €vening, September 20, at 8 p? m., there 
will be a soirée; on Friday evening, September 31, at 8.30 p.m., 
a Discourse on Recent Researches on the Distance of the Sun, 
dy Prof. R. S. Ball, LL.D., F.R.S., Astronomer Royal fcr 
Ireland; on Monday evening, September 24, at 8.30 p.m.,®a 


Discourse on Galvani and Animal Electricity, by Prof. J. G. à 


McKendgick, M. D., LLD., F.R.S.E., Professor of Phy-iology 


in the University of Glasgow, and in the Royal Institution of¢ 


Great Britain ; on Tuesday evening, September 25, at 8 p.m., a 
soirée ; on Wefinesiay, September 26, the concluding general 


meeting will be held*at 2.30 p.m, ‘“ 


ef HE number of membersag the British Association who have 
anngunced their intention@f being present at theeproposed meet- 
ing at Montreal in 1884, continues te increa®æ and now exceeds 
410, It is stated that Lord Rayleigh has accepted the presidency 
for the Canadian meeting, e 


ProF. HUXLEY has been electgd a Eageiyn Member of the 
U.S. National Academy. 


FROM a list of seven names pro sosed by the Incorporated 
Societies throuzh ut the colony, the following gentlemen have 
been elected honorary members of the New Zealand Institute :-— 
Sir William Thomson, F.R.S., Professor of Natural Philosophy, 
Univer:ity of Glasgow; Dr. W. B. Carpenter, F.R.S., C.B., of 
London; ani Mr, R. L. J. Ellery, F.R.S., Government Astro- 
nomer at Melbourne, i 

PROF. TYNDALL has resigned his “position as Scientific Ad- 
viser to the Board of Trade and the Lighthouse Boards. 


WE are glad to see the ample recognition of mu ic during the 
present week by the conferring of knighthood on Messrs. Suli- 
van, Grove, and Macfarren in connection ‘vith the New College 
of Music. Let us hope that the science of music as well as the 


art will receive due cultivation*in the new institytjon ; with Sir ° 


George Grove’s well-known wide sympathies, however, this may 
be taken far granted. . 
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Tue first eclipse news comes from Lima, under date May 7 ; 
the sky was overcast on the 6th, preventing any observation of 
the eclipse. It is to be hopeå the conditions were more favour- 
able on the other side of the Pacific. 


THE proposal to open museums and galleries on Sundays was, 
we regret to say, lost in favour of Lord Shaftesbury’s compro- 
mise to keep them open in the evenings on two or three nights a 
week, which does not in the least meet the case of the working 
classes, 


M. RICHI, Professor in the Paris School of Medicine, was 


*nominated Membgr of the Academy of Sciences on Monday, to 


fill the place vacated by the death of M. Sedillot. Another 
election will $oon take pl&ce in the same section of medicine and 


surgery. 


Mr. A. H. KEANE proposes, as soon as he obtains a sufficient 
number of subscribers, to begin the publication of ‘‘ A Classifi- 
cafon of the Races of Mankind,” copious materials for which 
have now beencollected. It will form two large octavo volumes 
of about six hundred pages each. The publication will probably 
extend, over two years, and at least five hundred names will be 
required & justify the undertaking, although subscribers to the 


efirst need not be committed to purchase the second part also. 


Subscriftions will be received by Mr. Edward Stanford, 55, 
Charing Créss, or by Mr. Keane, at University College, London. 
With regard to the scope and contents of the work, it may be 
briefly stated that its aim will be®to place in the hands of the 
gfhnological stent a comprehensive treatise on the races of 
mankind Rarmonising with the present state of anthropological 
inqufry. In the general introduction such broad questions will 
be dealt with a@the evolution of man, the antiquity and specific 
unity*of*the species, the present varéeties of mankind, the 
: ° 
physical and mqrai criteria of race, the fundamental human types, 
their evolution and dispersion, the peopling qf the contments, 
the origin of articulate speech, the morphological orders and 
families of speech, the problem of specific linguistic diversity 
within the same ethnical group. The great physical divisions 
of the human family wil] then be dealt,with szriatim, gnd here 


ethe same arrangement will be adhered to as that observed in Mr. 


Keane’s ethnological appendices to the Stanford Geographical 
Series. Each of the main sections of mankirftl will thus be 
treated in three separate parts. In the first the salient physical 
arm] moral characteristics of the tye will be discussed. The 
second will be occupied with the s¢veral main branches of each, 
and here the propgrgwork of classifieation will be carried out in 
detail. Lastly, the third part will eonsist of an a@phabetical 
index, comprising, as far as Mr. Keane has been able to collect 
them, all the known races, tribes, and languages of each main 
division, briefly desmebed, snd with copious references to 


authorities. ‘The price of the work will be 16s, per volume to 


subscribers. 


THE Dutch Polar ship Wilem Barents started again on Saturday 
from Amsterdam, under the command of Capt. Dalen, forthe Arctic 
regions, to try to discover the Dutch expedition in the Varna. 
Mr. Leigh Smith was present, as well as Mr. Clements Markham, 
to wish the Willem Berenis “God speed,” Sir Allen Young 
went over to express his West wishes to the crew of the Dutch 
ship. Mr. Leigh Smith presented to Capt. Dalen two magni- 
ficent silver cups, bearing as an inscription the following words, 
taken from his journal: ‘‘ August 3d, 1882; Matotchkin Skarr, 
Nova Zembla, 10.0 am. A sail! <A sail! The Willem 
Barents” 


THE Danish expedition to Greenland left Copenhagen on 
Wednesday hlt week. Its purpose is to explore the east coast 
of Greentand ; and it will probably be away for two years. 

Cay e 


THE Sanitary Institute of Great Britai held its annul’ 
Meeting at 9, Conduit Street, on Mondag, Prof, de Chaumonte 
M.D., F.R.S., in the hair. A report was presented by the 
Council on the progress of the Institute and on the wofk at the 
Congress and Exhibition held by the Institute at Newcastle last 
autumn, The Chairman gave an address,*and the officers for 
the ensuing year were elected, the President being®the Duke of 
Northumberland, and the trustees Sir John Lubbo&, Bart., 
Mr. Thomas Salt, M.P., and Dr, B. W. Richardson, 


d 
THE Prince of Wales opened thé Indjan Ifstiinte # Oxford 


last week. bes 
a a 


Two divisions of the pupils of Sainte “Barbe left Paris on 
May 4, one for London, and the other for Germany, whgre they 
are to stay for three months under theecare of their professors, 
for the purpose of obtaining pratical knowledge of tife English 

p i 


and German languages. pè 


ee ° é 
REAR-ADMIRAL Moucuez is legvige Paris within a few days. 
for Algiers, where he will establish @ observatory at’ Coubaw. 
This site is deemed excellent for obserytions. 
6 


WE have received the announcement *%f an géronautical 
exhibition, to be held from June 5,to 15 at the Trocadero, Paris. 


THE Whit Monday excursion of the Geologists’ Association 
will be to Hunstanton ; and on May 26 to Ealing and Perivale. 


THE well-known explorer of@the fauna and depths of Lake 
Baikal, Dr. Godlevsky, who ise;ow in Kamchatka, writes to 
the East Siberian Geographical Society, from Petropavlovsk, that 
last summer he transported on board of a steamer of the company 
Hutchinson, Kool, and Co., fifteen reindeer, of which eleven 
were males and four females, to Behring’s Island. The reindeer 
were brought to Petropavlovsk fromethe “wese coast of Kam- 
chatka in a flock of 180, afid the journey took,no less than two 
and a half months, as it was made acgoss the mountains in order 
to avoid the mosquitos of the valleys. On board the steamer 
the reindeer were fed with stems and leaves of birch, as also 
with fresh grass kept in casks with water. Afterwards they also 
ate hay, and even bread, contrary to the affirmations” of the 
Lamuts, who said that reindeer never eat grass that has been 
gathered by man. The steamer-journey was made in two 
days, and the reindeer arrived in good health. 


"WHEN leaving Yakutsk fer the mouth of the Lena, M. 
Yurgens distributed a number of thermometers to different 
persons. The /avestia of the East Siberian branch of the 
Russian Geographical Society now publish the meteorological 
observations made at Markha, in the province %f Yakutsk, 
district of Viluisk, during the four months of August to November 
last, by an exile, M, Pavloff. The rapidity with which the cold 
weather sets in in those latitudes is very interesting. In August 
the thermometer rose at 1 p.m. as high as 31° Cels. (on 
August 1), and reached 14° to 20° during the sgcond half of the 
month, The first frosts were experienced (at 7 a.m.) in Sep- 
tember, and already in the first days of October the thermometer 
sunk (at 7 a.m.) as low as — 11° to — 20°; and as low as — 30° 
to — 35°, and even — 39°, during the second half af October. In 
November it never rose above — 32°, and usually stood at seven 
o'clock in the*morning between — 39° to — 50°; even at I p.m. 
it did not rise, during the whole of the month, aboye — 31°, and 
usually stood between -33° to — 42°, occasionally sinking to 
—48° and -50° Cels, The underground thermometer, placed at 
1's feet below the surface, decreased with a remarkable regu 
larity, from 6°°8, on August 1, fo o° on September 1% to 
17, to —2° on October 17, to — 6° on November 1, and to —17° 
on November 30. . : 


A CORRESPONDENT points out that at the conclusiqn of the’ 
address by Prof. Du Bois Reymond on ‘‘ Darwin and Copernicus” 
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*“yaTorE, vol. xxvii. p. 558), it is stated that ‘‘Charles Darwin REPEATED shocks of earthquake were observed in various 
lies burged in Westminster Abbey amofg his peers, Newton and | places in the Spanish province of Valencia on April 14 and 16. 
Faraday,” whereas Faraday lies buried in the wiconsecrated | Some were of 2 to 3 seconds’ duration. 

ground at Highgate, and not in Westminster Abbey. x A l 

LITERARY piracy woyld appear to be on€ of the institutiens of 


ACCORDING to information received from the United States, 
some woftderfal telephonic feats are being performed by the new 
Hopkins arrangement. It seems that two operators—one at 
New Yozk and the othe? at Chicago, 1100 miles apart—had no 
difficulty, not‘only in ta#king to each other, but in listening to 
music, and éulfilling other tests. Even the noise produced by 
changing the diaphrfgm at New York was distinctly heard at 
Chicago. 


THE Institute of Agri@lture at South Kensington completed 
the wagk ofits first sewion on Monday, the 7th inst. The Earl 
of Aberdeet Chairman of the Coungil, presided, and distributed 
Certificates of Merit fo 102 students. Notice was given of 
Jaggely increased sport, for study during the next session, 
which commences on Ocfober I. 


THE Nitional Eisteddfod of Wales is not without an apprecia- 
tion-for science ; in its list of prizes three are offered in natural 
history, one of 1o/. 10s., open*to all comers, being for the best 
model of a skeleton of Plesiosaurus, Length of model not to be 
less than 4 feet, e@ch bofle to be separately modelled and re- 
movable except those of the oranium and phalanges. Com- 
petiters may obtain informationand aid on application to Prof, 
Sollas, University College, Bristol. 


THE statue of Leibnitz, intended for Leipzig, has recently been 
cast by Herr LenaofNuremberg, after the model of Prof. Hähnel, 
and the casting was,a complete success. Herr von Miller of 
Munich has received an order for a eqlossal statue of Columbus, 
destined for the cty of Cincinnati. 


WE hear ofea curious incident occurring on Siemens’ electric 
railway at Portrush. Owing to the fact that as yet only 
part of the line is furnished with glectric conductors, a steam- 
engine‘is still used as well as the electric locomotive. A few 
days ago the steam-engine while drgwing its load along the line 
came to a stand through the accident of bursting a boiler-tube. 
News of the disaster having been sent to the terminus, the 
stationary dynamo-electric machine which supplies the current 
was set into action and the electrie locomotive despatched to the 
rescue. It returned an hour later bringing the disabled steam- 
engine behind it, 

M. FoussprREAv has lately measured the electric resistance 
of glass by charging a condenser fron a known battery through 
a given thickness of the glass, and observing the time required 
to raise the potential of the „condenser to a given degree. 
Bohemian glass was found to be from 5 to 20 times as good a 
conductor as ordinary glass, whilst flint glass was from I000 to 
1500 times as good an isolator. M. Foussereau found also that 
annealing the glass increased its resistance in some cases eleven- 
fold. 


AT a specia} general meeting of the Entomological Society of 
London, held on May 2, Prof. J, O. Westwood, M.A., F.L5., 
was elected titular life-president of the Society bf acclamation, 
the occasion being the fiftieth anniversary of the meeting at 
which steps were taken to establish the Society. 


Our readers will remember the accounts given last autumn of 
the glectric launch which wag successfully tried upon the Thames 
last Autumn. This little craft has been running at intervals all 
the winter and is still in good trim. We learn tbat the Electrical 
Power Storage Company have three other electric boats on 
hand; ome of them for the British Government. 


A STRONG earthquake shock, with an undulating motion, was 
felt on the morning of the 8th, at Biancavilla, Sicily. 


the West to which young Japan has takenrather kindly. According 
to the Yagan Gazette, the practice of pirating patents, stamp’, 
and labels, in order to palm off spurious imitations for*the 
genuine article, has been carried on for years, and the evil is ex- 
tending in every direction, Recently a native company called 
the “Tokio Bookselling Company” was established in thee 
capital, and its chief business appears to be the pirating of 
English and American schoolbooks, *Todhunter’s well known 
Elementary Algebra, Euclid, and other mathematical books 
have already been reproduced, &s well as several American 
books, Mill’s ‘* Liberty,” and osher volumes, These are pub- 
lished as much like the originals in size, covers, &c., as possible. 
The Company affixes its imprint to the titlepages, but offers Ro 
explanation as to the publication in Japan, and indegd they pave 
no hesitation in reprinting (probably through ignorance) the 
foreign publishers’ notices, such as ‘‘ Entered according to the 
Act of Congress in the year, &c., &c.” An examination of the 


reprint of Todhunter’s Algebra shows letters upside down, e 


wrong fount letters, letters misplaced, and words improperly 
spelt, testifying to the slovenly way“%n which the “books have 
been printed. There is said to be scarcely a page in the book 
which does not contain one & more errors in orthography, and 


the mathematical formule, which always require such care at thg ° 


printers’ hands, must be in a bad state when ordinary ords are 
so neglected. The direct damage to foreign authors, paterftees, 
and manufacturers by these petty thefts cann8be very great ; 
the real injury is to thes Japanese people themselves.*° Among 
well-known English labels, that of Bass and Co. has for many 
years baen the subject of innumerable depredations. The striking 
ed diamofd on white ground lends itself easily to imitation, 
while to people who cannot read English letters at all, ay 


strange marks below the diamond are sufficient to represent the . 


names ofthe eminent brgwers. Large quantities of some decoc- 


tion brewed in Tokio are thus passed off in the interior as Burton e 


ale. A patent law is wanted in Japan, not so much for the pro- 
tection of foreign inventors (the Japanese Government is far to» 
advanced to think of such a minor consideration as this) as for 
the protection of the pockets and stomach? of the Japanese 
thémselves, y 
a m i o 

WE are pleased to obsegve that the Ajai magazine 
of Yokohama has commenced its third year with a more at- 
bitious fight. The size is considerably enlarged, as is diso the 
number of subjects treated and the staff writers. The theo- 
logical discussions appear to be wholly eliminated, to the increa e 
of the general interest of the journal. The first two number> 
of the new issue are now before us, and exhibit no lack of menta I 
power, The literary treatment of the varied subjects discussed 
is in most cases excellent. The most powerful recruit appear; 
to be Capt. Brinkley, R.A., who writes a serial tale with 
Japanese characters and scenes, as well as a serial history of 
Japanese keramics, which deserves more a@tention in this country 
than it is likely to get. Higher education in Japan is elaborately 
treated by Dr. Groth, while Capt. Blakiston, probably the best 
authority on the ornithology of Japan, writes on that subject. 
Mr. A. H. Cole is responsible for a popular paper on the Dar- 
winian theory, and Prof. Summers describes some ancient caves 
near Osaka. These are but a few of the papers in the firs: 
numbers of the new magazine, the editor of which appear. 
determined at least to deserve stecess We may, gewever, draw 
his attention to one defect, surely a very grave one in a scholarly 
publicationesuch as this, viz. the notices of current giterature, 
which so far have been quite unequal to the other departments. 
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THE additions to the Zoolggical Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mrs. Florence A. Hill; a Common 
Rhea (Rhea america) from Uruguay, presented by Mr. F. R. S. 
Balfotr ; a Common Kestrel {(Tinnuncudus alaudartus), British, 
presented by Mr. A. Lidbury ; # Woot Owl (Syrnium aluco), 
British, presented by Mrs. W. Duncan; two Horned Lizards 
(Ph? ynosoma cornutum) from Texas, presented by Mr. John G. 
Witte; two Marbled Newts (Triton marmorata) from France, 
presented by Mr. G. H. King; two Viverrine Cats (Felis viver- 


*rvana), an Indian Otter (Zzfyva nair), an Indian Darter (/lotus 


melanogaster), a Hamilton’s Terrapin (Clemanys hamiltoni), three 
Indian Gazefles (Gazella®* bennetti) from India, deposited ; two 
Natterjack Toads (Bufo calamita), four Marbled Newts (Trion 
marmorata), four Short-nosed Sea Horses (Hippocampus anti- 
quorùm), from France, purchased ; a Black Wolf (Canis niger) 
from India, received in exchange; an Eland (Oreas canna 9), 
born in the Gardens. 
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. QUR ASTRONOMICAL COLUMN 


D'ARREST’S COMET.—Although M. Leveau’s elements of 
this comet for the approaching return to perihelion were com- 
municafed to the Academy of Sciences of Paris on January 
22, they were unaccompamied by predicted places, and it would 
appear that the ephemeris has had only a very limited circulation, 
being confined, if we are rightly informed, to those observers 
who. are in posséSsion of the larger instruments. Hence com- 


e paratively few persons may have become acquainted with the 


circumstafices under which this return of the comet to perihelion 
takes place, and it may not be without interest if we briefly 
examine the qmrfllitions as compared with those of former 
appegrances. 

Assuming as sual the intensity of tl comet’s light (1) to be 
represented bysthe reciprocal-of the product of the squares of 
the distances from the earth and sun, we find the feltowing 


values :— 
I. ° 
1851. Last observation at Berlin, Oct. 6... ... 0'590 
1858. Last observation at the Cape, Jan. 18... o°151 
1870. Last observation at Athens, Dec. 20 Ga I 54. 
1877. Last observation at Athens, Sept. Io ... 0°127 


The greatest distance from the earth at any of these dates was 
1793 on January 18, 1858. s 

M. Leveau’s elements for the approaching return apply to 
1883, June 12°0 MT. at Paris ; neglecting, of course, the small 
eftect of perturbation in the intervel, the perihelion passages is 
found to take glace 1884, January 13¢765 M.T. at Greenwich. 
The coordinate cengtants fay apparent equinox of 1883, May I, 
are :— ® ` e 


r. [9°99502] sin (v + 50 13°7). 

r. [9'99308] sin (v + 321 48'0). 

3 6631] sin (v + 280 38'1). 

Hence we have the following approximate positions and dis- 
tances of the comet, with the corresponding values of the 
theoretical intensity of light, taking dates near the time of new 
moon :— 


T 
y 


s=r. 


rzh. R.A. Decl. Distance from I 
G.M.T. hm. es arth. Sun. 
June 6... 13 9'6 ... +12 48 ... 2'037 ... 2°615 ... 0'035 
July 4... 13 137 a +10 12 ... 2°185 ... 2°415 ... 0°036 
Aug. 2... 13 37'0 ... + 5 42 ... 2°321 ... 2'204 ... 0'038 
Nov. 29 ... 17 586 2°. ~16 55 ... 2°281 ... 17427 ... 0'094. 
Dec. 29 ... 19 45'7 ... @18 8... 2'244 ... 1'338 ... O'III 


Whence-t will be seen that even when most favourably circum- 
stanced, towards the end of the year, the intensity of light will 
be less than the lowest value at which the comet has hitherto 
been observed, viz. 0'127. On November 29 the comet sets 
about 2h. 8m. after the sun. It was missed at the return in 
1864, and the chances of observation at its present visit are by 
no means encouraging, £ , 

Mr. Com®ən informs us that he has made a thorough search 
or the comet with his large reflector, but without success up to 
May 7. He remarks that the number of faint neLuge about its 
track is surprising. 
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The orbit of this comet almost intergécts that of tħe'`lost® 


comet of De Vico, 1844; in heliocentric longitude 339°°39, 
with the elements of 1851, the distance between the orBits was 
only 0'0055 or 507,000 miles. ' 


e 

TEMPEL’S COMET, 1873 II.—The correéted elements of this 
body by M. Schulhof, from observations at its las® appearance 
in 1878, indicate that, neglecting perturbations, it mayebe again 
in perihelion about November 20, ‘The positions calculated 
on this assumption show that the comg¢t will be very unfavour- 
ably placed for observation, and it may escapes cletectiam at this 
return. 





RULES AND REGULATIONS FOR 1HE PRE- 
VENTION OF FIRE RISKS ARISING FROM 
ELECTRIC LIGHTING g 


THESE rules and regulations are drawn up for refluction 

to a minimum, in h@ case of elgcizicelighigng, of those 
risks of fire which are inherent in every system of artificial illu- 
mination, and also for the guidance instruction of those wo 
have, or who contemplate having, electric lighting apparatus 
installed on their premises. œ . 


The difficulties that beset the electrical engineer N: chiefly ` 


internal and invisible, and they can only be effeetuflly guarded 
against by ‘‘testing,” or probingewith electric currents, They 
depend chiefly on leakage, undue resistance in the conductor, 
and bad joints, which lead to waste of energy and the dangerous 
production of heat. These defects can only Ife detected Ly mea- 
suring, by means of special apparatus, the currents that are 
either ordinarily or for the purpose of testing, passed though 
the circuit. Should wires becofhe perceptibly warmed by the 
ordinary current, it is an indication that they are too- small for 
the work they have to do, and that they should be replaced by 
larger wires. Bare or exposed conducto# ghould anys be 
within visual inspection and as far out of reach as possible, since 
the accidental falling on to, or the thogightfess placing of other 
conducting bodies upon sech conductas, would lead to ‘‘:hort 
circuiting,” and the consequent sudden generafion of heat due to 
an increased current in conductors nêt adapted to carry it with 
safety. ` 

The necessity cannot be too strongly urged for guarding 
against the presence of maisture and the use of ‘‘earth” as 
part of the circuit. Moisture leads to loss of current “nd to 
the destruction of the conductor by electrolytic corrosion, and 
the injudicious use of ‘ earth” as a part of the circuit tends to 
magnify every other source of difficulty and danger. 

The chief dangers of every new application of electricity arise 
from ignorance and inexperienge on the part of those who supply 
and fit up the requisite plant. 

The greatest element of safety is therefore the employment of 
skilled and experienced electricians to supervise the work. 

I, THE DYNAMO MACHINE o j 

1. The dynamo machine should be fixed in a dry place? 

2. It should not be exposed to dust or flyings. 

3. It should ke kept perfectly clean and’ its bearings well 
oiled. . ; 

4. The insulation of its coils and conductors should he practi- 
cally perfect. ý 

5. All conductors in the dynamo room shouldbe firmly sup- 
ported, well insulated, conveniently arranged for inspection, and 
marked or numbered. 


II, THE WIRES e 


6, Every switch or commutator used for turniifg the. current 
on or off shoyjd be constructed so that when it is moved and left . 


it cannot permit of a permanent arc or of heating. ee 

7. Every part of the circuit should be so determined, that the 
gauge of wire to be used is properly proportioned to the currents 
it will have to carry, and all junctions with a smaller conductor 
should be fitted with a suitable safety fuse or protector, so that 


t Recommended by the Council of the®Society of Telegraph Engtmeers 
and of Electricians in accordance with the Report of the Committe ap- 
pointed by them on May 11, 1882, to consider the subject. Members of the 
Committee: —Prcf. W, G. Adams, F.R. $, Sir Charles T. Bright, T. Russell 
Crampton, R. E. Crompton, W. Crookes, F.R.S., Warren De La Rue, 
D.C.L., E.R.S., Prof. C. Foster, F.R.S., Edward Graves, J: E. H. 
Gordon, Dr, J. Hopkinson, F.R.S., Prof. D. E. Hughes, F.R., W. H. 
Preece, F.R.S., Alexander Siemens, C, E. Spagnoletti, James N. Shool- 
bred, Augustus Stroh, Sir William Thomson, F.R.S., Lieut.-Col. C. E. 


| Webber, R.E. ` 


. 
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né portion of the conductor should evag be allowed to attain a 


temperfture exceeding 150° F. 

8. Under ordinary circumstances complete metallic circuits 
should be used ;*th¢ employment of gas or water pipes as con- 
ductors for the purpose of completing the circuit should not in 
any case be allowed. 

9. Bare wires passing over the tops of houses should never be 
less than seven feet clear of any part of the roof, and all wires 
crossing fhoroughfares sh8wld invariably be high enough to allow 
fire-escapes to pafs under thêm. 

10. Jf is most essential that joints should be electrically and 
mechanicalfy perfect and united by solder, 

11, The position of wires when underground should be clearly 
indicated, and they should be laid down so as to be easily in- 
spected and repaired. @ 

12. Alb wires used for indogepurposes should be efficiently 
insulated, gither by bèing covered throu shout with some insu- 
liting medifn, op if bare, by restiggpn insulated supports. 

13. When these wef pass through roofs, floors, walls, or parti- 
tions, or where they cros@jgee liable to touch metallic masses, like 
iron girders or pipes, they should be thoroughly protected by 
suitable @dditional coverinz; gnd where they are liable to 
abrasior@irom any cause, or to fhe depredations of rats or mice, 
they shoul@ be efficiently inca‘ed in some hard material. 

14. Where indoor wires age put out of sight, as beneath 
flooring, they should be thorouzhly protected from mechanical 
injury, and their position should be indicated. 

N.B.—The value of®frequently testing the apparatus and 
circuits cannSt be too strongly yrged. The escape of electricity 
cangiot be detected by the senge of smell, as can gas, but it can 
be detected by apparatus far more certain and delicate. Leakage 
not only means waste, but in the presence of moisture it means 
destruction of the conductor and its insulating coverinz, by 
electric action. | © 


III. LAMPS 


1g. Arc lanps shoul® always be guarded :by proper lanterns 
to prevent danger frorf falling incdhdescent pieces of carbon, 
and from ascending sparkg. Their globes should be protected 
with wire netting. 

16. The lanterns, ‘and all parts which are to be handled, 
should be insulated from the Gircuit. 


IV. DANGER TO PERSON 


17. Where bare wire out of dodts rests on insulating supports, 
it should be coated with insulating material, such as india- 
rubber tape or tube, for at least two feet on each side of the 
support. 

18, To secure persons from® danger inside buildings, it is 
essential so to arrange aid protect the conductors and fittings 
that no one can be exposed to the shocks of alternating currents 
of a mean electromotive force exceeding 100 volts, or to con- 
tinuous curwents of 200 volts, , 

19: If the difference of potential within any house exceeds 
200 volts, the house should be provided with a ‘‘ switch,” so 
arranged that the supply of electricity can be at once cut off. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—Dr. Humphry has formally resigned the Pro- 
fessorship of Anatomy, after hiving taught anatomy in the 
University for thirty-six years, at first as a-sistant to Prof, Clark, 
and since 1866 as Professor. 


The Electoral Board for the Pro- - 


fessorship consists of Professors Huxley, Aljen, Thompson, ' 


Flower, Paget, Newton, and Liveing, Dr. Michael Foster, and 
Mr, J. W. Clark. 

The Honorary Degree of LL.D. will be conferred in June 
upon Count Menabrea, formerly Italian Ambassador to England, 


Prof. Pasteur, Prof, Michaelis (Strasburg), Sir A. Grant, Bart., | and the length of atnosphere traversed are the same a. in the 


Twincipal of Edinburgh University, Sir John Lubbock, Bart., 
Sir J. A. G. Ouseley, Bart., Professor of Music at Oxford, Sir 
Richard Temple, Bart., | eae Walker, Surveyor-General 
of India, Mr. Matthey Arnold, Prof. W. W. Goodwin (Har- 
vard, U.S.), Mr. Reginald S. Poole (British Mu-eum), Prof, 
H. E. Roscoe (Owens College), and Mr. G, F. Watts, R.A. 

The Graces creating a Professorship of Surgery without sti- 
‘pend, and authorising the immediate app sintment of a Professor 
of Physiol gy, are to be voted on to-day (Thursday). 
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THE City and Guilds of London Institute has decided t> 
make a grant of 300/. a year for five years, for the purpose of 
supporting a Chair of Mechanical Engineering in connectio: 
with Firth College, Sheffield. 
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SOCIETIES AND ACADEMIE 
* LONDON 


Royal Society, March 15,.—‘‘ Atmospheric Absorpticy 
in the Infra-Rei of the Solar Spectrum.” By Capt. Abney, 
R.E., F.R.S., and Lieut.-Col. Festing, R.E. 

Any investigations on the subject of atmospheric absorpti >n 
are of such importance in the study of mefeorology, that ve 
have deemed it advi-able to present a preliminary notice of ce-- 
tain results obtained by us, without waiting to present a more 
detailed account which will be communicate! ata future date. 
From 1874, when one of us cOmmenced photographing tre 
spectrum in the above region, gill more than a year ago, the 
extremely various mannecs in which the absorption took place 
caused considerable perplexity as to their origin, and it was qgly 
after we had completed our paper on the absorption of certain 
liquids ' that a clue to the phenomena was appagently found. 
Since that time we have carefully watched the spectru n in rela 
tion to atmospheric moisture, and we think that more than a 
year’s observations in Londoa, when taken in conne@ion’with a 
month’s work at an altitude of 8500 feet on the Riffel, justify 
the conclusions we now lay before the Society. ° 

A study of the map of the infra-red region of the s lar spes- 
trum,” and more especially a new ant much more complete one, 
which is being prepared for presentation to the Royal Society 
by one of us, shows that the spectrum in thig part i» traverse 
by absorption lines of various intensities. Beides these linear 
absorptions, photographs taken on days of different gtmosphesic 
condition show banded absorptions superposed ever them. These 
latter are step by step absorptions increasinggin intensityeas they 
approach the limit of the spectrum at the le&Mrefrangible end. 
In the annexed diagram? Fig. 4 shows the general appearance 
of this regio1 up to A 10,090 on a fairly dry®day: the banded 
absoyption is small, taking place principally between A 9420 a `d 
A 9800 tea trad of absorption is also visible between A 8330 
and à 9420. Ona cold day, witha north-ea-terly wind blowing, 
and also at a high altitude 01 a dry day, these absorptions ne&rly 
if not quite disappear. If we examine photographs taken when 
the air is nearly saturated with moisture (in some form or 
another) we have a spectrum like Fig. 1, Except with ver 
prolonged exposure no trace of a spectrum below A 8330 caf 
be photographed. Fig. 2 shows the absorption-bands, where 
there is a difference of about 3° between the wet and dry 
bulbs, the latter Standing at about 50°. It will be noticed 
that the spectrum extemls to the limit®of about A 9429, 
When total absorption steps in and blocks out the rest 
of the spectrup. Fig. 3 shows the speqrun where the 
difference between the wet andet*e diy @ulbs is about 6”. 
Fizs. 5 &nd 6 show the &bsorption of thicknesses of 1 foot and 
3 inches of water respectively, where the source of light gives a 
continuous spectrum, With }-inch of water all al®orption- 
bands except that commencing at A 9420 are absent, It will be 
seen that there is an accurate cSincideffee between these “ water- 
bands” and the absorption-bands seen in the solar spectrum, 
and hence we caunot but assu ne that there is a connection one 
with the other. In fact, on a dry day it is only nece~vary to 
place varying thicknesses of water, before the slit of the spectro 
scope and to photograph the solar spectrum through them, in 
order to reproduce the phenomena observed on days in which 
there is more or less moisture present in the atmosphere. I: is 
quite easy to deduce the moisture present in atmosphere at cer- 
tain temperatures by a stuly of the ffhotographs. There does 
appear a difference, however, in@he intensity of the ba led 
absorptions in hot weather and in cold about up to 50°. In the 
former they are less marked when the degree of saturation 
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latter. 

The accepted view, we believe, of absorption of vipour. is 
that they give linear absorptions i1 certain thicknesses, and as 
the thickness increase. or the density become. greater, the lines 


xr “The Influence of the Atomic Groupings of the Mingecules of Or anie 
Bod.es on their Absorption ın the Infra-Red Rezion „f tie Spestru ”’ 
Phil. Trans , Part IIL, r881. e 
2 PhileTrans., 1880. 
3 The black lines given in the diagram are merely lines of referenze, ani 
do not represent the aqueous absorption under considerati n. 
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blacken, new lines appear, art gradually total absorption sets in 
in the region where the lines are most numerous and close. It 
is in the range of possibility that the presence of a small] quantity 
of vapour might shXw itself af a haze over some region of the 
spectrum; if, however, the quantity was gradually increased, 
the haze would give place to lines, and*the phenomena just de- 
scribed would be repeated. Suppose several localities of 
absoyption to exist, the absorptive power of the vapour in- 
creasing the further down in the infra-red the locality was 
situated, it might happen that, whilst one locality showed only a 
haze of absorption, one further down might show total absorp- 
etlon, and some locality-between these two should show linear 
absorption, : 
In the case of the absorptions in the solar spectrum we find a 
very different state of things existing. A comparison of the 
photographs taken in London on days of different dryness, and 
with those taken at the Riffel, shows that the linear absorptions 
are not increased in number oreintensity ; except so far that the 
blackness of the lines is increased by the blackness of the banded 
ahgorptions, and the same blackness can be induced by placing 
a certain thickness of water before the slit of the spectroscope : 
another pojne is that the Fraunhofer lines in certain regions on 
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A 9420 to A 9800) are sq irregularly distributed as to preclude 

the idea that they all belong to the absorption of aqueous Vapour, 

yet all are equally darkened by the band, and they do not spread 

out as the blackness of the band increases. (Ths is against the 

ried of the bands being formed by aqueous vapour, as ‘we 
now lt. 

The question then arises as to what these “ water-bands ” can 
be due—if not due to vapour. Whis we consider. an open 
question, and one which should be discussed, All we 22 state 
is that the absorptions shown are similar tò those ‘of water 
(liquid) and they do not seem te. point to the wategy stuff 
existing as vapour,! if we take the visible Spectrum as a guide. ' 
An intense blue sky at sea-level is often indicative of moisture, 
in the atmosphere, and it also seems to be indicative of, finely 
suspended matter of some kind. If this be the case, can this 
suspended matter be suspended gvater stuff? for if ié be not, 
there is no reason why the sky should be*bluer on a gnoiet day 
than ona dry day. We wpeld remark that the dgp blue sky 
at sea-level is of a different colour to She black-blue of high 
altitudes where, if they exist, the fille pended particles wonig 
be largely diminished in number, and the coarser particles whic 
cause white haze would also be gewer, eThe great aul@ence of 


10000 


pry . maubge ' 
“Ret 7 a Ai 4 H r 
pind pant Pe oe ; F Doa ae 
` ev, ‘i Hany ` A 
Ji E A l k gee t r 
sh e tiag, : i ' ee 
A 6 at 4 
5 $ Lir. 


Cape n 


the intensities of the light from the blue sky in England and at 
10,000 feet was determined by one of us and communicated to 
the British Association at Sunthampton, and the enormous dis- 
parity between the two has some bearing on the question we 
have been ‘discussing. 

In the above paper we have described the absorption due to 
“water stuff” in the at@osphere to A g8co, as it is only to that 
wave-length to which the@normal spectrum has been as yet 
published. We wish however to add that there are bands in 

„the solar spectrum commencing at! A 9800, A 12, 200, and A 15,200, 
and giving step by step absorptions from one wave-length to the 
next, as in the diagram, which also corresponds with cold water 
bands, The absorption in the locality from 12,200 downwards 
is usually total, and it is only on dry cold days or at high alti- 
tudes that rays of sufficient amplitude can penetrate to cause 

*rhotographic Impression to be made, 


April 5.—‘‘ Observations on 
so-called Bile of Invertebrates, 
* These wave-lengths are taken from the map from the Phil, Trans., 
1880, and are only to be considered approximate. 
° . e e 
° 
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the Colouring-matters of the 





on those of the, Bile of 


Vertebrates, and on some unusual Urine Pigments, &c.,” 
by Charles A. MacMunn, B.A., M.D. Communicated by Dr. 
M. Foster, Sec.R.S. > 

In this paper the result of a systematic examination of the bfle 
and various extracts of the so-called liver of Mollusca‘and Arthro- 
poda, and of the pyloric or radial cceca and other appendages 
of the digestive system of Echinodermata is described. Thee 
universal distribution of one colouring-matter, which by appro- 
priate experiments is shown to be a chlorophyll pigment, is 
proved. It occurs in the above organs, and can be detected in 
the bile of specimens of Helix after a six months’ fast; for this 
colouring-matter, since it is found ig the appendages of tke 
enteron, the name enterochlorophyll is proposed. ‘The slight 
differences observable in different cases are shown to be due to 
the probable greater or less amount of the usual chlorophyll con- 
stituents, blue chlorophyll, yellow chlorophyll, and chlorofucine, 
and the presence of xanthophyll, lutein, or tetronerythrin. Entero- 
chlorophyll is shown to be much more abundant in the liver of 
Mollusca and in Echinodermata than in Crustacea, as the livers 


* Unless it be held that the water itself holds vapour in solution. _ 
s ° q 
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of the I®t generally contain more lutein, or sometimes tetronery- 
thrin may be present,? 

The presence of reduced hematin is also demonstrated in the 
bile of the crayfish and in several pulmonate Mollusca, and its 
respiratory and other uses discussed. 

The cdhclusions which these observations and others led to 
are summed up as follows :—» 

(1.) The existence of ewtgrochlorophyll in the so-called liver, 
or other Mpendages of the erfteron in Invertebrates is definitely 
established. : e ; 

(2.) This*pigment occurs in greatest abundance in Mollusca, it 
occurs less frequently in Arthropoda, and its presence in Vermes 
is not proved. 

(3.) Whe pyloric coeca of starfishes contain it in great abund- 
ance, alsg the sntestingl appendages of Æchinus, which fact 
Shows hat the former function like the so-called liver of other 
Invertebratt. R 

(4.) The bile of the @rayfish and thtt of most pulmonate Mol- 
lusca contains hæmoch gen; in the latter it is generally 
actompanied by enterochiMophyll, and appears to be concerned 
more in aérial than aquatjc respiration. 

(5.) TY so-called liver of InvwStebrates is a pigment-producing 
and storinggrgan, £s well as being concerned in the preparation 
of a digestive ferment. 

(6.) The presence of hzemochromozen in the bile of Inverte- 
brates is apparently determined by their mode of living, and it 
does not appear tg be déstributed according to purely morpho- 
logical considerations. ä 
” The remainder of the paper deals with vertebrate bile pig- 
menfs, and contains some offServations on abnormal urinary 
colouring matters, mainly with regard to their spectroscopy. 
The various bile pigments of Stddeler are first dealt with, and 
some remarks on the bile spectra of animals follow ; here it is 
shown tlmat urobifin can be extracted from the liver of Salamandra 
maculata by means pf alcohol, that it is absent from reptilian 
bile during hibefnation, And that the liver of some fishes may 
contain tetroneryghrin @hich can bê extracted from them by 
suitable solvents. The latger fact suggests an analogous function 
to that of theeliver of Invertebrata. 

The results of the examination of a green hydrocele liquid are 
detailed, which showed beyond doubt that biliverdin was 
present, and since in that case its drigin could be traced to blood 
pigment, the origin of biliverdin from blood pigment is 
demonstrated. è 

The identity of stercobilin and hydrobilirubin got by the 
action of nascent hydrogen on bilirubin is proved, and a differ- 
ence between them and febrile urobilin shown to exist. 

The statement that the absorptéon-bands of sheep bile are the 
same as those which occur in Gmelin’s reaction is shown to be 
erroneous, and a brief description of the method of isolating 
the colouring-matter of sheep bile and the wave-lengths of its 
different solutions given. Chlorophyll is shown to be absent, 

Under the head of urinary pigments it is shown that the feeble 
bands described by me in a former paper in the spectrum of 
febrile urobilin are not due to impurities, but are as much part 
of the spectrum as the band at F. Urohzematin and its differ- 
eace from hematoporphyrin and its pathological significance are 
discussed. A simple method for the detection of indican in urine, 
syme remarks on uroerythrin, and on a peculiar red colouring- 
matter in pale urine, somewhat like urrhodin, follow. The 
deductions from this part of the paper cannot be very well given 
in the form of conclusions, and are therefore scattered through- 
oubthe paper. 

A drawing*of the microscopic structure of the liver of Limax i 
showing the enterochlorophyll within the liver cells, and maps of 
the most important absorption spectra described, accompany the 
paper. All readings are reduced to wave-lengths, 


Physical Society, April 28.—Prof. Clifton in the chair.— 
A paper on colour-sensation, by Mr. H. R. Troop, was read by 
Mr. Walter Baily, secretary. The author showed that more 
then three colour-sensatiois were consistent with the theories of 
Maxwell and Helmholtz, and explained that four primary sepa- 
rate colour-sensations, in qouples, served the theory as well as 
three. The author gave reasons for the existence of a fifth sen- 
sation—that of white. Mr. Stanley mentioned that his father 
was colour-blind to green, and saw it as a brown. He consi- 
dered partial colour-blindness very common. Mr. Lewis Wright 
stated that he found in optical experiments a partial colour- 
blindness from time to time, and between tne of his eyes and 
the other: He recommended the study of this partial and variable 
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blindness to colours. Prof. Clifton stated that he had fourd 
similar variations amongst his students, and considered that one 
in three was unfit for delicate optical expgyiments.—Sir John 
Conroy exhibited a new photometer, which#is a modification of 
Ritchie’s, the white screeps not meeting at an angle, but almo«: 
meeting, and one projecting a little beyond the other, so that the 
eye could see the outer sfde of one and a little of the inner side 
of the other, both visible surfaces being illuminated by® the 
lights. The screens were inclosed in a blackened box.—Mr. 
Walter Browne then read a paper on the causes and consequence. 
of glacier motion. After reviewing the various theories of 
glacier motion and criticising each, the autho gave reasons fdr 
preferring that of Mr. Moseley, namely, expansion by heat. Ie 
showed that the regelation theory flow commohly accepted 
appears inadequate, inasmuch as it does not explain the state of 
flow at low temperatures, Mr. Sf&nley pointed out that Forbe. 
in his work on Norway gives expansion as a cause of glacier 
motion. Prof, Perry referred to the experiment of Mr. 
Bottomley (in which a wire, weighted at the ends, cuts its Wy 
through a block of ice) in support of the regelation theory ; an 
Prof. Guthrie described an experiment he had madeof the game 
kind, using a copper wire and a silk cord of the same’thickness, 
equally weighted, on the same block of ice. The wire cut through, 
but the silk did not, Prof. Ayrton explained t®is òn the 
assumption that the wire conveyed heat from the air, and 
enabled the weighted wire to lower the temperature of the ice ty ® 
the melting point, whereas the silk could not do so without mere 
pressure, that is weight. Mr. W. @offin referred®to the ice 
houses of Lake Superior, where he has seen heavy iron imple 
ments lying on blocks of gce at a low temperature, without 
sinking in. Sinking took place when the sun ghone on the icc. 


Prof, G. Forbes said that below forty feet in rock Vaziations œf 


temperature were imperceptible, and probably gt was ¢ge same 
with ice. Prof, Macleod, Mr. G. R. Griffiths, Mr. W.e Baily, 
and the President also took part in the discuss#d&.—"Prof. Fuller 
then took the chair, ang Prof. Clifton exhibited a new spectro- 
meter of his design. In the spectrometer it is important that the 
axis round which the prism turns and the axis*round which the 
telescope turns should not be inclined, and in the new instru- 
A single cone, turned very 
true, has the telescope piece, the circle, and prism plate fiwed 
upon it. 


Instigution of Civi] Engineers, April 24.—Mr. Brunlee , 
president, in the chair.—The paper read was ‘ Resistance Oly 
Railway Curves as an Element of Danger,” by Mr. Jobn 
Mackenzie, Assoc. M. Inst. C.E. ' 
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e Physiological Society®March 30.—Prof. Du Bois Reym@nd 
in the chair.—Instead of th€ condensed milk, which, owing to 
its®large percenmge of®sugar, has not kept®its place as a 
food for ghildren, a preparation of milk Ifas lately been intro- 
duced into the market from Switzerland, which is protected 
against fermentation and decomposition by previous ikin,r. 
Dr. A. Baginski has chosen the relation of this new infants’ 
food to the digestive ferments a the embject of a comparative 
investigation, which is not as yet concluded, but which łzs 
elicited some physiologically interesting facts about the actin 
and occurrence of these ferments. The rennet ferment is well 
known to act upon milk both when it is sour and when its rea*- 
tion is neutral or alkaline, but the rapidity of the curdling when 
acted upon by the ferment is different for different temperatures. 
At the temperature of the room the milk curdled ouly after 
twenty or thirty minutes ; at a temperature of 20° to 25°C. the 
curdling was already completed in fivegninutes ; at from 30°: 
35° C. the curdling lasted about onegninute, and it took place x: 
still higher temperatures up to 55° C. in still shorter time. Ca 
the other hand, at 60° C. and at higher temperatures the acti». 
of the rennet was delayed, and soon ceased altogether, In pre- 
viously boiled milk rennet also failed to bring about curdlin-y, 
The rennet ferment was found not alone in the stomach, but als> in 
the small intestines and in several plants, eg. in Carica fafa) 7, 
in artichokes, and in figs. In other plants it was sought for in 
vain. Decomposition ferments had various actions upon rennet w 
sometimes they destroyed its action, at other times they did not ; 
the former was particularly the case when the fluid was strongly 
alkaline. ẹ Pepsin had no disturbing influence upon the activity 
of the rennet, although trypsin had to a marked degree. Dr. 
Baginski made similar observations upon the effect of decomp- 
sition fermet, pepsin, anè trypsin upon each othæ.—Prof, 
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Brieger reported upon the results of his attempts at a more accu- 
rate study and determination of the violent poisons which deve- 
lop out of PUIN D ances and which not unfrequently bring 
about sudden deathNafter eatit g stale cheese, stale sausage, or 
stale fish. Prof, Selmi made thg firstystep towards the know- 
ledge of these poisons by preparing powerfully ac ing bodies 
out of corpses and decomposing : nimal matter, These he de- 
scribed under the name of ‘‘ptomiin.” Prof, Brieger has now 
investigated their occurrence in analogous substances by means 
of the reactions that Prof. Seln.i gave for these ptc mains, and 


a he has found, among other things, that neurin w hen exposed to 


the air very soon@develops such a ptomain, which, like the rest, 
kills frogs and rabbits with the sympton.sof coma. Ifthe neurin 
remains a loħg time exposed to the oxidising influence of the air, 
the violent poison disappears. Further, a poisonous body belonging 
io the same group was found În arumber of artificial peptones, 
but not in all, and here also ¿bis substance was soon destroyed 
by further alterations taking place in the peptone. This fact 
cguld be quite universally e-tablished, viz. that a further pro- 
gressing decomposition in dead bodies destroyed all poisonous 
sub:fances. e Prof. Brieger next approached the task of isolating 
these easily decomposable and violently poisonous bodies. He 
succeeded, by working on large masses of dead animal bod’es 
with a sees of chemical processes, in preserving the poison in 
beautiful, large, needle-shaped crystals. He has not as yet 


° determjned whether these consist of the poisonous body pure, or 


whether they also contain other bodies. Therefore ihe chemi- 
cal semposiion of the pfomdins has not yet been certainly 
determined. 

PARISe 


e Academy of Sciences, April 30.—M. Blanchard in the 


@hair.—T@e following papers were read :— On the reduction of 
the batMeter atid the pendulum to the sea-level, by M. Faye. 
While*Poissen’y rrection for attraction of a continental mass 
may be suppressed, the attraction of a hill or mountain on which 
obser*ations are made must not be neg@ected. Ata station in 
- mid-ocean, such as a volcanic or coral island, the attraction of 
the island must be considered. Correction for masses Ẹhe the 
Alps or Himalayas is much more difficult. —Ortthe pyro-electri- 


city of quartz, by MM. Friedel and Curie, They di sent fron? 


err Hankel’s views as to the distribution of electric tensions in 


ə crystals.—On a quaternary base derived from oxyquinoleine, by 


M. Wurtz.—Prolonged anesthesia objained by protgxide of 
enitrogen at normal pressure, by M. Bert. The new method he 
has tried on animals is to cause anesthesia first with the pure 
protoxide, then give a mixture of the protoxide apd oxygen (the 
blood then recovering the oxygen necessary to it) ; then the pure 
protoxide may be given again. Thus both asphyxia and return to 
semsibility are obviated. A dog was¢kept insensible half an hour. 
A mask and two caoutchouc bags dre all that is necessary.—On 
the project of the African interior se® by Made Lesseps, “Ke 
replies to M. Cos$i?,—On 2 theorem of partitions $ comy-lex 
numbers contained in a theorem of Jacobi, by Prof. Sylvester.— 
Résumé of meteorological observations made during the year 
1882, at four points of Haut Rhin and the Vosges, by M. Hirn, 
Inter alia, the greatestggctinowetric differences do rot always 
corresy ond to the most limpid skies. The slight mist or dust, 
which stops part of the luminous rays, does not absorb the 
calorific rays:—A new general formula for the development of 
ihe perturbative function, by M. Baillaud.—Olservations of solar 
spots and facule at the Royel Observatory of the Roman Col- 
‘lege during the fourth quarter of 1882, by M. Tacchini. After 
the secondary minimum in August, the spots increased to a con- 
siderable maximum tarin in November, then decreased 
suddenly to a minimyn in December. During 1882 there 
appears a greater activity than in 1881. The mean of faculæ is 
slightly greater in 1881 than in 1882,—Observations of solar 
protuberances, facule, and spots at the Royal Observatory of 
the Roman College, during the third and fourth quarters of 
1882, by the same. The number of protuberances per diem 
was nearly the same as in the first half-year, but the 
height and extension were somewhat greater. The mini- 
mum was in September and October. Spots, facule, and 
e protuberances were more numerous near the equator than in the 
previous half egar.—Observation of the transit of Venus at St. 
Thomas in the Antilles by the Brazilian Commission, by M. de 
Teffé. The third and fourth contacts were observed,—On the 
use of a bifefringent glass in certain observations of spectrum 
analysis, by M. Cruls, By giving the crystal an alternative 
motion ef rotation the extraordinany spectrum is gispleced, and 
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the eye'is thus helped t@see peculiarities tetter than if te spec- 
trum were at rest. Again, the two spectra of a faint star may 
be so juxtaposed that the bright parts uf the ope correspond to 
the dark channellings of the other, so that vision is aided.— 
Determination of a particular class of surfaces, &@ (continued), 
by M. Darboux.—On ccntuuous periodic fractioas whose 
1umerators differ from unity, by M. de Jonquieres.—On the 
generalisation of the treorem of Fermgt, by M. Lucas.—On the 
same, by M. Pallet.—On the groups’of linean equatiams, by M. 
Poincaré,— On some double integrals, By M. Goursat.—On the 
Eulerian functions, by M. Bcuyguet.—On the cyche of motors 
with explosive gases, Ly M. Witz.—@n the transmission 
of sound by gases, by M. Neyreneuf. With a sensitive e 
flame arrangenent he proves that carbonic oxide ba$ abcut 
the same transn itting power ag air ; caf cnic tcid much greater. 
He finds Hauksbee’s law inexa@t.—On ghe analogy thaj exists 
between the allotropic states of phosjhorus and oparsenic, by 
M. Engel.—Research of fhe metallicgdgrivative# of emides ; 
means of distinguishing a monoamidg irom a diamide, by M. 
Gal.—On a process of harcening soM@calcareous stones by means 
of fluosilicates with a base of insoluble oxides, Ly M. Kes: ler.— 
On a means of foreseeing ligation? of fredamp, M. de 
Chancourtois. On the suppo:ition that emovemgnts of the 
earth’s crust often cause such liberation, he proposes the use of- 
delicate seismographic apparatus*—New histological researches 
on the termination of the biliary coi duits in „the lobules of the 
liver, by M. Kanellis.—On the structuge of fhe nervous sy: tem 
of Hirudineæ, by M. Saint Loup.—On the incuhation of eggs 
of a hen affected by cholera of®fowls, Ly M. Barthélemy. The 
e; gs contained germs of the mscrobes ; these were only @eve- 
loped with aérial respiration when the allantoid yielded to the 
blood the oxygen neces‘ary. (The development of the embryo 
stopped between the eighth and the tenth day.)—-Comparison 
between the bacilli of tuberculosis and of leprosy (contiaued), by 
M. Babes.—M. Common presented a negative photograph of 
the nebula in Orion (tal.en January 30 An ecfuatorial reflector 
of three feet aperture was used, and tle dry plate was exposed 
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SCIENCE AND ART! 

E stated | in ovfr article last week that we should 
take an early opportunity of noticing some of the 
pictures in this year's Academy, with especial reference 
to the points which we then “mentioned. The following 
notes are a @ulfilmeat of that promise. It is to be under- 
stood that pnly those pictures which illustrate, elther by 
their perfection or their defects, the points in question 
hawe been referred to. ‘The pictures have been classified 
according*to the particujar class of natural phenomena 

which they portray. e? 

Sky COLOUR 

2. “ Homewards,” am. J. Monkhouse Rowe. Sky 
not zpned ; impossible c®%gur of clouds. Perhaps our 
word zoned requires some little explanation. When the 
sun is at sugh an altitude “abovetthe horizon that the blue 
rays are absobeg, and there begins tobe colour on cloud 
and sky, then the sky at the eame altitude is always of 
the same colour, and the colours gradually modulate from 
the warmest at ba@tom €o the coolest at top. These 
remarks with révard to the sky@have, of course, nothing 
whatever to do with the clouds, but whatever the colour 
of the clouds may be, and this will depend upon various 
conditions, any true clouds, however they may be 
coloured, shown op ¢he picture at the same altitude, 
will be surrounded by the same sky colour, even if 
the intensity diffefs in coftsequence of different | 
from the sun’s place. For*instance, ifa painter chooses A 
put a bright green sky at 5°®or 10° elevation on the right 
of his picture, and then paints a blue sky at the same ele- 
vation above the horizon on the left, he is showing some- 
thing which is impossible: his picture is not perfectly 
zoned. 

76. “ Welbourne Hall, Vorkshite?? H. A. Olivier. Sky 
well zoned, but its reflection from water too intense. 
Reflection wil naturally lower the tone of the reflected 
light, but, all the same, this difference may not come out 
very strongly, for the reason that the reflection 1s most 
frequentlyaand necessarily shown in a darker part of the 
picture, so that although by mere contrast the tone 
seems lowered, it will yet appear to be brighter than the 
tone seen in the region of more general illumination. 





132. “To Pastures New,’ James Guthrie. Sky of 
impossible colour. 
121. “Freshening,” A. Harvey Moore. Sky and sea 


beth admirable. 

157. “Corrie, Isle of Arran,’ John MacWhirter, A. 
Sky admirable; water a little doubtful. It is also not 
level. d 

218. “The Dogana and the Island of San, Giorgio, 
Venite,” Frank Dillon. Sky colour and water reflection 
good. 

233. “ After Sundown,” Frances R. Binns. Excellent 
in sky colour, but zoning might have been more perfect. 

242.%“ Superstition,” Evétton Sainsbury. Good and 
bold sky colour, especially the red, but the sky is too 
much worked to resemble cloud. 

246. “ Aptumn,” A. Glendening, jun. 
of clouds quite excellent. 

I Continued from p. 51. 
VOL. XXVIIL—No. 708 ° 


Good, and forms 


| 


NATURE 73 





247. “The Forgotten Sheaf,” F. S. Walker. Zoning 
gone wrong; green never rests onerhite, nor on gray. 

269. “ And the Unclean Spirits went out of the Swine, 
Briton Riviere, R.A. Bold and perfect sky and clouds. 

297. “ Windsor,” Vicat Cole, R.A. Mi ht have been 
more evenly zoned. e 

315. “A Mortally Woyinded Bandit Chief Exhorting 
his Comrades to Return to an Honest Living,” J. Re 
Herbert, R.A. There is no relation between the light, 
the colour of the sky, and that of the landscape. 

327. “ Grouse-driving on Bowes Moor, Yorkshire,” 
George Earl. It is difficult to understand by what 
means the sky to the left is i!luminated. s 

331. “ Carting for Farmer Pengglly,” J. C. Hook, R.A 
Sky and clouds admirable ; green on the cliff very n 

371. “A Silent Pool,” Fred. E. Bodkin. A slight change 
in the colour of the clouds would make this an admirable 
picture. 

394. “November,” E. A. Walton, Let us hopé ths if 
not true sky colour. Far too deep a green, and there is 
no reason why the clouds at the top of the picture Mould 
not be as intense in their lower portions as the ma- “8 of 
cumulus on the horizon. 

398. “Ben Ray,” H. W. B. Davis, R.A. Theré is not 
sufficient relation between the colour of the sky and the 
colour of the landscape. (Compare 702.) . 

700. *Trabacolo Unloading at the Custom Ijouse, 
Venice " Clara Montalba. The sky coloureis weg. 
There could have been no green where tkegarsiot Has 
placed it. s 

702. “At Kinlochewe,” ‘H. W. B. Davis, R.A. (compare 
398). In țhis case the sky is wedded to the "landscape, 
and we have’a periect and harmonious whole beautifully 
luminous. 

713, “A Summer Evening, Folkestone,” W. «\yerst 
Ingram. Wearly perfect zoning of cloudless sky, but the 
reflection from the water has been a little too much toned 
down perhaps. 

773, “Winnowing Gleanings,” 
Sky and seascape both admirable. 

$26 “The Boundary of fae Heath,” J. es Harrison. 
Careful study of sky. Rank of trees againgt it very 
effective. ° 

793. “Rochester from the River,” Charlie W. Wythe. A 
pleasing picture—both sky and water good. e 

1438. “Leaving Labour,” E. B. Stgpley Montefiore. 
Impossible green sky. 

1503. “Lost Sheep,” Robert Page. It is a pity this 
artist takes the trouble to paint a sky, because it is 
evident he does not know the difference between sky and 
clouds. 

1483. “A Spanish Aqueduct,” Adrian Stokes, Note 
colour of sky and landscape and effect of heat under 
tropical sun. 


H. Gillard Glindoni. 


CLOUDS 

225, “On Solway Sands,” Thomas Hope M'Lachlan. 
Blue clouds. 

267. “© Still Waters run Deep,” George Chester. The 
clouds in this picture are hideous in form and impossible 
in colour. 

339. “ Night into Day,” Vindent P. Yglesais. ghhis may 
be a view in Mars, It is fortunately impossible herg. 

577. “Ryg Sussex,” Leslie Thompson. A new kind 
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of cloud is here represented, one resembling mashed 
potatoes. . Š . 

Go2. “A Calm—Bay of Naples,” F. W. Jackson. Good 
study. 
1461. “BetNgen the*Showers,” Henry Moore. Good 
study of clouds. A 


m » 
DISTANCE AND ATMOSPHERE 


279. “Gathering the Flock,’ H. W. B. Davis, R.A. 
Perfect distance, toning carefully preserved, and the 
picture is free from the exaggeration which one so often 
laments. ‘The illumination of the sheep is, however, too 
local. . ° 

321. “Highlands and Lowlands,” William . Linnell. 
Admirably managed di$tance. 

479. “ Light in the West: After Rain,” Alfred W. Wil- 
liams. The artist seems to have too strongly contrasted 
the peaks against the sky. The peaks though high are 
ally, distant, and hence there is atmosphere between us 
and them. 


96.6‘ Snowdon,” Joseph Knight. Everything that could 


be desired. 

255. “ Llyn-yr-Adar on the Adder’s Pool, Carnarvon- 
shire,”eJ. W. OakeseA. This is the picture referred to at 
length in the preceding article. We repeat that it is a 
pity the author did not etudy the rainbow before he 
attempted %o paint it. 

84% “ Spring Time at Tillietudlam Castle, Lanarkshire,” 
David Murrgy. The effect of sunshine on grass is here 
carefully Afrflered, but there is a little too much colour in 
tHe delicate clouds in the centre®of the picture. 


' SUNSETS Re 

98. “Parting Day,” B. W. Leader, A. Careful stydy, 
rifts admirably attempted, but the treatment of them is 
not quite perfect, especially on the right of the picture. 
As a rule the clouds ‘must be lewer down than. they are 
here represented to give the effect sought to be rendered. 

Note`on Rifts.—These rifts, which have attracted the 
attention of Mr. Leader, are only possible when the 
air is very densely charged with aqueous vapour, for 
the reason that they are aeprojection upon the destant 
sky of a oylinder, less illumineted than the surrosinding 
air, owing to the int@rpositiog of a cloud Jpw down in 
the atmosphere. Now, as whatever the condition of 
th@air may be it must obviously get more dense as the 
earth is approackgsl ; the lower the cloud the stronger will 
be the rift, and the more the cylinder of shadow is directed 
to the point overhead the more definite will be the rift, for 
the reason that along the line of sight the greatest distance 
will then be in shadow. We are really in such a case 
dealing with a partial eclipse of a long column of air, and 
as at any one place the conditions of the atmosphere at 
the same time will be almost, if not quite, identical, if 
rifts produced by clgids are shown on one side of the 
picture, the other side of the picture should show rifts 
produced in like manner. 
Mr. Leader has very pardonably missed. The reflection 
of the clouds in the water is not quite true. 

164. “Sunset Fires,” John MacWhirter, A. This 
picture is spoiled because the artist has made no dis- 
tinction between the colours of the sky and of the clouds. 

39 “At Last!” Fred. C. Cotman. Sunset and water 
reflectton; a beautiful picture. . 


; 
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This we think is a point which, 





1471. “ An Autumn Evening,” B. W. Leader A. This 
is a very fair sunset sky, but a little too cool in colour, and! 
the reflection in the water is not good. Theres however 
a careful bit of painting in the way in which the top of 
the cumulus is reflected over the brédge. 

è- 
Moons, &c. - z 


214. “ Tipt with Eve’s Latest Gleam of Burning Red,” 
James S. Hill. It is quite *impgssible that s@ch a moon 
should be at such a height at sunset, besideg which the 
moon is more shapeless than she should look under the 
given cloud conditions. ° 

232. “Too Late,” Frank Dicksee, A. Everything about 
this picture when we le@w the figures, with which we are 
not at present concerned, is wrong. We ave an impos- 
sible moon in an im#6ssible sky. (rae Artis? has attempted’ 
to paint the old moon in the agw moon’s arms, one of the 
most beautiful natural phenomena visible after sunset, 
but by a strange fatality¢glmosf every point Were science 
could have assisted the artist has béen neggected. As js 
known to many children, the appearance of the complete 


body of the moon on such an occasion, as this, when only a 


very thin crescent is illuminated by the sun, depends upon 
the fact that the earth reflects light to tht moon, hence 
the term “earth shine,” ẹthe equivalent of “laelumiére 
cendrée” ofthe French. Onder these conditions we have 
in fact a thin crescent illuminated by direct sunlight, 
whilst the rest of the moon is illuminated by light re- 
flected from the earth. One of the points of this earth 
illumination which Mr. Dicksee has @ntirely missed is 
this, that the earth-lfght must bë equally distributed over 
the whole surface of the moon which it illuminates. 
Sunlight reflected from the earth to the ‘moon, and then 
reflected back again from, the moon to the earth, must 
be quite general in ifs action, and must equally light 
up each part of the lunar surface. Hence the abso- 
lutely equable illumination which is always seen, but 
which this picture fails to show. The fact that the old 
moon thus illuminated appears to rest in the new 
moon’s arms depends “upon irradiation, by the opera- 
tion of which a thing very brilliantly illuminated looks 
larger than when it is dimly illuminated. lhat part 
of the moon, therefore, which shines by the brilliant light 
of the sun, appears to belong to a larger body*than that 
part which receives its less brilliant illumination from the 
earth. This appearance is so obvious that it has given rise 
to the old world illustrations, in which the “old” moon is 
represented as ina boat, because in fagt the tWo horns of 
the crescent moon extend beyond the old moon as we 
have said, and appear to form part of a larger circle. 
This point also Mr. Dicksee has entirely missed. , What 
we have to say touching the colour of the sky is, 
that neither Mr. Dicksee, nor any one else, ever saw 
such a colour as he has painted to indicate the place of 
sunset. At such a height above the horizon a green 
colour is impossible, it must either be red, or yellow, or 
grey, according to the state of the atmosphere at the 
time. We have ventured toespeak thus at lengh with 
reference to this picture, because we consider it a: very 
typical case, and surely Mf. Dicksee, when he becomes 
acquainted with the facts to which we have drawn 
attention, and as to which there can, we Believe, be 
no dispute, will regret that he should have disfigured his 


. 
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pictute by “disregarding*them. Had these things been 
correctly painted the picture would hfve been just as 
beautiful to the ignorant as it is at present, whilst it would 
have had the additiéna] advantage of being also pleasing 
to look upon by hose who can in its present form only 
regard it with regret. It may be said that these are 
simple matters. Be it so. «Simple or not they are 
typical, and that is the point’ we wish to urge. 

260. “ The Ides of Marth,” E. J. Poynter, R.A. The 
comet is adiirably rendered, but does not the little lamp 
give out rather too much light ? 

667. “The Dawn of N ight,” Richard Whatly West. It is 


not easy to understand tfiis pictyre, as the title of it | 


is “The Dawn of Nights but if Wwe have the moon rising 
then the sky is Nr too dark. ee 

807. “Can He F orget 24 gward H. Fahey. This artist 
is to be congratulated on his fhoon. He has painted it so 
that any one with avery simple calculation can determine 
that he is q@ite wrong. If the young lady asking the 
interesting queStien had had a crown in her hand, the 
coin would have covered the teal moon. She herself 
would hardly cover tke false one. So, to one who knows, 
it looks like Nadar’? balloon without the netting being 
inflated. Further, each part of thè moon when she rises is 
generally*under the same atmospheric conditions, so that 
such a variation in its illumination as is here shown is almost 
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water and form of waves. The artist should say where 
this Haven is, that it may be avoided by all who love the ` 
beautiful. 

809. “ Welsh Dragons,’’ John Brett, A. Wote colour of, 
water and rocks. Mr. Brétt is again quite perfect in his 
treatment, but we rather doubt the colour of some of the 
cumuli that float over the sea, and also their sharp e 
darkened boundaries. 

145. “ Adrift,” R. C. Leslie. 
water, far too good to be skied. 


An admirable study of 


a 
REFLECTION P 

36. “Love Lightens Toil,” J. C. Hook, R.A. The 
reflection from the water has not Heen carefully studied. 
Does not the green of the grass some too low down to 
the water? The water, too, is not level. Current indicated. 

86. “A Quiet Noon,” Peter Graham, R.A. The reilec- ® 
tion of the clouds from water is not quite in accogdance, 
with their form; the clouds themselves are admirable. 

83. “ The Enchanted Lake,” Albert Goodwin. Cageful 
study of reflection. The artist has left out what most 
artists would incontinently have put in, but there are 
several blunders; for instance, it is thg under side of the 
umbrella which should have been reflected, and not the 
upper one, and the colours of the objects reflected are too 


entirely lost, as if the reflection were from the bottom of ° 


. a @ 
impossible unless a definite cloud is darkening its surface, Se enchanted lake instead of from its m ea: 
and no such eloud isehfre to be seen. artist’s idea has evidently been that there have een two 

688. ' Moonlight” Robgrt Jobling. It would have | *@nsmissions of the light through the water 9n “conse- 
been better if in this moonJght scene ethe artist had dis- | ence of which its original colour has been lost. This 
criminated more befween the clouds and their back- FANTOL mave been so, ” a : 
ground the sky. e 123. “Or the Mayshes,” Percy Belgrave. The ordinary 

546. “Moonlight Bay, Milford Haven,” F. W. Meyer. | @¥S@f reflection do not seem to APP a š 
Very careful study of moonlight.® « 162. Loch Scavaig, Isle of Skye, Sydney R, Percy. 

g Even if the moon had not been veiled by a cloud we could 
WATER Š . not get thiseffect, nor with such rough water would the 

28. “ Catching a Mermaid,” J. C. Hook, R.A. Colour | wake alone have been so illuminated: we should have S 
and forms of waves, and swirl and dash on rocks, good. had side reflections as well. 
+133. “ Wind against Tide: Killage Point, Ilfracombe,” 168. “Loch Alsh,” Solin B. Philip. Good; distance 
J. Geo. Naish. Sea and sky excellent in the distance; | and water reflection carefully gnanaged e Š 
water a little weak in foreground, both as to colour and | 356.% Among the Trawlers, Tarbert, Loch Fyne,” 
forms of waycs. ; Andrew® Black. Reflection from water very @dmirably 

202, “ Oyster Mredgers,” C. Napier Henry. Water in | managed. e e n d 
this picture is not level. i 508. “Green Pastures and Still Waters,” B. W. Leader, 

281. “ High Tide at Kynance, Cornwall,” Sidney R. | A. The reflected images of the trees in the distance ate 
Percy. The wave at the left is being forced back by | about one and a half times as longes theswees themselves. 
iothing, and is altogether too solid. Still water does not magnify the height of objects when 

282, “A Rising Gale: Dunbar Sands, Padstow, Corn- | they are reflected in it. One of the branches of the tree 
vall? Walter J. Shaw. Very bold low front view of | to the left has also considerably suffered by the reflecting 
dreaking waves. Reflection good. process. 

301. “The Gull Rock: off Kynance Cove, Cornwall,” 648. “A North Country Stream,” Alfred W. Hunt. 
“dmund Gill. C®lour and form of water quite admirable. | Very perfect study of water, the light reflected by the 

467. “A Travelling Cobbler,” Joseph Henderson. | surface being mingled with that coming fom the bottom. 
-olour of water very true to nature. The distant land 688. “ Willows Whiten, Aspens Quiver,” Keeley Hals- 
leserved more careful painting. welle. Admirable landscape and water, but the colour 

498. ‘The Last of the Crew,” Briton Riviere, R.A. | and shapes of the clouds are unsatisfactory, and the 
“his ice is a careful study of form and colour. picture would be better without them. 

495. ‘®A Fisherman’s Gardén,” Theodore Hines. Water 1509. “A Pebbled Shore,” Colin Hunter. Note the 
iot level. way in which the cumuli are reflected from the waves 

711. “The Sad Sea Wave,” John Francis Faed. , beneath them. Glorious picture. n 


-olour of water very brilliant. 
695. “Lobster Fishers,” Colin Hunter. Form of waves 
ery careful study. 


778. “A Haven,” C. E. Holloway. Note colour o 


1493. “ Toil, Glitter, Grime, and Wealth on a?P lowing 
Tide,” W. L. Wyllie. An admirable picture, bue we 
question whetfer the artist is justified in geting sticha 


brilliant reflection from the surface of the water to tke 
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left, where the sky a® indicated does not appear to bea 
very luminous one. 

T42 5%, Athese Yellow Sands,’ John Brett, A. In 
this admirable picture, in which, the sea and sky are quite 
perfect, Mr. Brett has attempted some difficult effects. 
More transparent water has never been seen on a canvas, 
*and the colour of the yellow sand at its bottom is beauti- 
fully mingled with the light reflected from its surface. 

626. “Sounding for Shallows at Low Nile,” Tristram 
Ellis. A pold attempt at reflection in the Nile water, 
but, as a matter of fact, the real colour is not so entirely 
subordinated by reflection. 


SNOWSTORMS 
764. “ The Joyless Winter Day,’ Joseph Farquharson, 
The storm must have been very considerate to the artist. 
In spite of the driving blast there is not a single snow- 
flakeet& be seen in the first twenty yards. 





TYE LIVING ORGANISMS OF THE 
ATMOSPHERE 


Les Oyganismes vivants de PA tmosphère. Par.M. P. 
Miquel, Docteur ès Sciences et Docteur en Médecine, 
Chef du Service micrographique à Observatoire de 
Montsogris. (Paris: Gauthier-Villars, 1883.) 

DUS occidit aer quam gladius, such is the main idea 

e °° contained and explained in M. Miquels very able 

and infer@sting book. If the modern theories are true, it 

Must be certainly conceded that although the sword and 

gun are very murderous tools, air is yet more so. But on 

the other hand one may say of our, atmosphere's mur- 
derous propensities what a French writer said whep he 

was told that coffee was a poison: “ Well, it may be a 

poison to be sure, but it must be a very slow one; I have 

been indulging in it for over fifty years.» In fact, if 

Voltaire and many other men took too much of it, it 

began to tell on them only very late. Taking it for 

granted that coffee is murderous, y must be also granted 
that it is noe always so. guch is also the case of the 

atmosphere we live in. œ ° 
The inflygnce of infinitely®small erganisms centained 

in the air and water’as well gs in the body of man and 

animals, can no longer be denied, at least, in a general 
manner. Certainly much remains to be done to bring 
the Microbe Tlry tə the point it must attain; many 
inconsistencies and discrepancies yet interfere with its 
general harmony; but Davaine’s and Pasteur’s experi- 
ments and discoveries have certainly opened new ways in 

science. j 
Now that it is granted that the organisms alluded to 

are to be found and may thrive in the air, it is interesting 

to know what these are, how abundantly they may be 
found in the atmosphere, and by what means they may 

be captured and experimented upon. To these im- 

portant questions M. Miquel answers in a very precise 

and interesting manner. 

It is not a difficult thing to detect the corpuscles con- 
tained in the atmosphere; a mere sunbeam in a room 
shows hundreds of them,dancing in the light. But it is 
less edt} to ascertain tbe nature of these little atoms; 
great skill is required to do that. Some are vegetable, 
somé are mineral, some are animal. : 

M. G. Tissandier has established that a great quantity 
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of mineral atoms,‘is contained in the atmosphere ” the 
most interesting of these are meteoric iron enelted into 
the form of little globules. Some infusoria: are also to 
be found, but bits of wool and silk, pollen and spores are 
more abundant. As one may easily b@lieve, all these 
corpuscles are less abundant in the atmosphere after a 
fall of rain. For instance, M.,Tissandier finds in a cubic 
metre of air 0'023 grammeeot dust after a rasnless week ; 
o'oo6 gramme the day after a heavy rain. 

The description given by M; Miquel of "the numerous 
instruments contrived by himself and by -others to gol- 
lect the corpuscles contained in the air is*good and 
interesting, but is not gasily condensed. Another very 
important chapter of this book is that gonc@rning the 
nature and origin @f*the aérial ¢@rpascl& among which 
pollen, flour, and spores wẹ most abundant. Fore 
instance, the number of spores to be found in a” cubic 
metre of air is about 14200. “But this number changes 
very much according to the seasons In Winer the mean 
number is 6200; in sprjng, it is 13,000; in summer, 
28,000; in autumn, 9800. The reason of these variations 
is easy to understand. ° i 

However abundant sppres and pollen, woollen and silk 
threads may be in the aig, that is a question of little im- 
portance when compared With that of the presence of bac- 
teria in the atmosphere. Bacteria are to be found, often in 
great quantity, in the air. Generally speaking, according 
to M. Miquel’s experiments and observatiéns, bacteria 
are more abundant when the weatheras dry ; the reverse 
is to be observed concerning spores of inferior cryptogams. 
The direction of the prevailisg wind has much to do with 
the number of bacteria found in the 4ir, M. Miquel 
shows, by means of a diagram, how the air having passed 
through part of Paris; before coming to the Montsouris 
Observatory, contains more bacteria than that which 
passed only over the Suburbs and country around the town. 
South winds bring from 42 to 77 bacteria to a cubic 
metre of air; northern ones bring from 108 to 152%. 
Other experiments give the same results. M. Miquel 
draws from his numerous experiments the conclusion that 
the air in Paris contains nine or ten times more bacteria 
than does that outside of the fortificatipns or close to 
them. For instance, in the Rue de Rivoli,°M. Miquel- 
finds an average number of 760 bacteria in autumn, 410 
in winter, 940 in spring, and 920 in summer ; that Is, @ 
mean annual number of 750 bacteria per cubic metre of 
air. At Montsouris the mean annual numberis75. The 
minimum number found by M. Miquel is 45 (winter 
1882); the maximum is 3000 (summer 1881) bacteria per 
cubic metre. ae 

In hospitals, the air contains a much greater quantity 
of bactesia, as might be expected ; the cubic metre con- 
tains an average of five or six thousand! In some,cases, 
M. Miquel has found ten, even sixteen, twenty-one, and 
twenty-eight thousand bacteria per cubic metre of air. 
These last numbers are stupendous. 

These bacteria in the eir, liable every moment to 
penetrate into our lungs and body, are of mary sorts. 
Some are spherical,—the fp/ero-bacteria ; they generally 
have no power of locomotion; some are coloured red 
or yellow. M. Miquel remarks that altRough some 
of these bacteria must exert a pathogenetic action, 
he has notebeen able to produce any disease in ani- 
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nals by means of these organisms. Jt may be that | 


che atmosphere kills these bacteria, it may be that the 
animals experimented upon were not liable to catch the 
lisease ; at all events it would seem that no pathogenetic 
Jacteria are to bè found in the air. This is a very im- 
sortant conelfision, but it is not yet sufficiently supported 
oy facts. How could scarlet fever, measles, and other 
liseases be wrought eby a phfsician from a patient toa 
healthy person if the bacteria gould not resist the action 
of the air for some time? ° 

Oģjher bacteria present a more elongated shape: they 
are called Bactéries en batonnets. They generally move 
about, sometimes very slowly, g@metimes with great 
capidity, inwarigus manners, when they are allowed to re- 
main in a oN liqauicy pM. Miquels remarked that 
ne of these bacteria conveṣe sulphur into hydrosulphuric 
acid ifa very energetic manner ; together with another 
‘similar eae oe it is the®principal agent that converts 
wrine into sulpguret of ammonia. M. Miquel cannot 
say exactly as to the presence of pathogenetic bacteria in 
the atmosphere, nor especially as to their precise nature 
and modus faciendi. E e 

Bacilli are alse to be found inthe atmosphere ; they 
may be jpng or short; the lesg they move about the 
longer they become. One of thése bacilli resembles very 
much the Bacillus amylobacter (van Tieghem). Another 
one seems pathogene§ic; it brings on, in. animals, a 
phlegmon that generally terminates—as is the custom of 
most phlegmons—i sufppumtion. Of course many other 
pathogenetic bacilli perhaps exist in the atmosphere, but 
that question has not beene specially discussed by M. 
Miquel. He shoWs very well how considerable an influ- 
ence the rainfall exerts on the number of the bacteria 
contained in the air. Temperature fas little to do with 
this as diagrams show; rain on the contrary has a great 
effect. As soon as the weather becomes dry the number 
of the bacteria increases; when it is rainy this number 
falls rapidly. This result is one of the most important 
among those M. Miquel has attained, inasmuch as this 
savant shows that rainy periods are those during which 
the bacteria multiply. 

If the numer of these organisms is consider- 
able in tĦe air we breathe every day, one thing 
must however console us in some degree. If these 
bacteria are murderous, they are somewhat like the 
coffee; they kill very slowly in most cases. Many 
of them must each gay come into our lungs and body, 
and yet we feel none the worse for it generally. This 
does not mean that they are not dangerous; it means 
only that they are not always able to act a dangerous 
part. For what reason, we know not yet. Typhoid fever, 
cholera, yellow fever, measles, scarlet fever, and a great 
many other diseases are contagious; but all persons who 
live with patients suffering from either of these diseases do 
not catch them. Most doctors and medical students do 
not catch any contagious disease in the hospitals, and yet 
they dowbt not the nature an@danger of these diseases. 

Whatever opinion one may entertain as to the Microbe 
Theory, it must be admitted” that M. Miquel’s book 
is exceedingly useful and well arranged. M. Miquel 
understands the matter thoroughly, and his book will 
certainly be much read abroad, as it has been in France. 

HENRY DE *VARIGNY 
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ANIMAL TECHNOLOGY 


Animal Technology as Applied to the Domestic Cat. An 
Introduction to Human, Veterinary, and Aomparatise, 
Anatomy. By Burt G. Wilder, B.S., M.D., and Simon 
H. Gage, B.S. (New York and Chicago: A. S. Barnes 
and Co., 1882.) 


ESSRS. BURT WILDER AND GAGE are not 
> the first anatomists to employ the domestic cat as 
an introduction to the study of vertebrate anatomy. In 
1881 Mr. St. George Mivart published an elaborate 
treatise on the Cat, as a type for examination and com- 
parison with other vertebrates; and as far back as 1845 
M. Straus-Durckheim issued his well-known work in the 
French language on this animal. 
The book now before us differs however in its scope 
and inode of treatment from its English predecessor, It 


a . . . s 
is not like Mr. Mivart’s, a systematic treatise on* the” 


anatomy of the cat, both macroscopic and microscopic, 
with chapters on its development, psychology, specific 
forms, geographical distribution, &c. But it is a practical 
treatise written with the object of instructing the student 
in the methods of dissecting and displaying the structure 
of this animal. e 

As preliminary to the anatomical descrigtion, the 
authors have written some short chapters on the ingtru- 


ments employed in dissecting, the modes of us*hg thei, e 


the methods of injecting, and the preparation Qml preser- 
vation of anatomical spegmens, so as to justify the title 
of Anatomical Technology given to the book. ‘We would 
especially direct attention to the sections on the macera- 
tion gf bones and the preparation of skeletons as furnish- 
ing the young anatomist with useful hints on the-e 
subjects. 

Those whe are familiar avith the papers on Anatomical 
Nomenclature by Prof. Wilder in the American Journal 
Science, and elsewhere, will not be surprised to find that 
he has in this work again enunciated his views on Ter- 
minology, and adopted many. but little used, as well as 
new tewms in his descriptions There can be no doubt 
that the erms used gn ana@omical description sin many 
instances woul] be improvgd by beifig alted. No one 
who is engaged in the comparative study of the anatomy 
of the human body, with that of other vertebrates, bit 
must constantly feel a difficulty ig the ee of the terms 
employed to express position. He has ever to keep in 
mind that a surface which is superior in man is anterior 
in any other vertebrate, and that a surface which js 
posterior in man is superior in vertebrates generally. 
Hence such terms as dorsal and ventral, cephalic and 
caudal, are much to be preferred to express correspcnding 
surfaces throughout the vertebrata, whateyer may be their 
direction, than posterior, anterior, infgrior, superior. lf 
indeed the recommendations made by the Edinburgh 
anatomist, Dr. Barclay, in the early part of this century, 
had been attended to, then anatomical description would 
by this time have been on a much more satisfactory basis 
than it is. The delay and difficulty in effecting the 
necessary reforms are largely due to the works on human 
anatomy having been for the most part written ®¥ men, 
who are specialists in that department only, and haveerot 
had a wide an@ philosophical training in the wholeesub- 
ject. The introduction, however, of biological study into 
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the scheme of a general education, and the publication of 
such books, as the one now before us, as guides to a 
practical knowledgeeof the structure of animals, will 
“break up the conservative instincts of the purely human 
anatomists, and will lead intime to the adoption of a 
more scientific nomenclature. ® 
To turn now to the descriptive part of this book. The 
impression we have derived from its perusal leads us to 
say that it is well adapted to the purpose for which it has 
been writ@en. The authors have evidently studied the 
anatomy of the gat, not from the dissection of a single 
animal, but from numerous specimens. The methods of 
displaying structure, ànd preserving the parts for future 
observation and study are workmanlike and practical. 
The descriptions are clear and concise. Though at times 
terms are employed, such as ectal for external, ental for 


« internal, trochiter for the great tuberosity of the humerus, 


and trochin for the lesser tuberosity, which are novel, 
an@at first require a little thought to gather their mean- 
ing, they soon become familiar, and without doubt conduce 
te give clearness and accuracy to the description. 

We ought not tg omit to say that, as preliminary to the 
description of the cat's brain, the authors give an account 
of the dissection of thg brain of the frog and the 
Menobranchus, 

. Phe work is illustrated with 130 figures in the text, and 
with four lithographed plates of the brain of the cat. The 
plates afteneatly executed ; but the figures in the text are 
“in “many cases coarse and inamtistic. Surely in the United 
States, where the art of engraving on wood, as is shown 
in the illustrations to Scribner’s andgother moiithly maga- 
zines, has attained such a high order of excellenee, the 
authors ought to have been able to procure a draughtsman 
and woodcutter who could represent muscles, more like 
nature, than is given in say Figs. 66, 67, antl 72. 





OUR BOOK SHELF 


Magyarország Asvanyat, Riilinds tekintettel terindhelyeih 
megállapitására. (ThE Minerals of H. UNEA, with 
Specigh Regard to the Dgermination of their Occur- 
rences.)® By Mighael Toth, S.Î., Professor at the 
Gymnasium, Kalocsa. (Wudapest, 1889.) 


VE have here a contribution to science which reaches us 
from the far east of Europe, from Hungary. ‘The author 
has aimed at methingeless than to give a complete cata- 
logue of all the minerals that occur in that country, 
noting the exact place of the occurrence of each, and 
adding such statistical and other information as may enable 


the reader to form g judgment as to the economic value of ! 
Special attention is given to | 


the subject of the article. 
such minerals as are of recent discovery or of such im- 
portance as to be likely to affect the future history of the 
district in whigh they are found. 

Prof. Tóth is,gwe believe, the first writer who has 
attempted a complete account of the minerals of Hungary. 
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LETTERS TO THE EDITOR 


[Lhe Editor does not hold himself responsible for opinions expr 
by his correspondents. Neither can Re undertake to ret 
or to correspond with the writers of, rejected manuscr 
No notice is taken of anonymous communications. 

[Zhe Editor urgently requests correspondents to their be 
as short as possible, The pressure on his space is so ; 
that it ts impossible otherwtse to insure the gppearance 
of communications containingsinterdsting and novel fact: 


Natural Selection and Natural ‘BheBlogy 


THE amicable discussion between Dr. Romanes and my: 
‘endeavouring to help in determining the true pgsition ¢' 
important question,” has now (iè NATURE, vol. xxvii. p. 
reached a critical point, ®ge seemingly capable øf settlemen 
scientific inquiry, and upon which a brief note may*e pertin 

I take Dr. Romages now to agree with meffrat the phy: 
distinction of the less fit organism® &r, more generally, that 
action of the environment, is n@t®in a proper sense the caus 
the advantageous variations of surviving organisms; also 
natural selection does no\explaheand has no call to explain 
cause of variation. As tthis, he says, the thbry merely 
poses that variations of al] hinds and in æl Wirections are: 
stantly taking place, and that natural selection seizes upon 
more advantageous. Now if variation in animals and plant 
lawless, of all kinds and in all directions, then no doubt 
theory of natural selection may Be ‘‘ tl substitute of the th. 
of special design,” so as go efface that evidence of undert 
intelligence which innumerable and otherwise igexplic 
adaptations of means to enf@s in nature was thought to furn 
If it is not so, then the substitute utterly fails. For omnifar 
and purely casual variation is essential to it in this reg 
F yis it said that ‘the theory mawely’supposes” this. 
omunifarious variation is no fact of observation, nor a demons 
ble or, in my opinion, even a yarrantale inference from 
served facts, It ig merely an, hypothesis, to be tried 
observation .d experiment, Iam curius to know how far 
observations and impres-ions of the most experienced natura 
and cultivators conform to my own, which Favour the idea 
variations occur, in every degree indeed, but along comparati 
few lines. That the investigator of any flora or fauna sh 
so conclude as to actual and acco vplished variation, is natı 
but may go for little, the theory of course supposing 
numberless non-occurring forms have failed in the struggle 
disappeared. But there is no evidence that all sorts of vari 
ever appeared or tended to ap ear, and there is a musty ma 
about “de non apparengidies et denon existentibus” which is 
devoid of application. 

Moreover, as to the vegetable kingdom, it would seem 
this question of omnifarious variation may be tested in the s 
bed and the nursery, from which Darwin took the idea and 
term of natural selection, These indeed are atual experimen 
very numerous and extensive—for the testing of ifcipient vi 
tion. If experienced nurserymen, gardeners, and others 
raise plants from seed in a large way, usually with eyes watc 
for variation, would give their testimony in this regard, they m 
materially contribute to the settlement of an interesting quest 

We need not hold Dr. Romanes to the terms of his fm 


| mental supposition, ‘‘that variations of all kinds and ir 


directions are constantly taking place.” He probably mı 
only that incipient variations are wholly vague and irrespec 
of ends—are as likely to occur in the direction of unfitness a 
eventual fitness to the environment and to yse, the divinity 

shapes the ends—if ends there be—acting only through the 

roundiegs. And we all understand that the particulars in w: 
progeny differs from parent are potential in the germ, -ox in 


| cells of which the germ con.ists, and therefore wholly bey 


His work would have been more widely useful had he | observation. The up-hot is, that, so far as observation exte: 


seen fit to employ some language that is more widely | 
But in the case of a | 


known than his native Hungarian. 
work like this, which consists largely of names of places 
and of those technical names of species which are 
common to all the civilised world, the unfamiliar tongue 
does gypt render the bogk altogether useless, The author 
would seem to have looked forward to his work being 
used in England, for he has prefixed English title- 
pafe, and frequently refers to the collections in the 
British Museum and the Museum of Practical Geology. 
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it does not warrant the supposition of omnifarious and ain 
variation ; and the speculative assumption of it appears to 1 
no scientific value. a Ami GRA 


The Fauna and Fléra of the Keeling Islands, 
Indian Ocean 


I HAVE only recently been able to obtain my copy of 
Wallace’s ‘‘Island Life,” in which I find an estimate of 
fauna and flora of the Keeling Atoll in the South Indian Oc 


| I had the fertune to visit that outlying spot in the year I 
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and made a collection both of its plants and®of its animal life, 
With the exception of my birds and a few of the insects, my 
collections were destrqyed by sea water, so that itis now im- 
possible for me to give aedefinite list, but I may note that rats 
were in such numbers as to have become almost a plague. A 
goodly herd of gntroduced Rxsas, a cross between the Sumatran 
(C. eguinmus) and Javan (C. Atppelaphus) species, were in ex- 
cellent condition, and were liying wild on Direction Island, 
where also pigg were ljving in fha same state, Among birds, 
the Gallus bangkiva (introducéd) was in considerable numbers ; I 
saw also the nest ef the Ploceus hypoxanthus, which comes, not 
every year, but very often ¢o breed there, but the progeny seems 
eithey to die or to return to Java (7). I did not see the snipe, 
but of the Radius philippinus I got several specimens. Egrets, 
blue and white, abounded and®rested on the high trees on some 
of the islands. Lizards of sqveral spe#iés are now found on most 
of the islands imglarge numbers. Of insects the number of 
pecies is very polad erable Coleoptera®w&re represented by 













































clolonthide, Cetontide, Car 1% Llateride, Chrysomelide, but 
as I havgnot my journals of that ate by me, I cannot recall other 
families nor state the number of goua represented. Of Hemip- 
tera I caught a good many spectes, mostly of small size. Many 
species of ants £ e obserged. Neuroptera are represented, ur- 
fortunately, by Se #ermite, introduced some years ago in 
furniture, it is said, but it occurs nowon every islet of the group 
in myriads, I am told that during the cyclone of a few years 
ago, the whole surface of the seg was covered with the mangled 
bodies of dragon-fligs for"miles out to sea, but that since then very 
few have been seen. Of Lepidoptera Meaught many species both 
diurnal andenocturnal, some very hansome, of which I sent a 
mall collection to London in 1879, “The Atlas Moth is rather 
ommon, Orthoptera were represented by the ubiquitous cock- 
oach, and a few Acridiide. 

Mr. Ross told, me that,off several occasions the large fruit bat, 
alled the fying fox, has reached the islands, and once a pair 
arrived together, but died? fram exhaustion apparently, soon 
after arrival. Under favourable circumstané@s, as in the case of 
p i unusually strong pair, these may yet become inhabitants of 

e islets, 

There are, I believe, considerable additions to the flora since 
Mr. Darwin’s visit. It is only within recent years that the 
islands have become so greatly covéred*with cocoanut plants. 
heir original vegetation consisted principally of ‘‘ iron wood” 
sideroxylon ?) and other trees, and of lowshrubs. These were 
nearly all burned out by accidental fires, one of which burned 
or three months. HENRY O. FORBES 
Fatunaba, Timor Dilly, January 21 





‘Festooned ” or “‘ Pocky” Clouds (Mammato-Cumulus) 


` 


UNDER one pf these names letters have appeared at different 
imes in NATURE, gotably on October 19, 1871. These were 
ollowed by a paper read before the Meteorol gical Society by 
Mr. R. H, Scott in February, 1872, in which he collects all the 
pbservations which had then been recorded, and the theories 
hich had been propounded to explain them, 
For several years I have been watching this kind of cloud, 
pnd I think that its formation is capable of a very simple ex- 
lanation, partially in @greement with that suggested by Mr. 
Jevons in the earliest notice of these clouds (PAi? Mag., July, 
1857). The name is applied to a peculiar festooned appearance 
sometimes seen below cumulus and stratus clouds. In Orkney 
Mr. Clousten has found that it is usually followed by a severe 
pale; but in Lancashire, where the festoons are called ‘ rain- 
balls,” it is only considered a sign of rain. Other o'seryers in 
he tropics have also seen it with thunderstorms, and not neces- 
sarily with wind. In this country I have observed it both in 
heavy gales and also in an ordinary summer thunderstorm. The 
ethod by which I have endeavoured to discover its origin has 
een to try and trace its life-history ; that is to say, to follow its 
prowth fro other forms of cloud and to watch the forms into 
which it develops. 

On one point almost all observers gre agreed, that the festoons 
ure frequently seen just before a none begins tu break up. The 
rst time that I was fairly able to trace the formation of the 
loud was one sammer evening in London, when towards sunset 
a flat-based cumulus, like thet marked @1 in the figure, sud- 
lenly became festooned at the base and diminished on the top, 
hs Marked @2 in the figure, A few minutes afterwards the 
whole cloud evaporated. The succeeding night was fine. The 


La 
explanation which immediately suggested itself was that the 
ascentional current which had formed the flat-based cumulus had 
suddenly failed, and that the fe.toons were simply the masses of 
vapour falling downwards for want of support. ° 
Another very striking case isymarked 4 in the figure, and was 
observed before a shower. Here a detached cumulus was ob- 


served to form first festoons, and then they in turn degenerated , 


into raggy cloud, the whole disappearing very shortly, but was 
quickly followed by fresh rain-bearing clouds. The impression 
which the whole conveyed to me was that the festoons were 
formed by a sudden drop of the cloud, and that the ‘‘rag’’ was 
produced when the drop was Jess sudden. The apfearance of 
the ‘‘rag” is not very well rendered in the, diagram, but it is 
very difficult to delineate clouds by any engraving. j 

These are two typical cases of many which I have observed, 
and always with the same result—that “the constant condition 
necessary for the formation of festoons was the sudden failure of 
an ascentional current of air. If so, the explanation of its prog- 
nostic value is very simple. Before many squalls or showers we are 
all familiar with the short, abortive gusts which so frequently 
precede them. Now we have only to assume that the exgen- «e 
tional uptake in front of the main body of the shower is as 
unsteady as the surface wind, and we have at once all the condi-, 
tions of the formation of festoons. Almost all observers aftree 
that they are usually formed at the edges of cloud masses. In 
the case of rain or thunder they ordinarily appear just before os 
atter the rain; but in the case of a gale following some time 
afterwards, as observed by Mr. Clouston, thê festoon must “have 
been formed by some local squall or shower which bore some 
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relation to the disturbed weather which produced the gale. I 
once saw festoons in the west of Scotland during the hardest 
gale I have eve seen in this coyntry. They were formed on the 
outskirts of a north-westerly squall. 

Allied to festooned cumulus we may mention festooned stratus 
and festooned cirrus, The former is quite common in I.o1.don 
during the summer, ahaa ie with showers or thunderstorms, 
while the latter is rare. In both the same idea segms to hold 
good as for cumulus, that they are @rmed by the sudden failure 
of the cftrent, whatever it may bå that forms the stratus or 
cirrus. e e . e° 

It might appear, at first sight, that a unif®rm strdtus could not 
fall in lumps ; buf however uniform it may seem, viewed from 
below, there is probably no such thing as a uniform stratuin of, 
cloud. Some portions are always denser, or composed of larger 
drops, and these, falling first, give theg‘’ poch” appearance. 
In many simple cases, which I have been able to follow, there 
often seems to be a rough correspondence between bosses on the 
upper surface and festoans on the lower. In a2 there is an 
unsuccessful attempt to depict such a case, which is drawn from 
nature. . 

The name of “festooned cloud ” has been objected to as sug- 
gesting a lengthways arrangement of vapour, like the cloud 
called ‘‘rolled cumulus,” with which it has probably nothing in 
common. Mr. Clement Ley has proposed the name of ‘‘tubercled 
cloud ” as more applicable. Prof. Poey, whp has also studied 
this cloud, has proposed the name of ‘' globo-cumulus.” 

The general conclusion then, is that festoons are caused by a 
sudden failure of an ascentional current associated with showers 
or squalls, but whether they portend rain or wind depends on 
the circumstances under which they are observed. 

21, Chapel Street, S.W., April 27 RALPH ABERCROMBY 





The Sacred Tree of Kum-bum 6» 


PERHAPS the following statement may throw a little light qn 
what was the tree geen by the Abbé Huc :— p 

On his voyage home from China the Abbé touched at Ceylon. 
This must have been in 1852 or 1853, as far as I can recollect, 


| I was invited to meet gim at breakfast, at the house of my kird® 
a 
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friend, Sir Charles Macarthy, then Colonial Secretary, my 
zoological and botanical tastes being well known to the latter. 
The conversation turming on plants, the Abbé described a 
ewonderful tree which he had seen, on the leaves of which were 
impressed thousands of likenesses of Buddha. Nothing was 
said about *‘ Thibetan characters,” nor did he lead us to suppose 


, it grew larger than an ordinary finnamon-tree (nof bush), as it 


grows wild. His description was so detailed that, in spite of the 

florid language of a French traveller, I at once recognised a 
plant which grew not uncommonly in our gardens, the leaves of 
which were often placed in the finger-glasses after repasts, as on 
heing crush@d, they imparted a delicious fragrance to the hands. 
Looking up and catching the eye of our hostess, in which lurked 
an amfised smile, f made the motions of dipping hands in a 
finger-glass. She instantly caught my meaning, whispered her 
instructions to the servaft behind her chair, and each finger-glass 
—which useful adjunct tọ a meal was shortly after placed on the 
table—contained a leaf or two of what we used to call by a 
variety of names, such as the ‘‘ profile laurel,” or ‘‘ figure 
laurel,” or ‘‘ face laurel.” 

Theeface of the Abbé was a picture to behold. ‘‘ But here it 
ist’? he exclaimed. ‘* Where did this come from?” We then 
explained that it grew not a dozen yards from where he sat, to 
his Great astonishment, and I fancied not a little chagrin, that 
his wonderful plant should be so well known and common. 

a The plant is, I believe a urei. It has flashed across me that 
it may be a citron, but the plant is so well known in Ceylon, that 
if your contributor, Mr. W. T. Thiselton Dyer, wishes to 
ascertain its name, he has but to write a line to the Director of 
the Botanical Gardens, Peragenia, who will at once recognise it. 

The lewes are broad and pointed, shaped in fact somewhat 
likethe cinnamon. Down each side of the midrib, extending 
algng theeveinlets (I write from memory, remember) are patches 
®f palẹ greqnish-yellow, much lighter than the ground-colour of 
the leaf.” These take innumerable fantastic, face-like shapes— 


*altays profile—and with the aidpf a pin, or point of a dessert- 


“to deceive by etching in lilac leaves 


fork, we, fn 
g t Those merry days, 
The merry days, when we wgre young, & ® 
+ 


amuse ourselves in trying to fiad like- 


used to put in an eye, and 
It was a source of 


nesses of our friends and acquaintances, 
much fun among the young people. 

The events of that morning were, 
stances, deeply impressed on my memory, and I ‘im positive that 
then nothing was said about ‘* Thibetan characters” on the 
leaves or on the bark, nor of the grea¢ size of the tree, and the 
Abbé distinctly recognised the leaves as Mentical with those he 
had seen, You will perceive he call€ it the ‘*Tree of the Ten 
Thou-and Saves” (the italie are mine). This name would well 
apply to the “‘ profile laurel?’ for no two faces are ewer alike, 
but doesnot include characters@ Š ü 

Whethef the size ef the tree and the “* Thibetan characters 5 
grew (in the Abbe’s brain?) aftêr he left Ceylm, I do not know. 
The ‘‘real article” seems to have vanished. A bungling attempt 
could easily be detected, but 
‘travellers see gtrange ghings ” ! E. L. LAYARD 

Brit. Consulate, Noumea, New Caledonia, March 5 


from a variety of circum- 
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Sheet-lightning 


Tue correspondente on this subject (NATURE, vol, xxviii. pp. 
4 and 54) can scarcely be said to contribute anything in support of 
the statement that sheet-lightning and the so-called summer or 
heat-lightning, are nothing else than the reflection of, or the 
illumination pgoduced by, distant electrical discharges, The 
table given in thegreview (NATURE, vol. xxvii. p. 576) is not a 
record of instances of sheet-lightning, but only the number of 
hours, sorted according to the twenty-four hours of the day, in 
which sheet-lightning or heat-lightning was observed at Oxford 
during the twenty-four years ending 1876, In constructing the 
table, all those hours were excluded in which thunder was heard, 
and also the hour immediately preceding and following the hour 
of occurrence of thunder. Only those hours, therefore, were 
included during which any thunder that may have accompanied 
the I@htning was at some distance from Oxford. _ 
e It follows simply as a matter of statistics that, if all cases of 
shget-lightning are nothing else but the ilumipation produced by 
distant electrical discharges, the curve of thunder and the curve 
of sheet-lightning and heat-lightning should be approximately 
è parallel to each other after darkness gas fairly set in, The 
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Oxford observatio show that such is not the cage. To make 
this quite clear wegive the results for August only :— 


Thunder. Lightning. 
8-9 p.m. Be ie cuit o 
g-I0 ,, T 3 ®., 2 
IO-I1 4, i 4 .e. 6 
t 1-mid. a «(63 7 14 
Mid.-r a.m. oe. 92> i saas tian y 
[22-3 a ae a .@... I2 
2-3 » ee ee a | 
3-45 (8) me e.. 3 


These two sets of figures from 8 p.m. to 4 a.m. furnish two 
curves quite distinct from each other; and the difference i? not 
to be explained by the degree of fgcility for recording the obser- 
vations afforded by eacheeparate hour. It may,be added that a 
similar result is obtained from electfical manifestations in other 
parts of the globe dyrig the summer months# It is from these 
facts that it was concluded that no@n@orfiderable number of the 
cases of sheet-lightning and heagéightning are not illuminations. 
produced by distant electrical discharges, but, as sugz@&ted by 
Loomis, are rather to be gonsideyed as due to the escape of the 
electricity of the clouds in“lashes so feeble that i produce. no 
audible sound, and they occur when"the „airebeing very moist 
offers just sufficient resistapce to the electricity to develop a 
feeble spark. THE REVIEWER 


Solar Halo * 


THE following, taken Mom vol. i. Philosophical Transactions, 
p. 219, may interest your®eaders, as the phenomerfon appears 
to coincide almost exactly with the one recorded in NATURE, 
vol, xxviii. p. 30. I omit the illustration, though it corresponds. 
almost exactly with the one in NATURE, except that there were 
mock suns. os į 

“ An account of four suns, which very lately appear’d in France, 
publi-hed inthe French Fournabdes Sohne of May 10, 1666 :— 

«c The gth of April of this present year, about half an hour 
ast nine, there appear’d three circles in the sky. Ove 
of them was very great, a little interrupted and white every- 
where, without the mixture of any other colour, It passed 
through the midst of the sun’s disk, and was parallel to the 
horizon. Its diamete* w&s above a hundred degrees, and its 
center not far from the zenzth. 

<The second way much less, and defective in some places, 
having the colours of a rainbow, especially in that part which 
was within the great circle. It had the true sun for its center. 

‘ « The ¢hird was less than the first, but greater than the second, 
it was not entire, but ogly an arch or portion of a circle whose 
center was far distant from that of the sun, and whose circumfer- 
ence did by its middle join to that of the least circle, intersect: 
ing the greatest circle by its two extreams. In this circle were 
discerned also the colours of a raintow, but th®y were not sc 
strong as those of the second. ® a 

‘©? At the place v here the circumference of this third circle did 
close with that of the second, there was a great brightness o} 
rainbow colours mixt together. And at the two extremitie: 
where this second circle intersected the first, appear’d twi 
pathelias or mock suns,’ &c., &c.” 

In a note to this account it is stated that ‘‘ Five suns appear’c 
the 29 March, A., 1629, at Rome between 2 or 3 of the clock p 
the afternoon.” In the illustration given we find two circle. 
similar to those given in NATURE. It seems that two of thes: 
suns ‘* which were in the intersection of two circles, appear’d is 
that of a cirele, which passed through she sun’s diske, wit] 
another, that was concevtrick to the sun.” 

The? phenomenon of last week was minus the parhelia; ca: 
any reason be given for this? THos, WARD 

Northwic), May 15 





a 





In reply to Mr. Mott’s query (p. 30) I beg to say that 
measured the halo with a sẹtant as carefully as pgssible, ar 
made the semidiameter 25°. [Another halo occuming on th 
13th measured 23° 20’.], 

With regard to the mock moons, they were perfectly equi 
distant from the horizon all the time I ob.erved them, and 
regret that I did not notice that Mr. Mott had seen them othe 
wise, read his letter rather hurriedly and thought the expre: 
sion ‘ out of place” referred to their position above the moor 
and not to & want of parallelism with the horizon. SM. 

\ Temple Observatory, Rugby, May 17 
. d 
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: Mock Moonse 


I NEVER noticed that mock moons and mock suns are not 
always at the same altitude as the moon or sun, but I would 
point out that when eobjects are high up, it is very difficult to 
decide on theip relative altitudes. If mock moons are at the 
same altityde as the mon, then of course they are not on a great 
circle, but on a small one, and in consequence, except when 
they are low down, a straight line passing through the mock 
moons wig pass above the nfogn, and when they are high up, at 
a considerable distance above it. In such a case, if the observer 
does notdooķ straight at the noon, he may easily suppose that 
one of the mock moens is highêr up than the other. Is your 

correspondent (vol. xxvii. p. 666) sure that they were not at the 
same alsitude on the occasion he refers to? If, instead of facing 
the moon and looking strmight at it, he looked more at the right- 
hand mockamoon, the jllusion veo&ld be produced of the left- 
hand oe appearing higher up. The same illusion is caused 
when the hor¥ontal liges of building#os of a window cut the line 
passing vertically through the moon obliquely ; so that great care 
is gequired in making the®&observations. 

I might add that I observed the mock moons and halos on the 
evening allgded to (April 96) froma Sunderland till after 11 p.m., 
and that Mnoticed gothing unusual in their positions or size. 
The mock nfoons (or suns) are always outside the ordinary halo 
when their altitude is considerable. On that occasion there was 
also visible a considerable part of the horizontal halo passing 
through the mock moons, forming long tails to them away from 
the moon ; also v@rtical and horizontal rays proceeding from 
the moon ; forming a faint crosswith the moon at its centre. 
The horizontal rays were narrow, and reached at one time to 
the ordinary halo, but were mfch fainter than the “tails” of 
the mock moons. The vertical rays did not reach quite so far, 
and were broad and indefinite; otherwise I suppose their cha- 
racter (exgept as tg lwightness) would be much the same as that 
of the ‘‘sun pillar” described by several of your recent corre- 
spondents. e E a T. W. BACKHOUSE 

Sunderland, May 12 ca ° 





° Hefix pomatia 


ALTHOUGH this species is decidedly local in this country, yet 
it is interesting to note that the,counties in which it has been 
recorded are contiguous to one another. Its course of distribu- 
tion appears to pass through Kent, Sussex, Surrey, Hants, Wilts, 
Gloucestershire, Berks, Oxon, Buck Herts, and Northampton- 
Shire, and this seems to support Mr. Stokoe in his suggéstion 
(NATURE, vol. xxviii. p. 6) that it may be a geologically recent 
importation from France (to the orthern portion of which it 
is confined in that country). e 

In Murray’s ‘ Handbook to Surrey,” p. 70, Helix pomatia is 
stated to abound at Tyting Farm near Guildford, ‘‘said to have 
been intypduced from Italy ” by an Earl of Arundel, and Bevan’s 
‘*Guide to win p. 111, mentions the same localily as the 
“habita of the edible snail imported from Italy,” &c. I vi-ited 
this spot in September, 1880, in quest of Æ. fomatia, and men- 
tioned my object to a farm’ labourer, who speedily produced 
three specimens from under a log of wood, but told me that 
they were not at all plentiful there, as the soil was sandy and 
not chalky, and he said I mu-t look for them on the neighbouring 
chalk downs, wheftce his master the farmer procured his for the 
purpose of adopting the diet, which, when ill, he had been 
advised to try. Be Æ. omatia indigenous or not, there is no 
doubt its presence in England has been assisted by importations, 
for Mr. Lovell Reeve mentions its being introduced from Italy 
by an English hobleman in the vicinity of Box Hill and Reigate 
(cf, also Gray’s ‘‘ Turton,” ed. 1840, p. 35). 

The Æelix scalaris referred to in Venables’ work on the Isle 
of Wight is cited in that book as a monstrosity of Æ. aspersa, 
and Moquin Tandon’s figure of the variety scalaris is of the 
usual coloration of that species. The name, however, was 
originally bestowed by Müller ona variety of Æ. pomatia (Lamk. 
‘* Ag sans vert,” second editjon, vol. viii. p. 32), and is figured 
as such by Draparnaud, but Venables’ reference seems to apply 
to a scalariform variety of Æ. aspersa observed by Dr. Gray near 
Ventnor. ° W. Č. ATKINSON 

Streatham, S.W., May I1 





Cape Bees 
I CAN endorse all that Sir J. H. de Villiers says concerning 
the sense of smell in the wild bees of the Cape. The aversion 


e e 





they have to sweating horses is well®known, as also to the scent 
of chopped carrots. ‘The following instances of this have come 
under my own notice :— 

A party of young men who hadebeen springbok hunting all 
the morning, off-saddled ¢heir horses during the hottest past o° 
the day, under the shadoweof a great krantz (cliff) ; they had bu: 
just tied them to some trees, when the poor animals were attached 
in the most vicious manner by an immense swarm of rock hees 
from the krantz, and so dreadfully were they stung, that, 
although the thongs that bound them were cut through as quickly 
as possible to enable the poor things to escape, one beautiful 
horse was stung to death, and two more of the number were s0 
maddened that they galloped off, and for many®days were quite 
unfit for use. i N 

One of the Hottentot children upon our place, plåying in ihe 
garden near some hived wild bees, mischievously chewed up a 
carrot, and spat it into the entrance of the hive; the boy was 
perfectly naked, and the next few aninutes might have been his 
last, had not the European gardener happened to be near, and 
hearing his shrieks, hastened to the spot, thrust the child into ê 
newly-dug trench, and quickly covered him with earth; but he 
had a narrow escape of his life, for he was literally cevered with 
Stings. R 

The precursor of a storm in the Karoo is generally a whirl- 
wind of dust, and our boys used to take advantage of t®e dislike 
to storms evinced by bees, to throw up large handfuls of dust 
into the air, when a swarm was passing overhead, when sometimes 
the bees would be deceived and settle immediately, 

M. Cargy-[Ionsox 

Late of Graaff Reinet, Cape of Good Hope 
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The Effect of the Change of Colour in the FloWers of © 
‘Pulmonaria officinalis” upon its Fertilisers ẹ ° 
i e 


YESTERDAY J had an opportunity of convincing myself by direct 
observation that the chanfe of colour in the flowers of Puimon 
aria officinalis is of the same significance as in Arges aureum and 
Lantane according to Delpino and Fritz Müller (v nyare 
NATURE, vol. xvil. p. 79). 
®In a small locality about twenty yards long and two broa 
where many hundred flowers of Pulmonaria were in all stages 
of development, its principal fertilisers were the females of 
Anthophoya pilipes, F. ; they visited almost exclurively the red 
flowers and those just beginning to change towards blue, but onl) @ 
exceptionally blue ones. 

The first individual which I watched when it was flying from 
flower to flower did go without any exception. Another indi- 
vidual newly alighting on the place at first noy and then visite? 
one, or some few blue flow@®, but the longer it continued ite 
predatory flight the more it®neglected the blue flowers 2nd 
selected only the red ones, ® ° 

A third female of Anthophora whith I fotldwed indiscrimin- 
ately visited®(a) red flowers of Pulmonaria, (4) large blue flower. 
of Glechoma, both in the following order :—(a) 16, (4) 1, (2) 23, 
(6) 1, (a) 21, (4) 62, (a) 5 flowers ; then it left the place without 
having touched a single blue floweg of Pyjmonaria, 

The fourth and last female of Anthophora I followed neglected 
completely the flowers of Glechoma; but when it visited the 
red flowers of Pulmonaria and met for some time only with 
already emptied ones, it became more and more disturbed 
and hurried, and then indiscriminately visited blue and red flow er~ 
until anew it found honey in a red one, It visited (a) red and (8) 
blue flowers of Pulmonaria in the following order :—(a) 52, (4) 1, 
(a) 18, (4) 3, (2) 16, (4) 1, (a) 34, (4) 3, (2) 7, (6) 1, (a) 42, (4) 1, 
(a) 13; in summa (a) 182 red, (6) 10 blue flowers, 

It is easy to be seen whether a figwe® of Pulmonaria when 
visited by Anthophora contains some acne or not ; in the first 
case the proboscis of the bee rests at least 1 to 14 second, in 
the corolla tube, whereas in the other case it is instantly with- 
drawn. All blue flowers of Pulmonaria which were vi-ited 
preved thus to be empty of honey, and in all which I examined 
with a lens in this locality the stigma was supplied with pollen, 

We may, I think, safely conclude from these observations that 
the blue colour of older flowers of Pulmonaria, whilst increasing 
the conspicuousness of the clusters of flowers, atgbe same time 
indicates to such intelligent bees as Anthophora to which flow ers 
they have tg restrict their visits as well to their own &s to the 
plant’s profit. ixERMANN MÜLLER 

Lippstadt, May 8 
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e ġng as he was in the act of putting it on, running out of the room 


- r) @ e e, 

t ee 
G2 | ©. NATURE e | [May 24, 1883 
v a a Ee ee es 


weight for gold and ailver, and from this time to the pre- 
sent our system of coinage has been based on the Troy 
weight, the Troy pound containing 5760 grains." 

The bullion transactions of the Mintehave hitherto been 
based on an Assayer’s weight termed the ‘‘omrat pound,” 
the final division of which corresponds with the number 
of grains in the Troy pound, and side by side with this 
system a curious method of expressing the ‘standard’ or 
composition of ingots or coinseof gold and silver#has been 
retained until the present yeas. For instance, the ordi- 
nary conception of the compesition of,a sovefeigh would 
be that it is an alloy or mixture of the two metals gold 
and copper in definite proportions, and the. most,simple® 
way of expressing its contents woudd be to describe them 
as consisting of 91°66 per Gant. of gold and 8°34 per cent. 
of copper. An assayer or bullion dealer, op thé other 
hand, using the old @y8tem, would gimply Consider the 
composition of the coin to be gol} Of ‘standard fineness,’ 
that is to say, containing two catats of alloying metalein 
the pound; and in dealing with any particular alloy of 
gold and copper would in “no way regard its p}-centage 
composition, but would consider it &s being so much 
“better” or “worse” than the one definite and legal 
standard, according as it contained more or less of the 
precious metal. The French 20-franc piece, which con- 
tains 90 per cent. of gold, woul thus®@be described as 
“worse o carats 18 carat grains,” and an Austrian ducat, 
which contains 98°61 per cert. of gold, as “ better Iecarat 
2% carat grains.” The cumb@rsome nature of this system 
is evident; it has the disadvantage of being unintelligible 
to those who employ the decimal system, and who are 
therefore in the habit of mentally reftrving to pure gold 
as 1000. It is even found wanting in, clearness by many 
who are conversant with the ordiftary operations of coin- 
age and bullion transactions gerferallye For instance, 
the meaning of “ worse o 18 +e ” as the assay report of 
an ingot is at least- obscure, while the equfvalent state- 
ment that the standard fineness of the ingot is goo at 
once suggests that 1000 spats of the metal contain 900 
parts of gold. 

The ancient system of reporting the results of assays 
possesses however many points of interest, and Prof. 
Roberts adds a few details respecting it, taken from a 


The Scouring of Birds 


In the discussion about the soaring of birds which has lately 
been carried on in NATURE, J do not remember to have observed 
thateany one quoted from Mr. Darwin’s account of the condor. 
He says (‘‘A Naturalist’s Voyage a a the World,” chap. ix. 
p. 186) :—‘‘ When the condors are w eeling in a flock round and 
round any spot their flight is beautiful.e Except when rising from 
the’ ground, I do not recollect ever having seen one of these birds 
flap its wings. Near Lima, I watched several for nearly half an 
hour, without once taking off my eyes: they moved in large 
curves, sweeping in circles, descending and ascending without 
giving a single figp. .. - The head and neck were moved fre- 
quently, and apparently with force ; and the extended wings 
seemed to form the fulert#m on which the movements of the neck, 
body, and tail acted. If the bird wished to descend, the wings 
iere for a moment collapse@ ; and when again expanded with 
an altered inclination, the momentum gained by the rapid,descent 
seemed to urge the bird upwards with the even and steady move- 
went of a paper kite. In the case of any bird soaring, its motion 
must be sufficiently rapid, so that the action of the inclined surface 
of its body gn the atmosphere may counterbalance its gravity.” 

ambridge, May 17 JAMES CURRIE * 


































Intelligence in a Dog 

SoME time since a friend of mine, Mr. J. W. Schaub, a 
mechanical engineer at the Edgmore Ironworks of Wilming- 
ton, Del.,@informed me eof an exceedingly interesting case of 
intelligence in a black and tan terrier belongi:g to him. The 
old mother doz and her playful, family entered his bedroom 
while he was diessing, and one ofthe pups snatched his stock- 
with i he mother at once followed the young offender, took 
the*s{peking from him, and returned it to the master. Mr. 
Schaub sai@ tlaf her conduct gave evidence of displeasure at 
the agtiqn of the pup, and she impressed him with the idea that 
she felt in sym@way responsible for th conduct of her young. 
Being greatly imterested in the matter, Mr, Schaub contrived t> 
haye tìa offence committed on many succesgve mormngs, the 
same performance being repeated each time, š A 
eSt. Louis, U.S., April 24 Francis E. NIPHER 





Mid-height of Sea, Waves 


CAN any of your readers furnish me with the formula, or other 
means, for finding the difference between the mid-height of a 





sea-wave and the sea-level ? e W. PARFITT | work by Snelling,? an authority on the computation of the 
: value of bullion, who, writing in 1766, observes that “ by 

ü m the word SILVER we understand not only the metal so- 
A CURIOUS SURVIVAL è called, pure and unmixed, but also when in a mass with 


copper ; and if but one-half, two-thirds, or any otþer pro- 
portional part of it be silver, yet the wholg bears that 
name, The same is to be understood of GOLD, When by 
itself, or in a mass with silver and copper together, or 
with either of them alone.” 

“This is the reason that inquiries are not made, what 
quantity of fine gold or fine silver is contained in any 
mixture, which seems to be the most natural inquiry, but 
how much standard it holds.’ Thus it is that “the 
Assay Master, in reporting the result of an assay, does 
not give the absolute fineness or the quantity of fine silver 
or fine gold present, but only the relative quantity or 
fineness, that is, how much the mixture is *more or less 
than standagd. In the case of gold of 20 carats fine (or 
20 parts of pure gold in 24 parts of the alloy) the assayer 


THE thirtegth Annual Repost of the Deputy Màster 

of the Mint, just sued, cqntains some gnteresting 
information showing how persistently an ancient system 
of computing the value of bullion has survived in this 
country. The facts are fully set forth in an appendix to 
the Report by ProfChan@ler Roberts, who has recently 
and successfully advocated the adoption of the decimal 
system in the bullion transactions of the Mint. In order 
to make the matter clear, it may be well to state that the 
Troy pound, still used in this country for weighing the 
precious metals, is believed to have been derived from 
the Roman weight of 5759'2 grains, the 125th part of the 
large Alexandrian talent ; this weight, like the Troy 
pound, having beep divided by the Romans into 12 
ounces. The earliest etatute of this kingdom in which 


the Troy weight is named is the 2 Henry V. st. 2, C. 4, | puts down Wo. cal. ond if it is 23 carats 34 grains fine, 
but the Troy weight is universally allowed to have been Us, 


cat, Gt. 
. ti. 
an obolus or half of a carat grin, but in modern tjfnes 
the final division has been 1/6oth of a carat grain. 
It may be pointed out in défence of this complicated 
system, that, as Snelling proceeds to remark, “ the quan- 


in general use from the time of King Edward I. The 
most ancient system of weights in this kingdom was the 
Moneyer'’s pound or the money pound of the Anglo- 
Saxons, which was continued in use for some centuries 
after the Conquest, being then known as the “ Tower 
pound,” omgometimes -the Goldsmith’s pound. It con- 
tained 12 ounces of 450 grains each, or 5400 grains, and 
this weight of silver was a pound sterling. The Tower 
pound was abolished in 1527 by a statute of Henry VIII., 
which first established Troy weight as the only legal 
. e 


he puts down Br, ob.” The last sign represents 


e 
r “On the Abolition of the Troy Pound,” the third Report of the Com- 
missioners appointed to inquire into the condition of the Exchequer Standards. 
Parliamentary paper [c. 30], 1870. 
2 “Doctrine of Gold and Silver Computations,” by Thomas Snelling. 
(London, 1756.) 
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tity of “betterness” or “worseness” in an ingot being 
added tẹ or subtracted from the wéight of it, gives the 
quantity of standard metal contained in it,’ and that 
therefore the “ebetterness” or ‘‘worseness” affords a 
ready means of defermining the amount of copper or gold 
required to standardise the whole. Further, if a number 
of ingots*of varying weights and fineness have to be dealt 
with, a similar result wille be arrived at by taking the 
algebraigal sum of the Several products of their weights 
and “betterness” ore“ worseness.” These advantages, 
howeves, apply to individual calculations, and become 
unimportant whene standarding tables adapted to the 
decimal system are available.! 

In afetter to Mr. Fremantle, Prof. Roberts advocated 
the abolition of this ofd system of carats and grains and 
the adeptitn of the decimal #ystem. This has accordingly 
been carrie into effect. Gold of the value of two millions 
sterling has recefitlp geen imported for coinage, and the 
simplicity and accur of the new system has been 
abundantly demonstrated. 


© 

The fatts above,stated may seem comparatively unim- 
portant in Themselves, but the Mint may at any time be 
called upon to coin (as was the case in 1872) fifteen 
millions sterling .of gold in a single year, and extreme 
care has to be taken tę insure accuracy in the standard 
fineness of tke metal. It is curious that the old system 
dtscribed above should not håve given place before now 
to that which has long been Adopted in other countries. 





THE POISONOUS LIZARD? 


TAE Gila Lidard of Arizona and Sonora has anterior, 
deciduoug, geooved teeth, which communicate by 
ducts with large glandg within theeangle of th. ower jaw 
—an apparatus %o strongly resembling the poison-fangs 
of serpents as to sugge# that this lizard has venomous 
properties. It is said by the natives of Mexico to be very 
poisonous, but others again have declared that it is per- 
fectly harmless. One specirfien*sent to Sir John Lubbock 
killed a frog in a few minutes and a guinea-pig in three 
minutes. ° 
The conflicting statements are probably due to the fact 
that the teeth are very small and easily removed. Some 


+ - specimens of the creature reach the length of three feet. 


As experiments made by allow®ng the lizard to bite animals 
are untrustworthy on account of the uncertainty of getting 
the poison equally introduced into the tissues at every 
bite, Dectors Weir Mitchell and Reichert collected the 
saliva so as@o be able to inject it in known quantities, 
The safiva was obtained by making the animal bite on a 
saucer-edge. It dropped in small quantities from the 
lower jaw, and had a faint and not unpleasant aromatic 
odour. It was distinctly alkaline, in contrast to serpent 
venoms, which are all alike acid. Four and a half 
minims of it diluted with half a cubic centimetre of 
water and injected into the breast of a large pigeon 
caused the bird to walk unsteadily after three minutes. 
At the same time the respiration became rapid and short, 
and “at the fi¢h minute feeble. At the sixth minute the 
bird fell in convulsions with dilated pupils, and was dead 
before the end of the seventh minute. Tl&re was not 
the least trace of any local effect of the poison, as there 
would have been in the case of crotalus venom. The 
muscles and nerves were perfectly sensitive to stimulation 
mechanically or by weak induced currents. The heart 
was arrested in completa diastole, and was full of firm, 
black clots. The intestines looked congested. In an- 
other experiment it was fond that the poison gradually 

* Tables on the system above described were first published in the year 
1651, having been prepared by Mr. Reynolds, Assay Master at the Mint in 


the Towere A second edition was afterwards issued with corrections and 
additions in 1677. 
2 “A Partial Study of the Poison of Heloderma suspectum (Cope), the 


Gila Monster.” By Dr. S. Weir Mitchell and Dr. E. T. Reichert of 
Philadelphia. è 
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lowered the arterial tension and,rendered the pulse irre- 
gular. Its action on the pulse is not due to any effect 
upon the pneumogastric nerves, as it is just the same 
when these nerves are cut. When applied to the heart of 
a frog it arrests its pulsations in diastole, and the osgan 
afterwards contracts glowly—possibly in rapid 77gor 
mortis. The cardiac muscle loses its irritability to 
stimuli at the time it ceases to beat. The other muscles 
and nerves respond readily to irritants, but the spinal 
cord has its power annihilated abruptly and refuses to 
respond to the most powerful electrical currents. 

The authors conclude that ‘‘this interesting and viru. 
lent heart poison contrasts strongly with ‘the venoms of 
serpents, since they give rise to læal hemornhages, and 
cause death chiefly through failure of the respiration and 
not by the heart, unless givefi in overwhelming doses. 
They lower muscle and nerve,reactions, especially those 
of the respiratory apparatus, but do not as a rule cause 
extreme and abrupt loss of spinal power. Finally, they 
give rise to a wide range of secondary pathological 
appearances which are absent from Helodeyna pol- 
soning.” 

This distinction between the action of the Qpison of 
Heloderma and serpent venom is correct as far as regards 
the poison of the rattlesnake and perhaps also the Cro- 
talidæ generally, but the distinction is by no fneans 
marked between the poison of Hefoderma and the venom 
of the cobra. This venom was found by Sir Joseph 
Fayrer and Dr. Lauder Brenton to have byt a slight local 


action as contrasted with that of the rattlesnake or of the > 


daboia, and to produce no local hemorrhage. The effec» 
of cobra poison on birds also is very much® the samg as 
that of the Heloderma ; and in the experémengs given in 
this preliminary paper, the effect of the Heloderma 
poison on the heart of the frog is very mych like tHat of 
cobra poison, the failure of action with subsequent and 
graduały incregsing contraction being almost precisely 
the same.! 

In Brunton and Fayrer’s experiments on cobra poiso», 
the fall of blood-pressure was less marked, but it still 
occurred. Paralysis of the spinal cord also is produced 
by cobrd poison, and the experiments in this preliminary 


paper are too few to enable us to decide whether the® 


paralysing effect is greater from the poison of Heloderma 
than from cobra venom. We shall look with much 
interest to the further study of the venom of this curious 
anjmal, which the author#intend to make on the arrival 
of the fresh specimens qvhich they are about to receive. 

e 
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ON THE CONDENSATION OF VAPOUR FROM 

THE FUMAROLES OF THE SOLFATA RM OF 
POZZUOLI 


® e 
HE fumaroles of the Solfatara of Pozzuoli, and 
especially the larger fumarole known as the Boca 
della Solfatara, give a striking illustration of the action 
of smoke in causing the condensation of aqueous vapour 
in the manner demonstrated “by the experiments of 
Coulier, and more especially by those of Dr. Aitken. 
Persons who have visited the Solfatara will remember 
that one of the feats by which the ciceroni of the place 
try to excite the wonderment pi isitors is to light 
some paper or a few dry branches, and put the flaming 
body before or inside the mouth of the principal fuma- 
role, augmenting thus very greatly the volumes of cloudy 
vapour escaping from the fissure. This phenomenon can 
be observed in all volcanic fumaroles. A flame is not 
indispensable, the condensation of the vapour being alse 
produced by the mere smouldering of tinder. 
Prof, Piria first tried to explain the phenomenon. 
thought that small quantities of sulphurett®@ hydrogen 
issued from the soil together with the aqueous vapour : 


1 Brunton Sad Fayrer on the Poison of Indian Venomous Snakes (R vy. 
Soc. Proceedings, January 22, 1874, p. 126). 
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on mixing with air and coming in contact with a flame, or 


an incandescent body, the hydrogen sulphide would be 
oxidised, and resolved in sulphur and water (with the 
production of small quantities of sulphur dioxide); the 
sulphur, minutely divided, would remain long suspended 
in air, and cause the condensatign to cloudy consistency 
of the aqueous vapour. Piña illustrated his explanation 
bY a simple experiment: if in a ve$sel containing a mixture 
of sulphuretted hydrogen and air a lighted taper is intro- 
duced, a dense mist is rapidly formed; a similar mist is 
produced when glowing charcoal, or highly heated lava, 


e ‚or pumice, or glass, or red-hot iron is introduced in the 


gaseous mixtfre. When there is a large proportion of 
H,S, the gxidation iseery rapid, and the mixture explodes 
and burns. 

Piria’s explanation cannot be applied to the Bocca 
della Solfatara, where the presence of H,S cannot be 
detected either by the sense of smell, or by the lead- 
«Cetate test-papers. In the “ Memorie Geologiche sulla 
Campania (Rendiconti della Reale Accademia delle Scienze 
dt, Napols, 1849, p. 137) Prof. A. Scacchi, after having 
opposed Piria’s opinion, gives the following explanation : 
“I believe the increase of the vapoury cloud due to the 
carbonic acid produced in the combustion of the tinder, 
its affinity for water causing the precipitation of the in- 
visibte vapour, and thus producing a mist.” According 
to Prof.ecacchi, in she presence of large quantities of 
aqueous vapour, and at the temperature of the fumarole, 
carbonic dioxide would act, as hydrochloric acid gas 
which fumes,in ordinary air. 


e Sincg 1849 no one (as far as I have gathered) has 


suggested army new opinion or tried some experiment to 
explain the ponor in question. I thought it would 
be interesting*to test experimentally at the Solfatara the 
opifiion of Prof. Scacchi. I was @nclined to believe that, 
if at the ordjnary temperature carbonic dioxide does not 
condense aqueous vapour from the air, there was very 
little probability that the condensation would*be caused 
êt temperatures as high as those of the vapours issuing 
from the Bocca of the Solfatara (about 90° Centigrade 
externally); the action of flames or smouldering bodies 
in augmenting the vapoury çloid appeared fo me as 
chiefly due to the condensation around the minute par- 
ticles of soot or dust produced during the combustion. 

The following experiments were done“during a clear 
day, when abundant vapours were issfiing from the large 
gumarole:— ° e 

1. A Wolff bottle (1 litre @apacity), from which a ĉon- 
stant current of carbon dioxide Was obbained (by pouring 
dilute hydrochldtic aci® on sal fragments), was placed 
on the ground inside the fumarole. The cloud of vapour 
augmented. 

2. By means of a caoutchouc tube the CO, from the 
generator was cofflucte@ near the hottest invisible 
vapour. This vapour became interspersed with cloudlets 
of condensed vapour, and the cloudy pillar outside the 
Bocca greatly augmented. 

3. A large bottle (of about 15 litres capacity) filled with 
carbon dioxide was brought inside the cavity, and the 
CO, poured out. The effect was most striking outside 
by the voluminous, but not immediate, outbursts of cloudy 
vapour. = 

4. With bellows of ẹbe kind used for sulphuring vines, 
I blew sulphur dust inside the cavity. This caused the 
production of great volumes of visible vapour. The same 
effects were produced every time that minutely divided 
bodies (wheaten flour, oxide of magnesia, chalky dust, 
&c.) were blown, or thrown, inside the cavity or near the 
invisible vapour. 

5. The effect was very striking when the action of the 
carbon digxide (from the Wolff bottle) was combined with 
the action of the sulphur dust. 

6. Æ small alcohol flame augmented the cloudiness of 
the vapSur. 
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7. The smoky flame of burning naphthalene act®d 
much more powerfu"ly than the alcohol flame. 

From these experiments, which (with the exception of 
3 and 6) were often repeated, the folloying conclusions 
may be drawn :— ? 

I. Carbon dioxide helps to condense watéty vapour. 

2. Minute bodies suspended in air are a pow@rful cause 
(the principal cause, as Coulier and Aitken have shown) 
in the condensation of aqueous,¥apour. 

3. The action of flames, o of jncantlescent Bodies, in 
augmenting so remarkably the volumes of visible vapour 
rising from the fumaroles êf the Sa@lfatara must be as- 
cribed both to the carbon dioxide and to the minute carg 
bonaceous particles set free during the combustian. 

Of these conclusions the first reQuires to be confirmed 
by careful laboratory expréments. e ITALO &IGLIOLI 

Laboratory of Agricultural Chemistry, , 

R. Agric. Calége, Portici 9 ° 
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STATE OF THE ATMOSPHERE WHICH PRO- 
DUCES THE FORMS, OF MIRAGE OBSER VED 
BY VINCE AND BY SCORESBY ¢ z 


J> 1881, when I wrote the, article Light for the Encyc. 

Britt., I had not been able to meet with any detailed 
calculations as to the probable state of the atmosphere 
when multiple images are seen ‘of obfects situated near 
the horizon. I had conselted many papers containing 
what are called “ general’é explanations of the pheno- 
mena, but had found no pro@f that the requisite conditions 
could exist in nature :—except perhaps in the case of the 
ordinary mirage of the desert, where it is obvious that 
very considerable temperature-differénees may occur in 
the air within a few feet of the ground. But this form of 
mirage i essentially unsteady, fot it involves an unstable 
state of equilibrium of the air. *In meny of Scoresby’s 
observations, especially that wf the solitary inverted 
image of his father’s ship (then thirty mile8 distant, and 
of course far below the horizon), the defai/s of the image 
could be clearly seen with telescope, showing that the 
air must have been in equilibrium. The problem seemed 
to be one well fitted for greatment as a simple example of 
the application of Hamultcn’s General Method in Optics, 
and as such I discusse: it. The details of my investiga- 


tion were communicated in the end of that year to the - 


Royal Society of Edinbergh, and will, I hope, soon be 
published. The paper itself is too technical for the general 
reader, so that I shall here attempt to give a sketch of its 
contents in a more popular form. But a curigus little 
historical statement must be premised. ° 

It was not until my calculations were finishe@ that I 
found a chance reference to a great paper by Wollaston 
(Phil. Trans. 1800). I had till then known only of Wol- 
laston’s well-known experiment with layers of different 
liquids in a small vessel. But these, I saw, could not 
reproduce the proper mirage phenomena, as the rays 
necessarily enter and emerge from the transition strata 
by their evds and not by their lower sedes. This experi- 
ment is by no means one of the best things in Wollaston’s 
paper, so far at least as the immediate object of the paper 
is concerned. That so much has been written on the 
subject of mirage during the present century, with only a 
casual reference or two to this paper, is most surprising. 
It may perhaps be accounted for by the fact that Wollaston 
does not appear to have had sufficient confidence in his 
own results to refrain from attempting, towards the end 
of his paper, a totally different (and untenable) hypo- 
thesis, based on the effects of aqueous vapour. B® the 
cause what it may, there can be no doubt that the follow- 
ing words of Gilbert were ambly justified when they were 
written, early in the present century :—“In der That ist 
Wollaston der Erste und Einzige, der die Spreglung 
aufwärts mit Glück zu erklären unternommen hat.” For 
his methods are, in principle, perfectly correct and suffi- 
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sientlys comprehensėve ; while some of his experiments | 
imitate closely the state of the 
ductiow of Vince’s phenomena. 


Scoresby’s sketches are composite, as he takes care td 
air requisite for the pro- | tell the reader, so that in the reproduction below ‘Fig. 1) I 
Hfd Wollaston only felt | have simply selected a few of the‘more remarkable portions 























the necessary confidence in his own theory, he could | which bear on the questions to be discussed. It is to be 
hardly have faited to recognise that what he produced by : o 
the extreme rates of change of temperature in the small | -555R SSS Bae EE 


air-spacg close to a red-hot bar of metal, could be pro- |- z 2 Ee > ES i 
duced by natural rates of change in some ten or twenty a = 
miles of the atmosphere *-and he would have deserved 
the cre@it of haying conspletely solved the problem. 

Six months after my paper was read, another happy 
chance led me to seek for’a voluminous paper by Biot, of | 
which I had seeh no mention whatever in any of the ' 
books I had previously consulted. The probable reason ' pax; 
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for the oblivion intq, which this treatise seems to have 
fallen is a curious one. It fogms a considerable part of 


the volume for 1869 of the Mém. de l'Institut. But in| 


the three first great libraries whiçh | consulted, I found 
this volume to’ b® devoid of plates. In all respects but 
this, each of the set@$f this valuable series appeared to 
be complete. Without the figures, which amount to no 
less thag sixty-three, ft is practically impossible to under- 
stand tffqdetailgof Biot’s paper. The paper was, how- 
ever, issued*as a separate volume, “‘ Récherches sur les 
Réfractions extraordinatres qui ont lieu près de Vhorizon” 
(Paris, 1810), which contains the plates, and which I 
obtained at lasgfromethe Cambridge University Library. 
„I have sinte been able to procure a copy for the Edin- 
buygh University Library, Biot’s work is an almost 


exhaustive one, and I f@eund in it a great number of 


the results which follow almost intuitively from my 


methods:—such as the possible occurrence of four 


images, under he conditions usually assumed for the 
explanation of the ordinary mirage ; the effects of (un- 
usual) refra¢tior® on the apparent form of the setting 
sun; &c. Byt it seems to me that Biot’s long-continued 
observations of the phenomena as produced over extensive 
surfaces of level san 


somewhat onesided view of the general question. And, 


in particular, I think that his attempted explanation of 
P ’ b P p 
a 


Vince’s observations (so far às I am able to understand 
it; for it is very long, and in parts extremely obscure and 
difficult, besides containing s@me singular physical errors) 
is not satisfactory. His general treatment of the whole 


question is based to a great extent upon the properties of 


caustics, though he mentions (as the courbe des minima) 
the “locus of vertices’? Which I had employed in my 
investigations, and which I think greatly preferable. 
There can be no doubt, however, that Biot’s paper comes at 
leas next in point of importance to that of Wollaston :— 
thogh M his opinion Wollaston’s work was complete 
only on the physical side of the problem. “Sous le rap- 
port de la physique son travail ne laisse rien à désirer,” 
But, if the chief theoretical papers on the subject have 
thus strangely been allowed to drop out of notice, the 
case is quite different with several of those which deal 
with the observed phenomena. Scoresby’s Greenland, 
his Arctic Regions, and his Voyage to the Northern Whale 
Fishery, are still standard works ; and in them, as well as 
in vols. ix. and xi. of the Trans. R.S.Z., he has given 
numerou? careful drawings of these most singular appear- 
ances. The explanatory text is also peculiarly full and 
clear, giving all that a careful observer cbuld have been 
expected to record. It is ctherwise with the descriptions 
and illustrations in Vince’s paper (Pfz/. Trans. 1799). 
In fact the latter are obviously not meant as drawings of 
what was seen; but as diagrams which exhibit merely 
‘the general features,esuch as the relative position and 
tnagnitude of the images :—the details being filled in at 
the option of the engraver. That such was the view 
taken by Brewster, is obvious from the illustrations in his 


Optics (Library of Useful Knowledge), for while one of | 


Scoresby’s drawings is there copied, one of Vince's is 
treated in a highly imaginative style by the reproducer. 


at Dunkirk have Jed him to take a 
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remarked that the angular dimensions o° these pheno= 


mena are always of /e/escopic magnitude :—the utinggt 
elevation of an image rarely exceeding a quarter or a 
third of a degree. e., > 
Because the rays concerned are all so nearly horizontal, 
and (on the whole) cozcave towards the earth qind be- 
cause they must also have on the whole considerably 
greater curvature than the corresponding part of the 
earth’s surface, especially if they happen to have® points 
of contrary flexure ; it is clear tltat, for a prel#minary 1n- 
vestigation, we may treat the problem as if the earth were 
a plane. This simplifiess matters very considerably, so 


that definite numerical results are easily,obtained ; and 


there is no difficulty in afterwards introducing ¢he (con å 


paratively slight) corrections due to the earth’s onsvature. 
But these will not be farther alluded to kege., ° 

Of course I began, as almost every other person who 
has thought of the production of the ordinary fhirage of 
the desert must naturally have begun, by considering the 
well2nqwn paoblem of the paths of projectiles discharged 
from the same gun, with the same speed but at different 
elevations of the piece. This corresponds, in the optgal 
problem, to the motion of light in a medium the square 
of whage refractive index is proportional to the distance 
from a given horizontal plane. Instead, however, of 
thinking chiefly of the different elevations corresponding 
to a given range, I sought for a simple criterion which 
should enable ree to decide (in the optical application) 
whether the image formed would, in any particular case, be 
è direct or an inverted C 
be obtained, along wigh the number and positions of the 
images, by a sfudy of the form of the pets on which lie 
the vertices of all tlee rays issuing from a given point. 
Thus, in the ballistic problem, the locus of the vertices of 
all the paths from a given point, with different elevations 
but in the same vertical plane, is an ellipse. 

Its minor axis is vertical, the wer end being at the 
gun; and the major axis (which is twice as long) is in the 
plane of projection. Now, while the inclination of the 
piece to the horizon is less than 45°, the vertex of the path 
is in the Jower half of this ellipse, where the tan sent 
leans forward from the gun; and in this case a small 
increase of elevation /exgthens the range, so that the two 
paths do not intersect again above the horizon. In the 
optical problem this corresponds dg an erect image. But, 
when the elevation of the pied@ is greater than 45°, the 
vertex of the path lies in the wper half of the ell.pse, 
where the tangent leans back over the gun; anda s.nall 
increase of elevation shortens the range. Two contig 10us 
paths, therefore, intersect one another again above the 
horizon, And, in the optical problem, this corresponds 
to an inverted image. In symbols, if the eye be taken as 
origin and the axis of x horizontal, there will be a direct 
image for a ray at whose vertex dy/dx ange (in the curve 
of vertices) have the same sign, an inverted image when 


the sigas are different. E 


. 


Me. And this, I saw at once, cald , 
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Hence, whatever be the law of refractive index of the 
air, provided only it be the same at the same distance 
from the earth’s surface, (z.¢. the surfaces of equal density 
parallel planes, and therefore the rays each symmetrical 
about a vertical axis) all we have to do, in order to find 
the various possible images of an object at the same level 
as the eye, is to draw the curve of vertices for all rays 
passing through the eye, in the vertical plane containing 
the eye and the object, and find its intersections with the 
vertical line midway between the eye and the object. As 
soon as this simple idea occurred to me, I saw that it 
was the very kernel of the matter, and that all the rest 
*would be mere getail of calculation from particular hypo- 
theses. Each of the intersections in question is the 
vertex of a ray by which the object can be seen, and the 
corresponding image will be erect or inverted, according 
as the curve of vertices leans from or towards the eye at 
the intersection. Thus, ineFig. 2, let E be the eye, and 





` e o] 
Fig, 2. e 


the dotted line the curve of vertices for all rays in the 
plahe of the paper, and passing through E. Let A be an 


Sobject at the level of the eye, A!A?A3 the vertical line 


midway between E and A. Then A’, a2, A3 ave the 
wertices of the various rays by which A can be seen. If 
we make the same construction for a point B, near to A, 
we find that whereas the contiguous rays through al, pl 
and through a*, B? do not intersect, thoge through A2, B? 
do intersect. At® Aland A? thegcurve of vertices leans 
frém the eye, and we have crea images; at A? it lean® 
back fowards the eye, and we have an igverted images. 
And thus, if this @ueve be eontinuous, the images will be 
alternately erect and inverted. he sketch above is 
essentially the same as one given by Vince, only that he 
does not employ the curve of vertices. If the object and 
eye be not at the sameplevel,@he construction is not guile 
so simple. We must now drawa curve of vertices for 
rays passing through the eye, and another for rays 
passing through the object. Their intersections give all 
the possible vertices. (This construction of course gives 
the same result as the former, when object and eye are at 
the same level.) But the images are now by no means 
necessarily alternately erect and inverted, even though 
the curve of vertices be continuous. However, I merely 
note this extension of fh@rule, as we shall not require it 
in what follows. 

I then investigated the form of the curve of vertices in 
a medium in which the square of the refractive index 
increases by a quantity proportional to the square of the 
distance from-a plane in which it is a minimum, and 
found that (under special circumstances, not however 
possible in air) three images could be produced in such a 
medium. But the study of thisecase (which I could not 
easily explain “Mere without the aid of mathematics) led 
me on as fellows. 

As the cutvature of a ray is given by the ratio®of the 
® 
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rate of change of index per unit of length perpendicilare 
to the ray, to the index itself (a result which I find was at: 
least virtually enunciated by Wollaston) ; and as àl] the 
rays producing the phenomena in question are very nearly 
horizontal :—z.e. perpendicular to the direttion in which 
the refractive index changes most rapidly':—¢heir curva- 
tures are all practically the same at the same level. 
Hence if the rate of diminution of the refractive index,. 
per foot of ascent, were nearly éongtant, through the part 
of the atmosphere in which the fays trayel, the #ays we 
need consider would all be approxifnately arcs of equal 
circles ; and the curve of vertjces would (so far af these 
rays are concerned) lean wholly from fhe eye ; being, in 
fact, the inferior part of another equal circle which Das its 
lowest point at the eye. Hence butgne image, an erect 
one, would be formed; betgit would be seen, elevated 
above the true direction of the object.” This is practically 
the ordinary horizontal sefraction, s0, fi as?’ terrestrial 
objects on the horizon are concerned e paths of the 
various rays would be of the formdff Fig. 3 (the drawing 


oe ; 


@ 
FIG 3. 


is, of course, immensely exaggerated) amd the locus of 

vertices, A B C, obviously leans from the eye.e But now 

suppose that, below a stratum’ of this kind, there were pne 

of constant density, in which ô$ course the rays would be 

straight lines. Then our sketch takes the form F ig. 4 

(again exaggerated) ; each of the portions of the ray in 
i i 
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the upper medium being congruent to the corresponding 
one in the former figure (when’ the two figures are drawn 
to the same scale), but pushed farther to the right as 
zis extremities are less inodined to the horizon. Tn its 
new form the curve of vertices ABC leans back ¢owards 
the eye, and we have an inverted image. The lower 
medium need not be uniform as, for simplicity, we 
assumed above. All that is*required is that the rate of 
diminution of density upwards shall be less in it than ‘in 
the upper medium. se 

Thosé who have followed me so far will at on@ see 
that, as a more rapid decrease of density, comnfencigg at 
a certain elevation, makes the curve of vertices lean 
back, so a less rapid decrease (tending to a “ stationary 
state’) at a still higher elevation will make the curve of 
vertices again lean forward from the eye. I need not 
enlarge upon this. 

Thus to repeat :—the conditions requisit® for the pro- 
duction of Vince’s phenomenon, at least in the way con- 
jectured by him, are, a stratum in which the refractive 


index diminishes upwards to a nearly stationary state, ` 


and below it a stratum in which the upward diminution is 
either less or vanishes altogether. 
secures the ufper erect image, the latter the inverted 
image and the lower direct image. : 

In my paper read to the Royal Society of Edinburgh I 
have given the mathematical details following from the 
above statement ; and have made full calculations for the 
effect of a transition stratum, such gs must occur betwee 
two uniform strata of air of which the upper has the 
higher temperature. From Scoregby’s remarks it appears 
almost certain that something like this was the- state of 
affairs when the majority (at least) of his observations 
were made. When two masses of the same fluid, at 
different temperatures, rest in contact; or when two 
fluids of different refractive index, as brine and pure 


` ` 


The former condition ` 
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water, diffuse into one another ; ġe intervening layer 
must h&ve a practically “stationary” refractive index at 
each of its bounding surfaces, and a stratum of greatest 
rate of change® of, index about midway between them. 
The exact Jaw of change in the stratum is a matter of 
comparagively little consequence. I have assumed (after 
several trials) a simple harmonic law for the change of 
the square of, the refractive index within the stratum. 
This satisfies al] the abwye conditions, and thus cannot 
in any case be very far from the truth. But its special 
merit, andfor my purpose this was invaluable, is that it 
leads to results Which involve expressions easily calcu- 
elated numerically by means of Legendre’s Tables of 
Elliptic Integrals. Tis numerical work can be done once 
for all, and then we can intgpduce at leisure the most 
probable Risothesetas to the thickness of the transition 
stratum, the height of its lavgr surface above the 
ground, and the EA change of temperature in passing 
trough it. I need #& now give the details for more 
than one case, and I shall therefore select that of a tran- 
sition stimtum 5o feet thick, amd commencing 50 feet above 
_ the grout Frogn the physical properties of air, and the 
observed fact’ that the utmost angular elevation of the 
observed images is not maich more than a quarter ofa 
degree, we find that the upper uniform layer of air must 
under the condigons a@signed be about 7° C. warmer than 
the lower. * Hence by the agsumed law in the stratum, 
the maximum rise of tempegature per foot of ascent (about 
the middle of the transitionstratum) must be about 0°2 C. 
per foot. Such changes have actually been observed by 
Glaisher in his balloon ascents, so that thus far the hypo- 
thesis ig justifigde But we have an independent means 
of testing it. The form of the curve of vertices is now 
somewhat like thé fullslines in the following cut, Fig. 5 :— 
e e 
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where E is the eye, and the dotted lines represent the 
boundaries of the transition stratum. It is clear that, if 
PM be the vertical tangent, there can be but one image 
of an object unless its distance from E is at least twice 
EM. This will therefore be called the “ Crztcal dis- 
tances’ If the distance be greater than this there are 
threeeimages :—one erect, seen directly through the lower 
uniform stratum—then an inverted one, due to the diminu- 
tion of refractive index above the lower boundary of the 
transition stratum—and finally an erect image, due to 
the approximation to a stationary state towards the upper 
boundary of that stratum. Now calculation from our 
assumed data gives EM about six miles, so that the 
nearest objects affected should be about twelve miles off. 
Scoresby says that the usual distance was from ten to 
fiféeen miles. Thus the hypothesis passes, with credit, 
this indepSndent and severe test. A slight reduction of 
the assumed thickness of the transition-stratum, or of 
its height above the ground, would make the agreement 
exact. 

All the phenomena described in Vince's paper of 1799, 
as well as a great many of those figured in Scoresby’s 
works, can easily be explained by the above assumptions. 
Scoresby’s remarkable observation of a single inverted 
image of his father’s ship (when thirty miles off, and of 
course far below the horizon) requires merely a more 
rapid diminution of density at a definite height above the 
sea, -His figure is the second in Fig. 1 above. But 
Scoresby figures,as above shown, several cases in which two 
or more inverted images, without corresponding erect ones, 
were seen above the ordinary direct image. The natural ex- 
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a series of horizontal layers of up- 
ward diminishing density and without a “stationary state ” 
towards their upper bounding planes. I find that, by 
roughly stirring (for a very short time) a trough in 
which weak brine below is diffusing into pure water 
above, we can reprodyce this phenomenon with great 
ease. In fact, when temporary equilibrium sets in, the 
fluids are arranged if a number of successive parallel 
strata with somewhat abrupt changes of density. 

But the mathematical investigation, already spoken of, 
shows that it is quite possible that there may be layers 


planation is, of course, 


tending to a stationary state without any corresponding e 
9 


visible images. 

This depends on the fact that, waile the inverted image 
(due to the lower part of a stratum) is always taller thin 
the object seen directly (though not much taller unless 
the object is about the critica] distance) ; the numerical 
calculation shows that the erect image is in general ex- 
tremely small, and can come into notice only when the 
object is not far beyond the critical distance. Thus theft 
may have been, in a// of Scoresby’s observations,{though he 
has only occasionally noticed and depicted themf an erect 
image above each inverted one, but so much reduced in 
vertical height as to have been invisible in his lescope, 
or at least to have formed a mere horizontal line so 
narrow that it did not attract his attention. The greatly 
superior number of inverted images, compared with that 
of the direct ones, figured by Scoresby may thus be 
looked upon as another independent confirmation of the 
approximate correctness of the hypothetical arrangement 
we have been considering. š a 

To obtain an experimental repetition of the phenomena 
in the manner indicated by the above hypothesis, æ tank, 
with parallel glass ends, and about 4 feet Pong, was half- 
filled with weak brife (carefully filtered). Pure avater 
was then cautiously introduced above it, tfl the tank was 
nearbye filled. After a few hours the whole had settled 
and steady diffusion, and 
Vince’s phenomenon was beautifully shown. The objgct 
was a metal plate with a small hole in it, and a lamp with 
a porcelain globe was placed behind it. ‘Lhe hole was 
triangufar, with one stde horizontal (to allow of distin-tion 
between direct and inverted images), and was placed nea® 
one end of the tank, a little below the surface-level of the 
unaltered brine, the eye being in a corresponding position 
at the other end. A little vertical adjustment of object 
and eye was required fram time to time*®as the diffusipn 
progressed. The theorefcal results that the upper erect 
infige is usually much®less than the objegtpand that it is 
seen by glowly convergent rays} while the inverted :nage 
is larger than the object and is seen by diverging rays, 
were easily verified. ‘ 

To contrast Wollaston’s best-known experiment with 
this, a narrow tank with par@llel siges was half-filled with 
very strong brine, and then cautiously filled up with pure 
water. (The strong brine was employed to make up, as 
far as possible, for the shortened path of the rays in the 
transition stratum.) Phenomena somewhat resenibling 
the former were now seen, when object and eye were 
nearly at the same distance apart as before, and the tank 
about half-way between them. But in this case the dis- 
parity of size between the imageg,was not so marked— 
the upper erect image was always seen by diverging rays, 
the inverted image by rays diverging or conv rging 
according as the eye was withdrawn from, or made to 
approach, the tank. In this case, the curvature of cach 
of the rays in the vessel is practically constant, but is 
greatest for the rays which pass most nearly through the 
stratum of most rapid change of refractive index. Hence, 
when a parallel beam of light fell horizontally on the tank 
and was received on a ‘sufficiently distang screen, the 


lower boundary of the illuminated space was blue—and 


the progress of the diffusion could be watched With great 
precision by the gradual displacement of this?blue band 


6 e s e 
® 


88 
—_*—_____. 
s . 
I propose to employ this arrangement for the measure- 
, ment of the rate of diffusidn, but for particulars I must 
e refer to my forthcoming paper. 

Wollaston’s experiment.with the red-hot poker was 
probably, his experiment With the long red-hot bar of 
iron almost certainly, similar to that above described with 
the long tank and the weak Brine; and wo/ to that with 

* the short tank, though the latter is® usually cited as Wol- 
laston’s contribution to the explanation of the Vince phe- 
nomenon. We have seen how essentially different they 
are, and that the latter does not correspond to the condi- 

«tions presented in nature. P. G. TAIT 
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* NOTES 


THE Council of the Scoftish Meteorolozical Society are 
:oliciting subscriptions, however small, for the proposed Ben 
® Nevis Observatory. It is essential to the success of this im- 
pætant national undertaking that the buildings should be erected 
during the present summer, and several thousand ponnds are 
requifed before operations can be commenced. A considerable 
sum has already been received in liberal subscriptions from a 
few indiv@uals, but not nearly enough for the purpose. We 
trust that many of our readers will send what they can to the 
Scottish*Meteorological Society, Edinburgh. 


DR. WILD, president of the International Circumpolar obser- 
vation parties, announces that in copformity with the request of 
several Governmehts, the observations now going on round the 
Pole will ngt be prolonged beyond the time originally fixed, viz. 

* Septembgry and that all the parties, if not prevented by ice, will 
be backewithip that month, 


A LECTER read at the Paris Geographical Society states that 
P. Vidal, Frencft missionary to Samoa, has discovered the 
remains of La Perouse and his unfortunate companions, °° 


THE Rev. S. J, Perry, S.J., has lately been elected a Corre- 
e _ spofiding Member of the Accademia dei Lincei. 


Dr. HENRY SCHLIEMANN has been elected an Henorary 
Egllow of Queen’s College, Oxford. 


Last week we announced that a baronetcy had deservedly 
been conferred on Dr. William Chambers, and this week we 
regret to announce ghe death of the veteran publisher in his 

eeigifty-fourth year. As the head of te firm of Messrs. W. an@ 
R. Chambers, he,bas through a Jong lige done ,splendid serviee 
in the spread of edf€asion, anè of a knowledge of science, In 
his ë‘ Information for the People,” his ‘‘ Tracts,” his text-books 
of sciencg, among the first of their kind, and by various other 
means, he did good pioneer work in scientific literature and 
education. > a 


In reference to our note last week (p. 63), a correspondent 
writes that the American table at Naples is being used by its 
first occupant, Dr. E. B. Wilson, of the Johns Hopkins Uni- 
versity, Baltimore. Dr. Wilson has been working during a part 
of the year at Cambridge on early mammalian embryology, and 
at Naples his work will probably be either on certain points in 
the development of somaggf the Ccelenterata or upon the em- 
bryology of the Dicegemid& as available material permits. 
Williams College, Mass., which holds the American table, 
receives a brief course of lectures from each worker whom it 
appoints to the privileges of the Naples Station. 


On the evening of Friday last week several tornadoes swept 
e over the states of Minnesota, Wisconsin, Illinois, and Missouri, 
which were exceptionally destructive to life and property even 
for that tornado®Monubled region. It is reported that 83 persons 
wee have been kiled and 340 injured, many of them fatally, and a 
very large number of houses reduced to ruins, Of these torna- 
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will give their award on Saturday next. 





*4 j 
[Way 24, 1883 





ieee eee 
does the most terrible inits destructiveness would appear to hdve 
been the one which passed over Racine in the south-east of 
Wisconsin, killing 25 and injuring 100 persoys, and wrecking 
150 buildings. ‘The path of the tornado Was about 400 yards 
wide and half a mile long, and all buildings, parffcularly those 
in the central line of its path, collapsed into mere nasses of 
ruins, Waggons and other movable articles were blown into 
Lake Michigan, over which the tqrimdo passed on Jesving the 
town, the whirling columns of clouds afid the violent commo- 
tions of the lake presenting a grand and impressivt spectacle. 
The recently published ‘‘ Professional Papers of the Signal 
Service, No. VII.” show that the region over which thee tor- 
nadoes passed is comprehended within tint portion of the United 
States where tornadoes are of øt frequeat occurrenée. e 


Mr. BRUNLEES, the Qresident of the Jnjfitution of Civil 
Engineers, has sent out invitations fgr ù conversazione at the 
South Kensington Museum on Wednesday, the 30th inst. e 


On Saturday last, May 19, the Essex Field Club heft? its first 
meeting of the session. The party, nearly ninety # number, 
alighted at Theydon Bois Station on the Ongar branch of the 
Great Eastern Railway, and proceeded through Epping Forest 
to Ambresbury Banks, where they werg met ny Sir T. Fowell 
Buxton. The party was then conducted through the splendid 
park belonging to the Copt Haff Estate, and finally assembled” 
at Warlies, Waltham Abbey, théseat of Sir Fowell Buxton, 
who had kindly invited the Club for the occasion. In the 
course of the evening a paper on “‘ English Plant Names” was 


read by Mr. J. Britten, F.L.S. * » . 


THE Paris Aéronautical Exhibition, wil? beeopened at the 
Trocadéro on June 5 andeclose on the 18th.. MM. Janssen, 
Berthelot, Paul Bert, and Hervi Manggn are among the members 


of the committee, as well as a number of senators amd deputies. 


The festival will take place at Annonay on July 29, and statues 


of the two brothers Montgolfigr will be erected on the public 
place of the city. A competition has been opened in Paris, and 
the works of competitors are op view at the Cercle de la Librairie. 


The jurymen, mostly members of the Academy of Beaux Arts, 
The height of the 
monument and pedestal will be 7 metres. The prize is 3000 
francs for the plaster model to be exhthited at Annonay on 


July 29, and 40,000 francs for the bronze, The marble for the 


pedestal will be given by Government. A public banqugt will 
be given in Paris, M. Gaston Tissandier being in thegchair. 
œ 


ON April 29, at 10.30 p.m., a brilliant meteor was observed 
in Jondalen in Norway. It appeared in the east, and went in a 
southerly direction, where it passed out of sight. Its size to the 
eye was about the same as the moon’s, while its shape appeared 
to be conic. The colour of its track was deep red, and it shone 
so brilliantly that the smallest objects could, be seen on the 
ground. It lasted several seconds, and disappeared behind some 


mountains. ; 


On the 13th, at 8 o'clock in the evening, a large ‘meteor was 
observed at Epiņal, travelling from south-east to north-west ; it 
had a disk which has been estimated at a decimeter. The tail 
was of a pinky colour; a noise from explosion was heard. It 
was also observed at Mulhausen. 


Tue Reports on the Public Gardens and Plantations in 
Jamaica are becoming yearly of more importance, That for the 
year ending September 30 last is now before us. Mr. Morris opens 
his report by bearing testimony to the liberality of the Steam- 
ship and Railway Companies in conveying plants free of charge 
to the different ports and railway stations. ‘ By these means,” it 
is stated, ‘districts, formerly beyond the reach of the Public 
Gardens, have been able to obtain plants as conveniently and as 


“cheaply as if they were in the neighlgourhood of Kingston.” 
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It 
is stated that a drought, caused chiefly by the failure of the May 
rains comingealter a succession of dry months with parching 
winds, had a pfejudicial effect on all agricultural operations. 
Mr. Morris says: ‘‘Jtis a subject of common remark amongst 
old planters that the ‘seasons,’ or the perivdical rains which 
have hitherto fallen with great regularity and copiousness during 
the months of, May an@ October of each year, are becoming 
inore and more uncertain and irregular, and the effects of these 
conditidns are clearly showy in the precariousness of the agri- 
cultural products affected by them. These remarks apply chiefly 
to the southern slopes of the Blue Mountains, and to such other 
districts stretching suth and west where coffee and provisions 
are be®g chiefly raised.” Wonder the head of ‘ Cinchona Planta- 
tion,” the cultivation of which plants has become an object of 
special attentién YnsJamaica, Mr. Morris reports very fully. He 
says: ‘*In order to @&t the commercial value of Jamaica grown 
bark, no better plan could be followed than to send it in lots to 
the oen market anf place dt in competition with barks from 
other triese That it has so satisfactorily stood this test and 
brought in a Jarge return on the outlay, and, moreover, that the 
results of the sales have induced cinchona planting to be under- 
taken in the island hy private enterprise with energy and success, 
are maiters for which the Government no less than the general 
public are to be congratulafed.” ‘‘ During the past year chief 
attention has been given t@ the successful introduction of Cinchona 
Ledgeriana and its establishment as a cultivated plant in Jamaica. 
In addition to the plants established on the Government planta- 
tions, severad thousands have been distributed amongst private 
planters, and eqch lot of these will doubtless form a nucleus from 
whence seeds and cfitings may hereafter be obtained, and thus 
prove most faluable acquisitions to private plantations.” A few 
plants of the now wel known cuprea bark, Remijia pedunculata, 
have been raised from seed received from Bogota, and are being 
tried in order to test the value of the bark under cultivati$n. 
An attempt is about to be made to manufacture cinchona febrifuge 
in the island in a similar way to what is being now done so suc- 
cessfully in the East Indies, By this means a valuable and cheap 
preparation will be available for use among the poorer classes. 
Besides the cinchonas the cultivation of jalap and various other 
economic plants has received attention during the year, so that 
we have evidence that a good deal of really useful work is being 
carried on by Mr. Morris in Jamaica. è 


e 

A WRITER in the North China Herald on the history of gua” 
powder in China asserts that this explosive was known in the 
seventh century of our era. The alchemists of the Han 
dynasty, and subsequently in the fourth and following centuries, 
worked with s.ltpetre and sulphur, as well as cinnabar, red 
oxide of lead, and other common compounds, But in theseventh 
century we find gunpowder used to make a crackling sound and 
to afford an agreeable sight to the court of Sui Yang-ti, the 
emperor of that time. The earliest exhibitions of fireworks 
mentioned in Chinese history belong to that date. The sub- 
stances used in the composition of gunpowder are all native to 
China, and the writer appears to provegconclusively that the 
Arabs derived the art of firework making, as well as gun- 
powder, from the Chinese. The discovery once made, the 
Chinese alchemists, owing to the badness of their hypotheses 
and the futility of their aims, were slow at improve. 
ment. But the q@octors of the Arab colonies in China 
carried to Bagdad the germs of the Chinese discoveries, and 
there they were elaberated into new forms. In short, in many 
arts and sciences the Arabs learnt from China, and, assisted 
by Nestorians, Jews, and Greeks, improved on what they 
learned. In course of years, cannon, matchlocks, and shells 
for use in sieges were brought to China from Mohammedan 
countries. There are faint traces in the eleventh century of rude 


© 
firearms: in the twelfth and thirteenth centuries the records of 


their ùse in the Chinese wars become frequent and distinct. e 


The Golden Tartars, in their wars with South China in the 

twelfth century, used cannon Which they called “ heaven-shaking 

thunder.” In an iron tube was placed powder which was “set® 
fire to, and would burn d8wn half a square /z of houses and 

pierce a coat of mail tnade of iron rings.” It is expressly stated 

that Genghis Khan, the Mongol conqueror, used cannoħ in his 

wars. Kublai Khan also used these weapons at a siege cele- 

brated in Chinese history—that of Siang-yang. Hearing, it is 

said, the sound of the explosion, which shook the sky, and 

seeing that the balls entered seven fef into the earth, the 

Chinese defenders of the city cRpitulated. «It is clear that 

China owed its knowledge of artillery to the Mohammedans. 

In the fourteenth century commenced the European intercourse 

with China, which then abdndoned the Arabs, and took thg 

Portuguese as teachers in the construction of weapons of 
warfare, = 


News from Iceland states that from the 12tl»to the 21st of 
March there were violent volcanic water eruptions. . 


4 e 
A REUTERS telegram from Hong Kong vid San Francisco 
announces the completion of the telegraph line between Canton 
and that colony. This is the second great line in? China, and 
appears to have been constructed wholly by nattve merchants in 
Canton, who found the want of early communication with 
western markets in théir commercial transactions. Vigorous 
preparations are also being made for the nfost furmidabie uncer- 
taking of this nature that has yet been attgnpted, in Ching, vit, 
a line connecting Peking with Canton, According go the latest 
information an expeditionary party has S#tived at Shanghai to 
conduct the necessary surveys. It will proceed fixSt t Soochow, 
and there, under the escort of 200 troops, will commence its 
work, proc@eding southward. 


A NUMBER of students at the Ecole des Mines of Frapce will. 
during the summer make an excursion to the Arctic regions. | A 
stegmer, in charge of a Norwegian Arctic hunter, will bring the 
party to Throndhjem and Hammerfest, and thence to Spitz- 
bergen, which will be examined during a fortnight’s stay. ° The 
Naturalistic Mu-eum of Paris sends two savants with the paity. 


Tue additions to the Zoological Society’s Gardens during the 
past week include tw@ Green Monkefs (Cercupithecus callitri- 
chus § 3) from Wegt Africa, presented by Mr, Thos, H. Dixon ; 
a Long-eared Owl (Aszo otus} British, weented by the Rev. H. 
D. Grantham; a Smooth Snake (Coronella levis}, European, 
presented by Mr. W. H. B. Pain; seven Black and Yellow Cy- 
clodus (Cyclodus nzgro-luteus) from Tasmania, presefited by Baron 
Ferdinand von Mueller, C.01.2.S@; a Proteus (Proteus anguinus), 
European, presented by Miss Maud Howard ; a Sea Crayfish 
(Palinurus vulgaris), British Seas, presented by Messrs. Mile 
stone and Staniforth ; three Green-winged Doves (Chalcoshap- 
indica) from India, a Herring Gull (Larus argentatus}, British, 
deposited; a King Vulture (Gyfasus papa) from Tropica 
America, purchased; a Cabot’s Tragopan (Ceriornis cabcti 2 | 
from North-West China, received on approyal, 
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OUR ASTRONOMICAL COLUMN 


THE COMET OF 1707.—The elements of this comet’s orbi', 
as calculated by Lacaille and Struyck, bear a certain degree cf 
resemblauce to those of the comet discovered by De Vico at 
Rome on February 20, 1846 (1846 1V. of our catalogues), to 
which Van Deinse’s defimtive calculation assigns 2 period of 
revolution of 73 years. The interval between the perihelién 
passage- in 1707 and 1846 would give two periods of 69*Igears; 
there is consequently a sufficient reason för examining how far 


the elements of the comet of 1707 represent ethe observatioikimas 


It appears to have been discovered by Manfredi at Bologna on 
November 25, and the place given in the Mémoires of the Paris 


go 
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Academy for that date was in RA. 308° 25’, Decl, —24° 17', 
o Pingré in his Coméfographie mentions that according to Struyck 
*this position is erroneous, and that ten irinntes should be added 
to the declination and five to the rigat ascension as printed 
in the Avémoires, adding that if Lacaille has used the Bologna 
“observatién his orbit would be less accurate than that of Strnyck. 
The Bologna observers Manfredi anf Stancari found the comet 
en November 25, in the same field of view of an 8-foot tele- 
scope, with two stars, the distance between which they estimated 
ato’. At 7h. 14m. 47s. apparent time the centre of the comet 
was in the right line joining these stars, and its distance from 
the northernmost star was one-third of the distance between 
them. It is easy tọ see from the rough position given, 
that the stars in qudltion are Piazzi XX., 296 and 298, and 
carrying back hig places, we have for the position of the 
comet referred to the mean equinox of 1708'0, R.A. 307° 49'°3, 
Decl. ~ 23° 441. The equation® of time was I2m. 37s. sub- 
tractive from apparent -time, and hence the Greenwich mean 
fgme of observation was November 25'26163. The place caleu- 
lated from Lacaille’s orbit, first published in his ‘* Lecons 
d’Astmnomie,” differs + 72 in R.A. and + 56 in Decl., so 
that it is evident he did not use the position as erroneously de- 
duced inethe AWAotres, The agreement of his elements with 
the Paris observation on December 17 is fairly good; there is a 
much larges dgyiation from the approximate places determined 
at Bologna, on January 13 and 17; but these observations of 
Manfredi and Stancari are probably affected with very material 
errors, as suth is certainly the case with the deduced position 
for the night of @iscovery. So@ar as can be judged from this 
partial comparison of Lacaille’s elements with observation, the 
hypothesis of identity of the comet of 1707 with that of 1846 is 
not supported, but th® observations of the former may deserve 
further discussion. 


o 

*THE TRAQSGT OF #@ENUS.—Prof. C. A. Young has published 
his observations of all four contacts in the late transit of Venus, 
made at the Hafste@ Observatory, Princeton, N.J., with the 
23-inch equatonial, and a power of 160, A@ the two internal 
contacts the aperture was diminished to 54 inches, ‘‘ in order to 
make the observation? comparable as far as possible with thoga 
of the various government expeditions,” but at tfe external 
contacts the full aperture was employed ; a polarising helioscope 
"was atteched. We have compared the times given by Prof. 
e Yoyng with those calculated from the reduction-equations pub- 
lished in this column, in the formation of which it was the mgin 
object to get geometrical contacts, It has been previously men- 
tione@that there was a close agreement between prediction and 
observation in the case of the results obtained at Harvard 
College, and the following are the small cifferences (cale,—-obs.) 
for Prof, Young’s :— z 


L ~ i6s. Il. +h. IIL, =- Ss. IV. — 4s. 


a 

THE BRITISH ASSOCIATION CaTALocyg: UF Srars.—We 
lately remarked, not ®ighout some surprise, that a Copy of this 
work was priced in a continental fist of secend-hand bools at 
the high figure of 122, Ios., or about three times the cost at its 
publication ingt845. Such a fact naturally induces the query, 
Is there occasion for a new general catalogue of the principal 
fixed stars, or, say, of stars within th@limit of naked-eye vision? 
It is a question upon which there will probably be a wide differ- 
ence of opinion, and it is one that it would be of interest to 
discuss, 





GEOGRAPHICAL NOTES 


THE last number of the Verhandlungen der Gesellschaft fiir 
Ardkunde of Berlin contains a paper by Prof. Brauns, late of 
Japan, on the Island of Yesa The writer agrees with Mr. 
Keane and other ethnologists Mat the Ainos are a totally 
different race from the Japanese, The number of these people 
in Yezo and the Kuriles is given by the Japanese Govern- 
ment as 18,000, but many authors place the number as high as 
50,000. In Saghalin there are ro,o00 to 12,000, and if those in 
the southern part of Kamschatka who are living under Rus-ian 
rule are included, the total number of the race would probably 
be from 60,000 to 70,000. In the same issue the indefatigable 
explower of the Philippines, Herr Jagor, describes briefly a 
recent journey throuf® Luzon. An interesting communication 
ovis is a list of the papers published by the Geographical Society 

of Tokio in its vokime for 1880. This Society is composed, “ve 
believe, alraost wholly of natives, and its papers are printed in 
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Japanese. There appear tophave been in all thirty-eight qom- 
munications of one kind or another; the writers or translators 
(for some of the papers are apparently translations from others 
in European languages) are in all cases Japanese.” Among the 
papers are several on the history and geography of Okjnawa, as 
the Japanese call the Loochog group; the climate of Pefing ; 
Japane-e intercourse with foreign countries in the middle ages ; 
a journey to Vladivostock ; the history* of geography in Japan ; 
history and geography of Persia by a Japanese who hadgtra- 
velled through the country; description of eAustr&lia; descrip- 
tion of a voyage in the Persian Gulf; ofa journey on the Khiggiz 
steppes; ancient Japanese geographital namesg description of 
Saghalin ; on the absence of precious stones in Japan, &c., &e. 
Some of these papers would hardly meet:with a favourable ee- 
ception from the Council of the Royal Ge@praphical Society ; 
but in Japan they are listened to Ag read afferwards iy their 
printed form by hundreds of people who have never left their 
own country, and who possegs @ut a very small, geographical 
literature. When this isremembered, thelist wilfappear not only 
a creditable one to the travellers, but also £nost useful one for 
the spread of geographical knowledge in Japan, which after all 
is the purpose of the Society, ä ° è 


THE annual report of Mr. Tremlett, the Brisish Cogfil at 
Saigon, contains some interesting geographical ifformation 
about the northern and less known disteicts of the Indo-Chinese 
peninsula, The governor of Cochin China sent out an expe- 
dition to explore the country between the Meikong,and Annam 
The party left Peamchileng, œn the 
Meikong, proceeding eastward. Aft®r passing the river valley 


the country became hilly and wooded, #ntersected with numerous ® 


watercourses, No difficulty was experfenced until the arrival of 
the travellers nearthe Cambodian frontiers. As they proceeded the 
hostility of the people became yet more pronounced, and finally 
their passage towards Annam was closed altogeth@r.e They veere 
finally compelled to retreat, losing all their baggage on the way, 
and after three months’ absence they reached a frichdly post. 
The Mots inhabit the wilds beteen Cambodia, Siap, Burmah, 
and China. Commerce, properly speaking, does not exist 
among them, and traffic is carried on By exchanges The 
various roads and river are stopped up by the people themselves 
to Prevent the passage of pillagers and enemies; as a result the 
people are very backward. Money is*almost unknown or un- 
appreciated among them. A native who will not work for a 
dollar a day will do so for a bell costing a few cents. The 
articles most valued by the Mois are buffaloes, red and white 
cottonades, glass ware, brass wire, utensils, salt, and salt fish. 


FRoM the same report we learn that an exploration of the 
upper waters of the Saigon river by Bieut. Gauthier shows that 
previous charts are incorrect ; the names given in them being 
igaginary. There appears to have existed in this region in former 
times one or more states in an advanced stage of civilisation, 45 
Snay be seen by ruins still remaining, probably offshoots pf the 
famous Angker Wat. The present race of Mois claim no descer® 
from their predecessors on the soil, and indeed it would be diffi- 
cult to find a lower state than theirs. It is difficult to communi- 
cate with them, as the language is not easily picked up by the 
Annamites. They appear to be in a state of independence, 
paying no tribute to any of their neighbours, although the King 
of Cambodia is their nominal suzerain, The report*®concludes 
by saying that the French Government will have to send a much 
more serious expedition if anything is to be learned about these 
regions; two or three men can leam nothing. 


THE great attention which France has given for mang years 
past to the Indo-Chinese peninsula is shown by a return printed 
in the Proceedings of the Socidté Académique Indo-Chinotse of all 
the scientific expeditions despatched by the French Government 
to this region. These embrace archeological, ethnological, 
geographical, and other scientific objects, and up to 1881 they 
were seventy-seven in number. They commence as far back as 
1680, when the Jesuit Pallu visited the courts of Tonkin and 
Annam. Seventeen of these took place®before the military 
occupation of any part of Cechin China by the French; thirty- 
three were sent by the Ministry of Public Imstruction, chiefly for 
archeeological purposes, while the remaining twenty-seven were 
sent by the Ministry of Marine and the Colonies, and were de- 
voted principally to exploration. To understand the mass of 
scientific werk done by the French in Indo-China, it must be 
remembered that these seventy-seven expeditions do not include 
the innumerable journeys*and researches of the missionaries, 
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which commence as far back as the end of the fifteenth century, 
the, various expeditions sent out ®y private enterprise, those 
despatched for military, naval, or diplomatic purposes, or, finally, 
the various hydrographic or geodetic surveys undertaken by the 
French authoritées in Cochin China. 


THE f€achers at the school for the sons of Japanese nobles in 
Tok® appear to have hit upon a notable method of teaching 
physical geography. Iņ the court behind the school building is 
a physical map of the country, between three and four hundred 
feefMiong. Is is made°o¢ turf and rock, and is bordered with 
pebbles, which look at alittle distance much like water. Every 
int, fiver, and mountain, is reproduced in this model with a 
fidelity to detafl which is wonderful. Latitude and longitude 
are indicated by telegraph wires, and tablets show the position 
of* the cities, Ingenious devices are employed in illustrating 
botanical studies ihe. For gxample, the pine is illustrated by 
aepict¥re showing the con®? foe and dissected flower, set in a 
frame which shows the bark and longitudinal and transverse 
sections of th wood. od 


In No. 103 of @e Zeitschaft of the Berlin Geographical 
Society will be found a fine series of new large scale maps by 
H. Igiepert on the region containing the ruins of Babylon, embody- 
ing results of new surveys and explorations. In the same 
numbe Herr “Karl Schneider has a long paper on the valley 
formations of the Eifel. g 


ProF. FRIES has written an interesting paper proposing that 
part of Greenland sould be colonised by Lapps. He maintains 
that the country would be a paradise to the mountain Lapps, 
that it is no more inhospit@ble than their own country, that there 


*would be no restrictions¢to their wanderings, and that in the 


interior in summer and $n the coast in winter they would find 
abundant forage for their herds. Prof. Fries is of Nordenskjéld’s 
opinion, that in the interior abundant reindeer pasture will be 
found. MogsedVer, as a Lapp can always follow where a reindeer 
leads, this would be an excellent plan of discovering the true 
nature of fhe ifterier ; it seems certainly worth trying. 


Two gentlemen from Miinstér (Westphalia)—Dr. Bachmann 
and Dr, Friedrich VWQlms—are about to start on a scientific tour 
to Souttern Africa, the Transvaal to begin with, in order to 
make zoological and botanical researches. Their journey will 
extend over several years, and the travellers will endeavour to 
establish direct commercial relations between the South African 
colonies and Germany. 
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ELECTRICAL UNITS OF MEASUREMENT? 


THE lecturer began by qpserviag that no real advance could 
be made in any branch of physical science until practical 

methods for a numerical reckoninz of phenomena were estgq- 

blished. The ‘‘ scale of hardness” for stones and metals use 


bY mineralogists and engineers was ailuded to as a mere test im 


qvder $f merit in respect to a little understood quality, regarding 
which no scientific principle constituting a foundation for defi- 
nite measurement had been discovered. Indeed it must be 
confessed that the science of strength of materials, so all impor- 
tant in engineering, is but little advanced, and the part of it 
relating to the quality known as hardness least of all. 

In the dast century Cavendish and Coulomb made the first 
advances towards a system of measurement in electrical science, 
and rapid progress towards a complete foundation of the system 
was effected by Ampère, Poisson, Green, Gauss, and others. As 
late as ten years ago, however, regular and systematic measure- 
ment ™ electrical science was almost unknown in the chief 
physical Jaboratories of the world ; although as early as 1858 a 
practical beginning of systematic electr measurement had 
been introduced in the testing of submarine telegraph cables. 

A few years have sufficed to change all this, and at this time 
electric measurements are of daily occurrence, not in our scien- 
tific laboratories only, but also in our workshops and factories 
where is carried on the manufacture of electric and telegraphic 
apparatus, Thus ohms, volts, amperes, coulombs, and micro- 
farads are now common terms, and measurements in these units 
are commonly practis¢d to within one per cent. of accuracy. It 
seems, indeed, as if the commercia] requirements of the applica- 
tion of electricity to lighting and other u-es of everyday life 

r Abstract of lecture on ‘‘ Electrical Units of Measurement,” by Sir 


William Chomson, F.R.SS.L, and E., M.Inst.C.E., delivered on Thurs- 
day evening, May 3, 1883, at the Institution of Civil Engineers. 
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were destined to influence the higher region of scientific invetti- 
gation with a second impulse, mot less important than that given 
thirty years ago by the requirements of submarine telegraphy. $ 

A first step toward the numerical reckoning of properties of 
matter is the discovery of a centinuously varying action of some 
kind, and the means,of observing and measuring it in, terms uf, 
some arbitrary unit os scale division ; while the second step is 
necessarily that of fixing on something absolutely definite as the 
unit of reckoning. ° 

A short historical sketch was given of the development of ° 
scientific measurement, as applied to electricity and magnetism, 
from its beginning with Cavendish about I00 years ago, to the 
adoption of the absolute system of measurement by this country 
in 1869, at the instance of the British Agsociation Commiftee 
on Electric Standards. The importance In this development of 
the originating works of Gauss antl Weber was pointed out, as 
also of the eight years’ labours of the British Association Com- 
mittee. This Committee nof only fairly launched the absolute 
system for general use, but also effected arrangements for the 
supply of standards for resistance coils, in terms of a unit, to be 
as nearly as possible r0? centimetres per second, This unit after- 
wards received the name of the ohm, which was adopted ftom a 
highly suggestive paper which had been communicated to the 
British Association in 1861 by Mr. Latimer "Clark? and Sir 
Charles Bright, in which some very valuable scientific methods 
and principles of electric measurement were givem ahd a systefh 
of nomenclature—ohmas, kilohmas, farads, kilofarads, volts, and: 
kilovolts—now universally adopted with only a Te modi- 
fication, was proposed for a complete system of interdependent 
electric nnits of measurement. t the Internaftonal Conference 
for the Determination of Electrical Units held at Paris i1 1882, 
the absolute system waseaccepted by France, Germany, and the 
other European countries; and Clark and Bright’s nome iclature 
was adopted in principle and extended. ra o 

Gauss’s principle of absolute measurement for gnagnetism afid 
electricity is merely an extension of the astronomer, method of 
reckoning mass in terms of what may bæ called the universal 
gravitation unit ofematter, and the reckoning of fprcg, according 
to which the unit of force is that force which, acting on unit of 
mass for unit of time, generates a velocity*equal to the unit of 
veloeity. he universal-gravitation unit of mass is such a 
quantity of matter, that if two quantities, each equal to it, be 
placed at unit distance apart, the force between them is enity. 

Here mass is defined in terms of force and space, ancl in gthe * 
preceding definition force was defined in terms of mass, space, 
and time. Eliminating mass between the two, it will be found 
that any given force is numerically equal to the fourth vo®er of 
the velocity with which any mass whatever must revolve round 
an equal mass, fixed at such a distance from it as to attract it 
with a force qual to the given force. And, eliminating force 
between the two primgive definitions ofthe univer-al gravitation 
system, it will be foune that any given mass is numericafly ec@al 
to the square of the velocity with whichja free particle must 
move to revolve round it in agcircle of @y radius, mult plied by 
this@radius, Thu® take a centimetre as the unit of length, 
and a mean solar second as the unit of time, and adopt 5°67 
grammes per cubic centimetre as the mean densitg of the earth 
from Baily’s repetition of Cavendish’s experiment, aud suppose 
the length of the seconds’ fendulfn to be roo centimetres, and 
neglect the oblateness of the earth and the centrifugal force of 
its rotation (being at the equator only 1/289 of gravity), the resul: 
for the universal gravitation units of mass and furce s respec- 
tively 15°36 French tons, and 15'36 megadynes, or 15°07 times 
the terrestrial surface-weight of a kilogram. 

The ultimate principles of scientific measurement were illus- 
trated by the ideal case of a traveller through the universe who 
has brought with him on his tour no weights, uo measures, 
no watch or chronometer, norsty standard vibrator or s; ring 
balance, but merely Everett’s fnits and constants, and > complete 
memory and understanding of its contents, and who de-ires ts 
make for himself a metrical system agreeing with that which he 
left behind him on the earth. To recover his centinetre the 
readiest and most accurate way is to find how many wave- 
lengths of sodium light there are in the distance from var to bar 
of a grating which he can engrave for himself on a piece of 
glass. How easily this is done, suppo-ing the grating onfe 
made, was illustrated by a ranid experiment performed im the 
course of the lecture, without other appar®fu, than a little piece 
of glass with 250 fine parallel lines engraved onsit by a diamonédgmy 
an@ two candles and a measuring tape of unknown divisions of 
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langth (oily used to measure the ratio of the distance between 
the candles to the distance of the grating from either). The 
» experiment showed the distance from centre to centre of con- 
° secutive bars of the grating to be 32 times the wave-length of 
yellow light. This being remembered to be 5'89 x 10 of a 
centimetre, it was concluded that the breadth of the space on 
*which tle 250 lines are engraved is 250,°32. 5'892. ro, or 
"4714 of a centimetre! According fo the instrument-maker it is 
eeally '5 of a centimetre! Five minutes spent on the experiment 
instead pf one, and sodium flames behind fine slits, instead of 
open candles blowing about in the air might easily have given 
the result within one-half per cent. instead of 4} per cent. 
Thus the cosmic traveller can easily recover his centimetre and 
metre measure. To recover his unit of time is less easy. One 
way is to go througi# Foucault's experimental determination of 
the velocity of light. e 

But he must be imagined as electrically-minded ; and he will 
certainly, therefore, think of “‘v,#’ the number of electrostatic 
units in the electro-magnetic unit of electricity; but he will, 
ęrobably, see his way better to doing what, he wants by making 

or himself a Siemens’ mercury unit (which he can do easily, 

now @hat he has his centimetre), and finding (by the British 
Association method, or Lorenz’s with Lord Rayleigh’s modifi- 
cation, œ botla),*the velocity which measures its re-istance in 
absolute measure. This velocity, as is known from Lord 
Rayleigh and irs. Sidgwick, is 9413 kilometres per mean solar 
second, and thus he finds, in mean solar seconds, the period of 
the vibrator, or arbitrary-unit chronometer, which he used in his 
experiment# 

Still, even though this mæhod migit be chosen as the 
readiest and most accurate, according to present knowledge, of 
the fundamental data for recovering the mean solar second, the 
method by “‘w” is tæ interesting and too instructive in respec- 
to alimination of properties of matter from our ultimate metrical 
founfations tbe unconsidered. One very simple way of ex- 
perimentally @etermfiing “v?” is derivable from an important 
suggestion bf Clark gnd Bright’s paper, referred to above. Take 
a Leyden ot, or other condenser of moderate capacity (for 
example, fn tlectrogtatic measure, about 1000 centimetres), 
which must be accurately measured. Arrange a mechanism to 
charge it to an accurately measured potential @f mogerkfe 
amount (for example, in electrostatic measure, about I0 c. g.S., 

meehich js about 3000 volts), and discharge it through a galvano- 
e meter coil at frequent regular intervals (for example, ten times 
peb second), This will give an intermittent current of known 
average strength (in the example, 10° eleetrostatic c.g.s.9 or 
aboyg 1/300,000 c.g.s, electromagnetic, or 1/30,000 of an am- 
pere), which is to be measured in electromagnetic measure by an 
ordinary galvanometer, The number found by dividing the 
electrostatic reckoning of the current, by theeexperimentally 
found electromagnetic yckoning of the same, is “v,” in centi- 
mgtreseper the arbitrary unit of time, hich the experimenter 
in search of the mean solar second has used in his electrostatic 
and electromagnetic ®details. The unit of® mass Which he has 
chosen, also arbitrarily, dsappea from the resulting ratie. It 
is to be hoped that before long “v” will be known within 1/10 
per cent, At present it is only known that it does not probably 
differ 3 per cent. from 2'9 X Io! centimetres per mean solar 
second. When it is know} witle satisfactory accuracy, an 
experimenter, provided with a centimetre measure, may, any 
where in the universe, rate his experimental chronometer to 
mean solar seconds by the mere electrostatic and electromag- 
netic operations described above, without any reference to the 
sun or other natural chronometer. ® 

The remainder of the lecture was occupied with an explana- 
tion of the application of the absolute +ystem in all branches of 
electric measurement, and the definition of the now well known 
practical units founded on it called ohms, volts, farads, micro- 
farads, amperes, coulombs Sets The name mho, found by 
saying ohm to a phonograph and then turning the drum back- 
wards, was suggested for a unit of conductivity, the reciprocal 
of re-istance, The subdivision, millimho, will be exceedingly 
convenient for the designation of incandescent lamps. 

The British Association unit has been found by Lord Ray- 
leigh and Mrs, Sidgwick to be ‘9868 of the true ohm (10? centi- 
wietres per second), which differs by only 1/50 per cent. from 
"9870, the number derived from Joule’s, electrothermal measure- 
ments described inegie British Association Committee’s Report 
of 1867, with 772 Manchester foot-pounds taken as the dynami- 
wental equivalent “of the thermal unit from the measurement 


NATURE 


d 
| May 24, 1883 





described in his Royal Society paper of 1849% and confirmed by 
his fresh measurement of æ years later, published in his Jast 
Royal Society paper on the subject. 

It is satisfactory that, whether for interpreting old results, or 
for making resistance-coils anew, electricians may now safely 
use the British Association unit as ‘9868, or the Siemegs uit as 


"9413, of the ohm defined as ro? centimetres per second. e 


U.S. NATIONAL ACADEMY*OF SCIENCES » 


d 
THE annual meeting of this body aas held in Washington 
during the last week, with an attendance of forty mêmbers. 
Scientific sessions were held on Tuesday, Wednesday, and Fri- 
day, in the large lecture-room of the National Mu-eum, gnd 
business sessions‘on every day of the meeting, 

Twenty-four foreign associates gvere elected as follows: 
Astronomers: Prof. Otto von Struvé, of the Imperial serva- 
tory at Pulkowa, Russia ; Prof. . J. C. Adams, of Cambridge, 
Eng. ; Prof. A. Auwers, Dir€ctor of the Obser@at®ry at Berlin ; 
and Prof, Theo. von Oppolzer, Director ef the Observatory at 
Vienna. Mathematicians: Prof. Arthur Cayley, of the Uni- 
versity of Cambridge, Eng, ; Prof. J. J. Sylvester, of the Johns 
Hopkins University, Baltimore; “ind Prof. E. lay of 
Paris. Physicists: Prof. R. Clausius, of thes Univefity of 
Bonn ; Baron H. von Helmholtz, Professor in the University of 
Berlin; Prof. Robert Kirchhoff, of fhe University of Berlin ; 
Prof. G. G. Stokes, of the University of Cambridge, Eng. ; and 
Sir William Thomson, Professor in the Ufiiversity of Glasgow. 
Chemists: Prof. J. B. Dumas, Secretary of the Academy of 
Sciences, Paris; and Professors 
Chevreul, and Wiirtz, all of Paris. “Geologist: Freiherr von 
Richthofen, Professor in the University of Bonn, and President 
of the German Geographical Society. Botanists: Sir J. D. 
Hooker, Director of the Botanical Gardens at Kew, Eng. ; 
Prof. A. de Candolle, of Geneva. Biologists: L¢ Pasteur, of 
Paris ; Prof. T. H. Huxley, of London ; Prof. R. ve Virchow, 
of the University of Berlin; A. von Kiker, Professor of 
Anatomy in the University of Würzburg. Prof. Séruve, one of 





. Berthelot, Boussingault, ` 


the newly elected foreign associates, wha is on a visit to this . 


country, was a regular attendant at the scientific sessioas of the 
Agademy, and read a paper. 

In consequence of the death of Prof. W. B. Rogers, the 
President, it became necessary to efect his successor. On the first 
ballot, Prof. Wolcott Gibbs, - f Cambridge, one of the founders 
of the Academy, was elected. We, however, firmly declined 
the honour, from a feeling, as he said, that he could not give the 
time necessary to the work. The Academy reluctantly acquiesced 
in the decision of Prof. Gibbs, and proceeded to a second ballot, 
when Prof, O. C. Marsh, of New Igaven, the acting President, 
was elected by a handsome majority. The newly-elected 
e@ resident will hold office for six years. 

The first act of the new Presidext was to announce that he 
had received from Mrs. Mary A. Draper, widow of Prof, Henry 
Draper, the sum of six thousand dollars, accompanied by a deed 
of trust which fully specified the objects she had in view, He 
called upon Prof. Barker to explain the nature of the trust to 
the Academy. Prof. Barker first made some appropriate re- 
marks, recalling Prof. Draper’s interest in the Academy, and 
then read the deed, the substance of which is as follows :—The 
income of the trust is to be used ‘‘ for the purpose of striking a 
gold medal which shall be called the ‘Henry Draper Medal, 
shall be of the value of two hundred dollars,” and shall be 
awarded from time to time, but not oftener than once in two 
years, as a premium to any person in the United States or else- 
where who shall make an original investigation in astronomical 
physics, the results of which shall be deemed by the Academy 
of sufficient imporfance and benefit to science to merit such 
recognition. Ifat any time the income of the fund shall exceed 
the amount necessary for the striking of the medal, the surplus 
may be used in aid of investiva‘ions and work in astronomical 
physics to be made and carried on by a citizen of the Uvited 
States. . 

The President appointed Messrs, G. F. Barker, W. Gibbs, 
S. Newcomb, A. W. Wright, and C. A. Young as a committee 
to have charge of the fund, to make rnlés to govern the award 
of the medal, and to suggest to the Academy for approval the 
names of those who may be considered worthy of the award. 

The Treasurer announced that in accordance with the will of 
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the fate Prof, Jame$ C. Watson the sum of about fourteen thou- 

"sand dollars had been placed in his Ands. When the estate is 
finally closed a further sum will be paid over to the Academy, 
The income of the Watson fund is to be used under the direc- 
tion of three trustees—Messrs, J. E. Hilgard, S. Newcomb, and 
J. H. Ce Cofin—for the purpose of aiding astronomical re- 
searches. In accordance with the recommendation of the trus- 
tees the Academy granted five hundred dollars from this fund 
towards defraying the exyfenses involved in observations of the 
total golar eclipse of May 6, 1883. 

Later in the’meetsng Prof. Simon Newcomb of Washington 
wasetlegted Vice-President, and Prof. Asaph Hall of Washing- 
ton Home Secretary. Fivê new members were elected: Prof, 
A. Graham Bell of Washington, Dr. J. S. Billings, U.S.A., of 
the U.S. Army Medical Museum, Washington ; G. K. Gilbert 
of the U.S. Geologteal Survey ; H. B. Hill and C. L. Jackson, 
Professgrs of Chemistry in I§dvard College. The whole number 
of ‘members is now ninety-five. 

On the afternoon of Thursdayethg Academy adjourned to take 

part by invitation in the ceremonies attending the unveiling of 
the statue of Prof. B&nry in the grounds of the Smithsonian 
Institution. The time for these ceremonies was purposely fixed to 
coincige with that of the spring meeting of the Academy. Henry 
was pageninenti a scientific man, and at the time of bis death 
Presidelit of thé Academy ; and yet the members of the Academy 
were placed far down the ]jne in the procession—after the Com- 
missioners of the District of Columb a, and after officers of the 
army and navy. Thig fact must be regarded as evidence of a 
lack of eee ion of the relations existing between Henry and 
the Academy and of the true worth and dignity of science. 
e The exercises, which wey in good taste, began with a short 
address by Chief Justice Waite, After this, at a signal, the 
covering was quickly drawn aside, instantly revealing the entire 
statue. Loud applause followed, those who were seated rose to 
their feet, and all hats were removed. The scene was highly 
Impressive ; and when the Philharmonic Society, accompanied 
by the full marine bad, burst forth with Haydn’s grand chorus, 
‘The heavens are telling,” the haart must have been a hardened 
one which did not experience a feeling of exaltation. 

In the opinion of al& the statue is dignified and pleasing, and 
vividly c&lls to mind the honoured original. President Porter's 
oration, which was the principal event of the afternoon, w®s 
listened to with much intewest, It dealt with the plain facts of 
the life of Henry, and was all that his best friends could: have 
desired. 

Among the pleasantest soc™l features of the meeting was a 
reception given to the members of the Academy on Thursday 
evening by Prof. A. Graham Bell. There were present many 
well-known gentlemen, among them General Sherman, Chief 
Justice Waite, Senator Shé#man, ex-Secretary Blaine, and the 
Japanese, Swedish, and Belgian ambassadors. 
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Zeitschrift für wissenschafiliche Zoologie, Bd. xxxviii. Heft 1, 
February 20, 1883, contains :—On the vascular system and the 
imbibition of water in the Najadz and Mytilidæ, by Dr. Her- 
mann Griesbach (PI. 1).—Researches among the Protozoa, by 
Dr. A. Gruber (Plates 2 to 4); describes and figures several 
new genera And species.—On the origin of the saliva (Fitter saft) 
and the salivary glands in the bee, together with an appendix on 
their olfactory organ, by Dr. P. Schiemenz (Plates 5 to 7).—On 
the development of the red blood corpuscles, by Dr. W. Feuer- 

*stack (woodcuts).—-Candid reply to my critics in the matter of 
the ‘‘ Brain of Fishes,” by G. Futsch. 

Proceedings of the St. Petersburg Society af Natural History, 
Vol, xiii. Part 1, for 1882, contains: On the archeology of 
Russia, by Count Tivatkov (the Stone Period).—Notes of a 
journey on the Dnieper in 1844, by Dr. Kessler.—On Capra 
caucasica, Giild., by H. Dinnik.—Darwinism from the point of 
view of universal physical science, by A. Beketov.—A mono- 
* graph of the Mysidz t® be found in Russia (Marine, Lacustrine, 
“and Fluviatile), by Voldemaro ‘Czerniavsky, fasc. 2. All the 
above articles are in Russian except the last, which is in Latin, 
and it is illustrated by four lithographic plates. 


Journal of the Russian Chemical and Physical Society, vol. xv. 
fascicule 3.—On the hydrocarbon C,,Hgy obtained from the allyl 
dimethyl carbinol, by Prof. A. Zaytseff and W, Nicolsky.—On 
the hydrocarbon C,)H), obtained from the ally] dipropyl carbino], 
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by S. Reformatsky. It is a colourless liquid boiling at abont 
158° Celsius, insoluble in water, and easily soluble in alcohol 
and ether. It rapidly absorbs the oxygen of the air; density 
0'787 at 0°, 0°774 at 16°, and 0°770 at 21°,—Chemical analysis 
of Kieff clays, by S, Bogdanoff ‘The white clay contains 46 per 
cent. of kaolins; the, loess contains 83'5 per cent, of quartz, è 
felspar, mica, and other sjicates, 5°38 of kaolin, and 6 73 of 
carbonate of lime.—On the diisooctyl, by A. Alechin.—On the, 
composition of the water which accompanies the naphtha and is 
discharged by mud-volcanoes of the Government of Tiflis} "yy A. 
Potylitzin (second paper),—An elementary demonstration of the 
pendulum-formula, and on a differential aérial calorimetcr, by 
W. Preobrajensky. 


THE Archives des Sciences Physiques et NAurelles for Fel -uary, 
1883, contains papers by C. E. Geillaumé ongelectrolytic con- 
densers ; by Emile Yung, on the errors of the senses, a contri 
bution to the study of illusiof&s and hallucinations; by !imest 
Favre, on the Geological Suryey of Switzerland for 1882. con- 
cluded in the March number. To the latter C. de Cundollt 
sends an interesting essay on the ripple marks formed on thy 
surface of sands under water, and on other ana’ogous )eno- 
mena. 


e 

THE Journal de Physique théorique el applighee for M archa 
contains papers by Ph. Gilbert, on the experiments best suited 
for demonstrating the rotation of the earth; by @, Lippmann, 
on Helmholtz’s theory of double electric layers as applied t> 
electro capillary phenomena; by H. Pellat, on the same sub- 
ject; by A. Kosenstiehl, on the definition of complementary 
colours; by Ch. Cros and Aug. Vergeraud, on & direct positiv 
photographic paper. 

® s 
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Royal Society, March 15.—‘‘On the, Ghaties Which take 
place in the Deviatigns of the Standard Compas in, the Iron 
Armour-plated, Iron, and Composite-built Ships of the Royal 
Navy on a considerable change of Magnetic Latitude.” By 
Sfaff-Commander E. W. Creak, R.N., of the Admiralty Com- 
pass Department. Communicated by Capt. Sir F. J. Evans, 
R.N., K.C.B., F.R.S., Hydrographer of the Admiralty. » 

The period comprised between the years 1855-68 was one pf ' 
active research into the magnetic character of the armour-plated 
and ®ther ships of tite Royal Navy and iron ships of the Mer- 
cantile Navy. e 

Among other contributions to this subject a paper by F. J. 
Evaas, Staff-Commander R.N., F.R.S., and Archibald Smith, 
F.R.S, was read before the Royal Society in March 1865, 
relating to the armour-plated ships of thækKRoyal Navy, and con- 
taining the first publishtl results of the system of obse®vation 
and analysis of the gleviation of the compass established four 
years previously. ® 

From lack of observations in widely different magnetic Iati- 
tudes the authors of that paper were unable to define the pro- 
portions of the semicircular deviations ari-ing frgm_ vertical 
induction in soft iron and that arising from permanent or sub- 
permanent magnetism in har@ iron.e 

During the last fifteen years vessels of all classes—-except 
turret ships—have visited places of high southern magnetic 
inclination or dip, and the analysis of the deviations of their 
standard compasses has been made, showing the cunstants of 
hard and soft iron producing sémicircular deviation. 

The constants for soft iron provide a means of predicting 
probable changes of deviation on change of magnetic latitude for 
certain vessels of the following classes, and others of similar 
construction. 

. Iron armour-plated ships. ” i 

. Iron cased with wood. 

. Iron troopships. 

. Iron and steel cased with wood. 

. Composite-built vessels. 

. Wooden ships with iron beams and vertical bulkheads. 

These vessels were all in a state of magnetic stability previous 
to the observations which have been discussed, and their com-« 
passes have had the semicircular deviation reduced tò srgall 
values, or corrected, in England by permanesf bar magnets. 

This correction may be considered as the introduction of a 
permgnent magnetic force acting independently, and in opposi- 
tion to the magnetic forces of the ship proceeding from hard iron. 
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elt is now proposed to consider the effects of a change of 
smagnetic latitude on the compongnt parts of the deviation. 


Semiecercular Deviation 


On semicircular deviation from fore and aft forces, time has 
but little effect, and the greater part of it is due to permanent 
magnetism in hard iron which may be reduced to zero for all 


. tlatitudes, by a permanent magnet. ° 


`e A second but small part of this semicircular deviation proceeds 


from swb-permanent magnetism in hard iron. It is subject to 
alterations slowly by time, from concussion, and from the ship 
remaining in a constant position with respect to the magnetic 
meridian for several days, and is more intensely affected by a 


combination of the two latter causes. 


Deviations from s&b-permanent magnetism which have tem- 
porarily altered,in value agedescribed, return slowly to their 
«original value on removal of the inducing cause. 
The principal cause of change m the semicircular deviation on 
change of magnetic latitude, in corrected compasses, arises from 
evertical induction in soft iron, which changes directly as the 
tangent of the dip. 
In@tandard compasses judiciously placed with regard to sur- 
rounding iron this element of change is small and similar in 
value fot simila’ classes of ships. 
© With very few exceptions, nearly the whole of the semicircular 
‘deviation frog transverse forces is due to permanent magnetism 
in hard iron, subject to the same Jaws as that-proceeding from 
fore and aft forces. 

In the exteptional cases alluded to there is a small part due to 
‘vertical inductien in soft iron, ehanging directly as the tangent of 
the dip. 

Ouadrantal Devigtion 


s , 

This deviation is, caused by induction in horizontal soft iron 
symg@ietricallygplaced, and it does not change with a change of 
magnetic [atgtude. e Time alone appears to cause a gradual 
-change in its value during the first two or three years after the 
ship is launched) nfen it becomes nearly permanent. 

The direinwtion of the mean directive fora of the needle which 
is common to all mo@ern vessels of war, improves slowly at first 
‘by lapse of time, and finally assumes a permanent value, 


o 
Relative Proportions of Hard and Soft Tron 


ae tA hes been found that the relative proportions of the hard and 
d 


‘sa@ft iron affecting the standard compasses of twenty-five vessels 
examined differ considerably, even in ships of similar con- 
struction. ` n s 

This difference may be accounted for by the compasses not 
being placed in the same relative position in the ships, considered 
as magnets of various forms and containing numerous iron bodies 

introduced during equipment. ° 


r General Conclusifes 
e o 


The following general conclusions havg special reference to 
‘the standard compa$% @ositions in the six classes of vessels pre- 
viously mentioned. ° 

1. A large proportion of the semicircular deviation is 
permanent gnagnetism in hard iron. 

2. A large proportion of the semicircular deviation may be 
reduced to zero, or correcte% for aff magnetic latitudes, by fixing 
‘a hard steel bar magnet or magnets in the compass pillar, in 
opposition to, and of equal force to, the forces producing that 
-deviation. 

3. A very small proportion of the semicircular deviation is 
-due to sub-permanent magnetisii, which diminishes slowly by 
lapse of time. 

4. The sub-permanent magnetism produces deviation in the 
same direction as the permanent magnetism in hard iron, except 
when temporarily disturb 1) by the ship’s remaining in a 
-constant position with respe® to the magnetic meridian for 
several days, (2) by concussion, or (3) by both combined, when 
the disturbance js intensified. j 

5. To ascertain the full value of changes in the sub-permanent 
magnetism, observations should be taken immediately on the 
removal of the inducing cause. 

6. In the usual. place of the standard compass the deviation 
*caused by transient vertical induction in soft iron is small, and of 
thasame value (nearly) for ships of similar construction. 

7. The precedii{@ conclusions point to the conditions which 


6 
due to 


mæ should govern he selection of a suitable position for the standard 


compass with regard to surrounding iron in the ship. ° 


-balance beam began to oscillate. 


Anthropological Institute, April 24.—Psof. W. H. Flower, 
E.R.S., president, in the chgir.—The election of Mr. C. Roberts, 
F.R.C.S., was announced. —Mr. W. M. Flinders Petrie re@d a 
paper on the mechanical methods of the Egyptians. Theauthor 


exhibited several specimens of ancient Egyptia& work, and 


described the methods by which he believed thém to have been 
produced.—Mr. F. C. J. Spurrell read a paper on sofe palæo- 
lithic knapping tools and modes of using them. 3 

May 8.—Prof. W. H. Flower, F,R.S., president, in the 
chair.—Mr. Frederick Bonney read a paper on some customs of 
the aborigines of the River Darling, New South- Wales, ©The 
tribes with which the author was most familiar are called 
Bungy-arlee and Parkungi. They inhabit a district within at. 
29°-34°. S., long. 141°-146° E. The country if its natural state 
was incapable of supporting a large population, being subject to 
protracted droughts, during which both fgod and water were 
scarce. ‘There isa similarity in tge typical features of all the 
Australian aborigines, but to a close*observer *each tribe“has sits 
own peculiarities, Though ugly and unprepossessing in appear- 
ance, they are.most kind,®gentle, and of @uife average in- 
telligence and morality. The aborigines ef Australia are often 
spoken of as the lowest type of humanit?, but the author con- 
sidered this to be a libel on the whole of them, and was positive 
it is so as regards the tribes he kn®ws best. Mr. Bonney then 
proceeded to give a description of the life-history of th®@above- 
mentioned tribes.-—Lieut.-Col. H. H. Godwin-Austen, F.R.S., 
read a paper on the discovery of som€ worked flints, cores, and 
flakes from Blackheath, near Chilworth and Bramley, Surrey.— 
A paper by Admiral F. S. Tremlett, F.G.9., wasgead, on stone 
circles in Brittany, in which the author described thræ circles 
discovered by the late Mr. James® Milne, in the commune o 
Carnac; they had presumably beeff,places for cremating the 
dead, and also for depositing the urns; the greater part of the 
latter were found inclosed in cists of quartz covered over by a 
slab of schist, neither of which are to be found iy the district. — 
Mr. W. Galloway exhibited a skull and a numbtr of rubbed 
bones and other implements from the islands of Oronsay and 
Colonsay, forming part of a large collectiof# exhibited by him in 
the Great International Fisheries Exhibitior? e 


Physical Society, May 12.—Prof. Gfifton in the. chair.— 
New Member, Mr. A. W. Soward.—Mr. Woodward described 
af experiment illustrating motion produced by diffusion. A 
porous reservoir of clay containing adr was suspended from one 
end of a weighted balance beam. A glass tube projected from 
it beluw and dipped into a vessel of water. A jet of hydrogen 
gas was allowed to play on the otftside of the reservoir and the 
This is an adaptation of 
Graham’s well-known experiment, and is in fact a diffusion 
engine. Prof. Adams explained the action by the variation of 
pressure in the reservoir set up By diffusion.—Mr. W. Lant 
Carpenter read a paper on some uses of a new projection lan- 
tern, ‘This lantern, of German make, is applied by Mr. Pater- 
son, and is simple in construction, cheap, and gives a geod 
image visible to a large audience. 
wick oil lamp or the limelight. Mr. Carpenter showed a 
number of objects on the screen. Mr. Lecky and Mr. Wood- 
ward offered some remarks, the latter deprecating a too frequent 
usé of projection with students.—Dr. C. R. Alder Wright read 
a paper on the electromotive force of Clark’s mercurous sulphate 
cell and the work done during electrolysis. He described the 
best mode of constructing Clark’s standard cell. Accord- 
ing to numerous tests, these cells vary -in E.M.F. about 
o'2 per cent. + or — among themselves. A cell properly 
made will keep its value for about two years, It 
great importance that the cell should not be werked or 
the current reversed through it, otherwise it may permanently 
deteriorate, The extraction of air from the paste is not very 
essential, and boiling it is unnecessary. It is more important 
that the solutions of zinc sulphate should be saturated. Dr. 
Wright described a cell in vacuum which is a good standard. 
He found the E.M.F. to vary 0'4 per cent. between o° and 100° 
C. With regard to the work done in a cell, among other 
interesting deductions, he found that in a secondary battery the 
larger the plates the greater the economy. 
water the greater the surface condensingepower af the electrodes 
for gas the less difference of potential is required to decompose 
the water. Thus with platinum electrodes a lower E.M.F. 
serves for the electrolysis than with gold electrodes.—Prof. 
Foster then took the chair, and Prof. Clifton read a paper on a 


complete determination of a double convex lens by lineal 
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measurements on the optical bench. This was a method (some 
what similar to that of Mr. Boys, previously described to the 
Society) for determining the four @uantities of a lens on the 
bench by lineal measures, and without the use of the sphero- 
meter and prjsm. Experiments showed that it was about as 
accurate as the saherometer method. 


: EDINBURGH 


Royal Society, May 7.—Prof. Maclagan, vice-president, in 
the chair.—By request of the Council Prof. James Geikie gave 
an address on recent°aslvances in the Pleistocene geology of 
Europe. The characteriftic deposits of this period, which 
embraces the Pakeolithic ave of the antiquarians, were described 
in considerable dgtail—the ¢erminal and ground moraines and 
other glacial remains, the fluviatile and lacustrine formations, 
and the cave deposits. The limits were indicated of the great 
Scandinavian ice-sheet, which pushed itself southward over 
North Germany and over the, Watershed of Central Russia, and 
westward across thé German Ocean towards our islands, thereby 
modifying.the trend of the nativegicg-streams that have left their 
traces all over Sur*hills and round our coasts. As an indication 
of the great power @$ this agent it was mentioned that some 
portions of the brown-coal beds of Saxony which have been 
long wprked are réaldy not čz sit, but have been pushed 
out of glace by the ice-sheet. In describing the fluviatile de- 
posits f, fsefkie drew attention to a suggestion made by 
Darwin, that frozen snow accumulating in the valleys below 
the glacier limits might eaSily act as barriers and give rise to 
extensive flooding. The fauna and flora and the evidence of the 
interglacial bed@were fhen touched upon, and the address ended 
e with a gefferal summary of regults with special reference to the 
climatic peculiarities of thg Pleistocene period. It thus ap- 
peared that Europe was subjected to great climatic changes, 
severe glacial periods alternating with times of peculiar equable 
climate in which temperate flora and fauna flourished side by 
side with formsgwhich are now met with only in southern 
regioifs, g 

e. | SYDNEY 

Linnean. Societ% of New South Wales, March 28.— 
Rev, J. E. Teflison- Woods, F. L.S., vice-president, in the chair. 
— The following papers®vere read :—Occasional notes on plants 
Indigenous in the immediate neighbourhood of Sydney (No. 3), by 
Edwin Haviland, This paper refers chiefly to the genus Lobelia? 
its mode of fertilisation, afid eits domestication —ỌOn tooth- 
marked bones of extinct marsupials, by Chas. W. de Vis, B.A., 
A. large proportion of fossil marsupial bones from the Darling 
Downs, recently examined by Mr. de Vis, are considered by him 
to show more or less decided traces of the action of the teeth of 
carnivorous animals, The tooth-marks are ascribed to the agency 
partly of the native dog, partly of the Thylacoleo, and partly of 
an extinct species of Sarcophilus which was identified by a por- 
tion of a tibia.—On Brachalletes palmeri, an extinct marsupial, 
by Chas, W. de Vis, B.A. A femur from the Darling Downs 
differs so markedly from that of Macropus and Halmaturus in 


the less peominent character of the great trochanter that it is- 


considered to belong to a new generic type, proposed to be 
named Brachalietes.—On the habits of the ‘‘Mallee hen” (Leipoa 
ocellata), by K. H. Bennett. This gives an interesting and de- 
tailed account from the author’s own observation of the nidifica- 
tion and general habits of this very curious bird.—Mr. Macleay 
exhibited a spgcimen of Dendrolagus dorianus, a new species of 
Tree Kangaroo from Mount Owen Stanley, New Guinea, de- 
scribed by Mr. E. P. Ramsay at the January meeting of the 
Society. He pointed out that the hair on the body all turned 
the wrong way. 
e BERLIN 

Physiological Society, April 13.—Prof. du Bois Reymond 
spoke about a series of electrophysiological in¥estigations which 
he began at the same time as his “‘ Investigations in Animal 
Electricity,” which have long since been incorporated in science, 
now forty years ago, and about which he has as yet not pub- 
lished anything, viz., about the secondary electromotor pheno- 
mena of muscles, nerves, and electric organs. These latter are 
Wistinguished from primary electromotor phenomena of nerves 
and muscles by the fact that the latter appear in quiescent 
organs and take place wRhout being directly influenced by an 
external electric current, whereas the former appear only as a 
consequence of an extrinsic electrical current, and consequently 
are connected with the polarisation appearances in electrolytica] 
conductors. When a current is led through a fluid electrolyte 


6 
by means of metallic electrodes, a reverse (negative) polarisae 
tion current is, as is well known, produced between the 
electrodes by the accumulatio® of ions on the anode and 
cathode. In the year 1836 Peltier described a similar nega- 
tive (in direction opposed to principal current) polarisation 
in masses of frogs’ limbs throtigh which an electrical current 
was being passed, anc explained it in the same way by*the de- 
velopment of ions on tħe eleetrodes. When Prof. du Bois Rey- 
mond repeated this experiment in the beginning of the forties, « 
he fonnd that an electromotive force was active not onlyeat the 
electrodes, but that each piece of the preparation through which 
the current was passing had a negative electromotive reaction, 
and showed an opposite current to the polarising on2 in a gal- 
vanometer that was applied. On further study of this phenoe 
menn, he found this ‘‘inner” polarisati§n in every porous 
conductor, which is soaked with agreadily onducting electro- 
lyte, and it was in all case; negative ; on theother hand an outer 
positive polarisation exhibited gt-elf on the line of contiet of 
dissimilar electrolytes, e.g. when the current was led through a 


pad soaked with water into a sålt solution, Fresh animil tissues » 


of the most different kinds, when a current was led through 
them between pads soaked in common salt, accordingly showed 
an outer positive and an inner negative polarisation. Further, 
the lecturer studied an outer andan inner secondétye(calleel forth 


by the current) resistance, of which the former was at least ® 


partially accounted for by the cataphorical action ofthe current, ° 
When afterwards (če. after the determination of the aboye-men- 
tioned physical phenomena) the inner polarisation was stu lied 
on living muscles, secondary electromotor appearanc®s of «uch 
irregularity and complexity manifgsted themselves that it was 
only after laborious investigations that were extended over many 
years that the simple law that the phenomena obey was dis- 
covered, It was discovefed that when a eéurrent was passed 
through a muscle the inner polarisations miht be pusitive as 
well as negative, that they depend on the densit® and lenSth ° 
of duration of the polarising current, and fhat eatiP of these 
polarisations can be altered in a different magnar by fhese two 
factors. If the densities and duration of action of the primary 
current are properly Graduated, the phenomena folfow’ the fol- 
lowing law:—With very weak polarising current. the inner 
polamsation is negative, and increases up to a certain limit with 
the duration of the current ; with somewhat stronger currents, 
the inner polarisation is at first positive, but soon passesgver 
into the negative, which goes on increasing with the duration o 
the current; with still stronger currents, the initial positive 
inner polarisation hecomes stronger and longer lasting, and then 
again becomes negative with the longer duration of the primary 
current. Ifthe density of the polarising current increases stil] 
mre, the initial positive current becomes weaker and weaker, 
and finally disappears altogether, and gives way to a polarisation 
that is negative from the beginning. Acgprdingly there exists 
in the interpolar portion pf a muscle that is traverse] @y ae 
current, after a certain limit has been exceeded, a positive inner 
Polarisation, which in® short time is repjated by a nezative 
p olartsagion, and the deduction ftom thee phenomena i» that 
both secondary electromotive forces—those with the sane and 
with opposite directions—are present in the portion gf muscle 
traversed by the electrical current. These electromotive forces 
manifest themselves alternately, the pred»minance of the 
one and the other being conditioned by the several de- 
pendence of each upon the density and duration of the 
primary current. This indication of a positive inner polarisa- 
tion, ż.2. of secondary electromotor forces, which occasion a 
current in the same direction as the primary current, is a fact of 
fundamental import in the theory of animal electricity. The 
positive polarisation proved itself to be dependent upon the 
direction of the primary current, since it was stronger in the 
upper half of the muscle when the direction of the current was 
from below upwards, whereas it wẹ stronger in the lower half 
with a descending current; furthermore it manifested itself in 
living muscles only, whereas the negative polarisation occurred 
also in muscles that had been boiled or otherwise killed ; finally, 
the positive polarisation was less strong in active than in quies- 
cent muscles, At the end of the fifties the lecturer had also 
succeeded in demonstrating a positive inner polarisation in 
nerves ; it showed the same regularity as was afterwards, with 
finer appliinces, quantitively estimated in muscles ;,that is te 
say, with small current-densities a negative pola@sation only was 
manifested ; with greater current-densities and very,short dura- 
tion of ¿closing a purely positive polarisation was manifested, 
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which passed over into a negative polarisation with the longer 
duration of the primary current. Here also the different mani- 
, festations of the nerve polaris@tion led, as in muscles, to the 
è recognition of two simultaneous electromotive forces, which 
behave differently to the intensity and duration of the primary 
current, And as in muscle the direction of the primary current 
® influenced the strength of the positive pelarisatior, similarly in 
nerves the direction had an influenge upen the positive polarisa- 
e tion predominating in the motor nerve-roots when the current 
was a descending one, and conversely in fhe sensory nerve-roots 
when the current was an ascending one ; consequently both times 
the direction of the physiological nerve-wave predominated. 
Finally, Prof. du Bois Reymond gave an account of his experi- 
qients by wh:ch he has demonstrated quite analogous secondary 
electromotor phenqmena in the electric organs of the electric 
fish (Malapterurus)t In the theoretical di-cussion of the results 
of these experifhents that were carried on for so many years the 
lecturer pointed out in conclusjon that the inner polarisation, 
the positive polarisation in particular, could scarcely be other- 
wise explained except by the ehypothesis that in the above- 
mentioned organs (the muscles, nerves, and electric organs) 
elegromotor molecules preexisted during life, which, being turned 
by the polarising current, became the occasioned causes of the 
electroynotor, phenomena.— Prof. Rosenthal of Erlangen spoke 
o about the experiments he had made to ascertain the electric con- 
e ductivity of living tissues, He dwelt on the difficulty of exactly 
measuring if amount, which he could only overcome by using 
alternating currents, of which, by the help of a particular appar- 
atus, currents of one direction only acted upon the galvanometer 
of the Wheatgtone’s bridge. | On the living man he found the 
resistance of the epidermis so great that he regards it as an 
excellent insulator which permits the electrical current to pass 
through to the deeper organs only through the medium of the 
canals (the pores)ethat ramify through it and that are filled 
„wie fluid. eThe measurements of the conductivity of living 

animal tisgues are not yet quite completed. 

e 
0% PARIS 

Academy of Sgiences, May 7.—M. Blanchard in the chair. 
—M. Loewy explained his new method for determining at any 
moment the relative position of the instrumeng:l equater in 
relation to the real eyuator. This method is analogous to that 
Ixeagly given for right ascensions, being founded on the obser- 
ation of the stars near the pole, and on the variations in the 
relations of the coordinates due to the deflection of the instru- 
ment. M. Loewy demonstrates mathematically that hie plan 
combines all the thecretical and practical conditions required for 
the complete solution of the problem. It is based on the theorem 
here demonstrated that when the track described by a star in 
apparent distance from the pole coincides wish its distance in 
relation to the instrgmental plane, the angle may be exactly 
edete@nined which is formed by the t@Prestrial axis with the line 
of the instrumental poles, by means of the variation observed 
between the appar@ng polar dist nce and'the dist&nce in relatio& 
to the instrumental plate. Thè method gs independent, of any 
possible variations in the state of the instrument during a period 
of twelveghours, and it excludes the cause of systematic error 
due to refraction. It is moreover capable of extreme accuracy, 
which, by multiplying thea pointy may be carried as far as is 
desirable. —M. Tresca submitted some remarks on the observa- 
tions made last year by Prof. Lemstrém in Lapland on various 
circumstances connected with the phenomenon of the aurora 
borealis, which have been reported in Nature.—M. Th. 
du Moncel presented a paper by M. E. Semmola on the 
annual variation of temperature in the waters of the Bay of 
Naples, showing the results of observations made during the 
summer of 1879 and January, 1880, with a Negretti and 
Zambra thermometer, observations were generally taken 
during calm weather betw@&n the hours of If a.m. and 3 
p.m., in depths of 30 or 40 feet, and at some distance from 
the coast. They showed that on the whole the Bay of Naples 
is only a few degrees warmer than the Mediterranean, which, 
from the observations made in the August of 1870 by the 
English expedition under Prof. Carpenter, was found to be 25° C. 
at the surface, 15°°5 at a depth of 180 feet, 14° at 230, 13° at 
620, and nearly the same down to 10,000 feet. In the bay the 
temperature varied from 13° on the surface in winter to 27° in 
summer, showing@ mean of about 20°, or 3° higher than the 
city of Naples. This result also agrees with the mean annual 
temperature of the Mediterranean, which, according togMuhn, 
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lies between 16° and 19° in the west, aid 21°-23° in the east. — 
Other papers were contributed by M. Leĉog de Boisbafdran 
on the extremely sensit&ve character of salts of iridium? 
rendering them most useful in detecting the presente of 
the smallest particles of iridium in compound substances ; 
by G: A. Hirn, continuing the résumé of "the meteoro- 
logical observations made during 1882 at four pojpts of the 
Upper Rhine and Vosges highlands; by Th. Schwedoff, on 
the form of the great comet of September, 1882, with two cuts 
showing its appearance on October 12 at Lyons, and on October 
17 and Novemker 7 at Odessa; by Fe °de Jonquières, gn the 
identities presented by the reductions belanging respectively to 
the two “modes” of continuous perfodical fractions. „By œ‘ the 
two modes” of continuous fractiong the auther understands, on 
the one hand the ordinary continuous fractions (‘‘ first mode”), 
on the other those in which the numerators differ from anity 
(‘second mode”’),—Papers were also submitted by M. Vieille, 
on the specific heats of some gaat high temperatures ; by C. 
Resio, on the electrodynamograph, an instrument constriftted 
tor recording the work execytasdl by machinery ; by J. A. Le Bel, 
on the amylic alcohol developed in alcoholié fermentation ; by 


M. Gonnard, on the staurolites and ref@lar groupings of the, 


felspar crystals in the siliceous porphyry of Four-la-Brouque, 
near Issoire (Puy-de-Dôme) ; by J. Thouéet, on the elasțjcity of 
rocks and minerals; by P. Mégnin, on the direct repygduction 
of tenia in the intestines of the dog and man ? by B. Ue Chan- 
courtois, on a common meridian and measurement of time in 
view of the universal adoption of a complete decimal system, 
with a planisphere showing two proposed initial meridians 
passing through Behring Strait and the Bore: ~ by Ch. Conte- 
jean, on some special cases of distgbution in the Italian flora. 
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HUMAN FACULTY AND ITS DEVELOPMENT 


Inquiries iato Human Faculty and tts Development. By 
Frané@is Galton, F.R.S. (London : Macmillan and Co., 
1883.) 

A G all his anthropological brethren Mr. Francis 

Galton has ng competitor in regard to the variety 
and vêrsđtility of his researches. So various and versatile, 
indeed, have these researches been, that, with the excep- 
tion of Hereditary Genius” and “ “English Men of 

Science, their Natute and Nurture,” we have become 

accustomed to reĝard thefh as disconnected pieces of | 

work, which from. time to time, were thrown off like 
sparks from the fla of an active mind. But in the 

Present volume he has*collected in one series most of the 

investigations which be has separately published during 

the last @gn years, and this collection when read in the | 
light of a Considerable amount of additional matter, 
clearly shows that the sufdry investigations which were 
separately published were not separately conceived, but 
have throyghout been united by the bond of a common 
dbject. This object, as the*title of the book indicates, is 

‘that of i inquiry into Humag Faculty and its Development. 

And it is evident, when this fundamental note is supplied, 

that it serves to join not only the researches contained in 

the present velifme, but also those of its above-named 
predecessors, «INte one harmony or design. 

But although thege is one §armony pervading this 
work, the chdnges of theme are sO numerous that we 
shal] not be able to touch upon them all, and must there- 
fore restrict ourselves to considering the more important. 

The book begins with am essay on “Variety of Human 
Nature,” as to features, bodily qualities, energy, sensi- 
tivity, special senses, &c. Inethe course of this chapter 
the leading results of the author’s well-known investiga- 
tions on composite portraiture are brought in, the audi- 
bility of high notes in differgnt individuals, as well as in 
different species of animals, &c. Next there follows a 
chapter on “ Anthropomorphic Registers,’ which is 
mainly directed to showing the desirability of keeping 
family recOrds of the anthropometry of children until they 
are old enough to continue the records for themselves. 
To facilitate this process—which he deems to be one of 
much practical importance in view of all that is now 
known touching the potency of hereditary influences—Mr. 
Galton urges fhat anthropometric laboratories should be 
established where all the needful periodic portraiture and 
other observations on the life-history of children should 
be*made apd preserved on the payment of small fees by 
the parents. Without such systematic observation any one 
may pass through life without knowing tMat he presents 
so strongly marked a peculiarity as that of colour-blind- 
ness ; while the benefit to the race, a few generations 
hence, of a large mass of statistics of such consecutive 
anthropometry of numgrous families would probably be 
of*the utmost value. Indeed this suggestion as to anthro- 
pometric laboratories may be taken as the foundation of 
Mr. Galton’s proposed science of “ eugenics,” to a tracing 
of the main principles of which his work on “ Human 
Faculty ” is chiefly concerned. 

After a chapter on “ Statistical Methods,” we come to 
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a pee of “ Character.’ So far as sex is con- ° 
cerned, “ one notable peculiartty in the character of the 
woman is that she is capricious and coy, and has less 
straightforwardness than the man... and there can be 
little doubt as to the ,origin of the peculiarity. ... The 
willy-nilly disposition of the female in matters of love is 
as apparent in the buéterfly as in the man, and must have 
been continuously favoured from the earliest stages of 
animal evolution down to the present time. It is the 
factor in the great theory of sexual selection that corie- 
sponds to the insistence and directness of the ini'ee 
Coyness and caprice have in conseqyence become a 
heritage of the sex, together with a cohort ofallied week- 
nesses and petty deceits, thas men have come to th nx 
venial and even amiable in wpmen, but which they would 
not tolerate among themselves,” 

The type of character which leads to criminality 1s next 
discussed, and is shown by statistics to be strongly 1n- 
herited. After a few pages on the allied topic of insfn ty, | 
Mr. Galton passes on to consider the gregarious «and , 
slavish instincts, where he shows from first- hand obse1\a- 
tions on wild or but partly domesticated animais the 
immense utility of these instincts, We ourselves inh: rit 
from our savage ancestry instincts of the same kind, and 
thus it is that the less intellectually developed among us 
are so prone to submit ourselves, like’ sheep, to the 
guidance of a leader, and even to the tyranny og 2 des] a. 

Passing on to intellectual differences, a*long @rel inter- 
esting account is given of mental iņagew, the main 
points of which are already known to the readers of 
NATURE. It is remarkable that men of “Science, and of 
hare thinking generally, are for the most part totally 
deficient in this faculty. The discussion of mental 
imagery naturally leads to the resemblance which BIr 
Galton has previously pointed out between his composite 
photographs and general ideas; each alike are “ generic 
images,’ and in many matters of detail the analogy, or, & 
we should prefer to call it, the illustration, holds good. 

Next we comę to a chapter on Psychometric Experi- 
ments, which is devoted to an accownt of interesting 
@&periments on the ass@ciation of ideas. The influeffce * 
of early assootation “nd sentiment is, shown by these 
experimgnts, and by @pnsiderafions drawn from them, to 


! be much greater than is generally supposed. 


One of the most interesting chapters in the ®ook is 
that which next follows on te EHisgory of Twins. It will 
be remembered that the main fact elicited by this inquiry 
is that nature counts for much more than nurture ; for it 
is shown that “instances exist of an apparently thorough 
similarity of nature, in which such difference of external 
circumstances as may be consistent with the ordinary 

conditions of the same social rank and country do not 
create dissimilarity. . .. The twins who closely resembled 
each other in childhood and earfyouth, and were reared 
under not very dissimilar conditions, either grow unlike 
through the development of natural characteristics which 
had Jain dormant at first, or else they continue their lives, 
keeping time like two watches, hardly to be thrown out 
of accord except by some physical jar. . The effect of 
illness, as shown by these replies, is Te and well ele- 
serves further consideration. It appears tþet the consti- 
tution of youth is not so elastic as we are ap¢ to think; 
but that*an attack, say of scarlet fever, leaves aspermanent 
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*mark, easily to be measured by the present method of 
comparison.” ° 

The essay which follows on the “Domestication of 
Animals ” is not so interesting, because not so original, 
as thẹ rest of the book; all its points are obvious to any 
one who has thought about the subject at all. 

A consideration of the Possibilities of Theocratic 
Intesvention next leads the way to a reappearance of the 
author’s paper on the Objective Efficacy of Prayer. Here 
the logic is unexceptionable as far as it goes, but it is not 
such as to leave no loophole of escape for orthodox belief. 
The argument isẸhat if prayer is of any avail in an objec- 
tive sense, i¢ ought to? admit of being shown by the 
statistical method to be so., But, as the present writer 
pointed out nine years ago when considering this essay, 
the statistical method applied to such acase is of doubtful 
validity. To show this we may quote one paragraph from 
our previous criticism :— 

“What, then, is the whole state of the case? To illus- 
trate it most fairly, we shall take the strongest of the 
examples eupplied by Mr. Galton, viz. that of the Clergy. 
As Mr. Galton truly observes, in no other class are we so 
likely togobtain men of Prayer. Suppose, then, for the 
sake of calcylation, that one-half of the clergy are suffi- 
ciently prayerful to admit of their petitions influencing 
the course of physical phenomena. Next, let us suppose 
that one-half of their successffl petitions for physical 
benefits are offered on behalf of individuals other than 


- thtmselves®; this is equivalent to reducing the number of 


eof Al. 


the praytrful clergy to one-fourth. Here we ought to add 
that in whatevew degree this section of successful prayers 
may infuepce the prayerless classes ef the community, 
in that degree i¢ the comparison still further vitiated. 
Neglecting this point, however, let us lastly suppose, that 
one-half of the petitions for physical benefifs offered on 


én€fits of some other kind; .. . this is equivalent to 
educing the original number to one-eighth. Now I do 
not think any of these suppositions are extravagante Let 
uss see the result of applying them to Mr. Galton’s tables. 
According to these tables, the clergy as a class live, on 
an average, two years longer than men of any of the other 
classes quoted, notwithstanding we are ‘repeatedly told 
that, as a class, they are the mogg poorly constitutioned 


~Ne petitioners own behoof are answered by physical 


also the fact thag all clergymen do na@ pray for long livesg 
still, even on the #beve data, an average of two additional 
years over all the clergy allows, wh@n concentrat@d into 
one-eighth of their number, an average of sixteen additional 
years of fife to every pious divine. Of course this illus- 
tration is not adduced ig ordą to prove that prayer has 
in this case been observably effectual. The greater 
length of life enioyed by the clergy may be conceded due 
to the cause assigned by Mr. Galton—viz. the repose of 
a country life—or to any other cause, without in any way 
affecting the present argumént. All we are engaged in 


showing is that the statistical method is not a trustworthy ` 


instrument wherewith to gauge the physical efficacy of 
prayer ; and the above illustration has been adduced to 
show that even if the™fyitions of the pious clergy for 
lengthened days were somewhat more effectual than those 
of Hezekiah, statistics would still be so far unable to take 
cognisance of the fact that the observable average in- 
crease of two years over the entire body of the clergy 
might reasonably be attributed to other causes. Yet 
length of days is perhaps the most conspicuous, and 
therefore the most easily tabulated, of all physical benefits 
fer which it is possible to pray.” 4 


After some well considered remarks on Enthusiasm, or 


x Burney Prize Essay on ‘‘ Christian Prayer and General Laws,” $p. 265-6 
(Macmillan and Co., 1873), where other and more important considerations 
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“to what degree the strong subjective*views of the ‘pious. 
are trustworthy,” the ook begins to draw towards it 
final object, which is virtually that of marking out the 
lines of what may appropriately be called æ new religion. 
We have of late had so many manufactures of this kind 
that the ‘market is somewhat glutted, and therefore it 
is very doubtful how far this, new supply will meet 
with an appropriate demand ; buf fe can safely rgcom- 
mend Mr. Galton’s wares to all °whoedeal in such com- 
modities as the best which have hitherto been turned out. 
They are the best because the materials òf their composi- 
tion are honesty and common sense, without admixture 
with folly or metaphor. He says: “We may not un- 
reasonably profess faith in a®commom and mystenious 
whole, and of the Jlabgrious advance, under many 
restrictions, of that infinitely small part®of it which falls 





under our observation, but which is în itself enormously e 


large, and behind which lies the awful mystery of all 
existence.” Having, then, this faith in the sega, and 
observing that, whatever the far-off divin esent may be 
to which the whole creation moves, the whole creation is 
certainly moving in an upward course of evolution, Mr. 
Galton submits that man has no reached a level of 
intelligence which should enable him, not merely to know 


these things, but to do them. Me ought to “awake ta - 


fuller knowledge of his relatively great position,” and 
begin to regard it as his high prerogative to cooperate 
with the unknown Worker in promoting the great work. 
He may infer the course that evolution is bound to 
pursue, and might therefore “dev$te his modicum of 
power, intelligence, and kindly feeling to rerfder its future 
progress less slow and painful. Marr has alreadyefurthered 
évolution very considerably, half unconsciously and for 
his own personal advantages,; laut he has not yet risen to 
the conviction that it is his religious duty to do so 
deliberately and systematicagly.” 

Several directions in which such assistance might be 
yielded are pointed out in the concluding pages of the 
book, especially in the way of “eugenics”; and there 
can be no question that, if the idea of promoting evolution 
could become generally, or even largely, invested with a 
feeling of obligation, the prospects of the race would be 
greatly brightened. The most important field Æ hugnan 
activity under such circumstances would obviously be 
that of improving the race by selection, and Mr. Galton 
throws out several well considered suggestions as to the 
way in which this might be done without violating so 
precious a product of evolution as the motal sense, or 
seriously interfering in any other particular with the 
ordinary usages of civilised life. 

We have said enough to show that in respect of its 
matter “ Human Faculty” is an unusually interesting 
work; but we sleould not do it justice were we to conclude 
this brief notice without alluding also to its manner or 
style. There is a strand of humour woven through the 
serious texture of the whole, which, together with the 
ingenious cast of thought and the ingenuous cast of, 
feeling, affords a most pleasing and instructive study, 
unconsciously presented, of the nafure and nurture of an 
English man of science. GEORGE J. ROMANES 


against this application of the statistical method are given. [I may observe 
that this essay was written on a thesis which was set by the Vice-Chancellor 
of Cambridge, and I still think that, upon its given basis of Christian belief, 
all the more important of its arguments hold, both as regards prayer and 
miracles.—G. J. R.] i 
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THE*GEOLOGICAL HISTORY OF BRITAIN 


Contributions to whe. Physical Elistory of the British Isles ; 
with a Dissertation on the Origin of Western Europe 
and of ghe Atlantic Ocean. Tlustrated by 27 Coloured 
Maps. By Edward Hyl, F.R.S., &c. (London: 
Stanford, 1882.) ° 


F Geology may be Corregtly described as a history of 
the” earth, then a geologist is in the first place and 
essentially a historian: His function is to trace back the 
gradual growth of the world, organic as well as inorganic, 
and to show through what suc@pssive stages the present 
conditions of geography and “of life have been reached. 
His materials, like those of the Imstprian of human pro- 
gress, become fewer and less reliable in proportion to 
th@ir antiquity. More afid more as he pilots his way into 
the records of the remoter past is he driven to piece 
together tegir evidence with “conjecture, until at last 
evidence of evéry kind fails him, and he is reduced to 
mere speculation. There is findoubtedly a strong tempta- 
tion to minds of a particular order to indulge in wide 
excursions ipto the a realms of primeval cos- 
mégony. The fewer the fact$ that may serve as guide- 
posts the greater the scope far the fancy. So long as the 
picture does not appear to outrage our established con- 
ceptions of physical law its enthusiastic limner considers 
himself within the Safe limits of fact or, at least, of legiti- 
mate inference. He does not stop to consider whether 
his restoration may notgin itself be dagrantly improbable, 
or whether enough may ngt be already known on the sub- 
ject to show that it is quite untenable. In this way much 
harm has been done to the progress of sound geology. 
The attempt to restore fornferseaspects of the globe, or 
at least of different areas of its surface, may be made with 
fair measure of success up to æ certain point. As the 
geologist goes beyond that point he Jeans more and more 
on conjecture. It is very desirable, for his own sake as 


` wellas for that of the subject, that the actual data on 


which he proceeds should be definitely stated. His 
readers ought to know exactly where ascertained fact 
ends anf restoration begins. Yet he may be so con- 
vinced of the*truth of his restoration that, until challenged 
to set down in definite form the amount of evidence 
actually at his command, he may honestly have come to 
regard some of his deductions as well-established truths. 
He cannot, however, be too careful to draw a clear and 
sharp line betweén what he knows and what he infers, 
when it is his object to write geological history. 

One of the most attractive branches of this history is 
that which degls with the gradual growth of a country or 
continent. Many interesting and important memoirs on 
this subject have appeared, more especially in England, 
where it has long been a favourite study. Sketch-maps 
have been published indicating in a somewhat vague way 
what the authors believe to have been the probable dis- 
tribution of sea and land, at former geological periods. 
Among those who by their original researches have contri- 
buted materials towards theerestoration of ancient geogra- 
phical conditions in Britain, Prof. Hull, the Director of 
the Irish Geological Survey, deserves honourable mention. 
His papers upon the changes that occurred during Car- 
boniferous, Permian, and Triassic times, and upon the 
south-eastward attenuation of the Jurassic series in this 
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country are well known to geologists. He has now, how- 
ever, attempted a much more ambitious task than any 
one has yet ventured upon in thfs department of science. 
He has published a series of „maps representing what he 
conceives to have been the successive geographical phases 
through which the refion of the British Islands has 
passed from the earliest geological times. Without dis- 
cussing the question whether the information at the 
disposal of geologists is yet sufficiently ample and precise 
to warrant an attempt of this kind, onegmay at leas 
demand that every care should havebeen Bice to show 
precisely what is actually known fact and what is inference. 
But Mr. Hull gives us scanty $uidance in this respect. 
There is not one of his restorations that does not prompt 
the question on what grounds its details have been put 
together. The position of former areas of sea is usually” 
sufficiently definable, but it is by no means #0 ,easyeto 
say what was land, and still more difficult to assign even 
the most conjectural outlines to the shores. Thæauthor 
doubtless thinks his geographical boundaries vague 
enough ; we are inclined to regard them as a gooc deal 
more definite than the actual evidence in many cases 
warrants. To take as an illustration his map of Britain 
during the Upper Silurian and what he terms the 
“ Devono-Silurian’’ periods ; we should like to know on a 
what grounds he makes Wales, the Lake „Country the * 
north-west of Ireland, and much of the Highlan 5 of 
scotland elevated land at that time. Tlfe “evidence, so 
faras we are aware, i$ rather in favour of thes areas 
having been under the Upper Silurian sea ; at least we know 
of no proaf thatethey formed high lands, even after the 
fication and metamorphism he refers to. Nor is therg 4 
any information as to why the author marks the area 
from the mouth of the Humber to the middle of Norfolk 
as part Of his continental land. He mixes up in a ẹ 
curiously unintelligible way his “ Devono-Silurian” and 
Lower and Middle Devonian formations, some of the 
estuaries or Jacustrite areas being placed x with the older 
group of strata, others wit@ the younger, in accordance 
with certain theoretical ideas which he has already 
publfshed. . ee 

According to Prof. Muls maps, most of the high 
grounds of Britain have been elevated dry land gince 
the Lower Silurian period. No one, however, who has 
seriously studied how the land igtontimously denuded, can 
believe this representation to be even approximately true. 
Our mountains must have been many times, and probably 
for long intervals, under water. Even if no large amount 
of sedimentary material were laid down upon them, their 
submergence would at least protect them from the degra- 
dation which would otherwise have worn them down. 
How does Prof. Hull know tha land, which was 
almost if not entirely under water during the Carboni- 
ferous period, did not remain more or less in the same 
condition through several succeeding ages? The presence 
of Permian and Triassic deposits in the north-east of the 
island shows that considerable denudation of the Car- 
boniferous rocks had taken place there before these red 
strata were laid down. But surely it is rather a large 
inference from these slender data that all theftest of the 
country was land, with high grounds where we spe them 
still. How can he tell that Ireland was not entirely 
submerged, beneath the Jurąssic sea? Had it notebeen 
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‘platform of its fundamental or Laurentian gneiss. 
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for the protécting sheets of basalt in Antrim, probably no 
fragment of Lias or Oolite would now have been left in 
the island. Prof. Hull*submerges his country a little 
mére in-the Cretaceous period, ut still keeps the high 
grounds as islands. Can ‘he produce any evidence that 
they were so? Has he sounded the Cretaceous Ocean 
about which he is so precise? The denudation of Ireland 


-has been unquestionably enormous, but had the.country 


been above water as long as the Director of its Geological 
Survey imagiges, we fear that every geological formation 
would haye ben wern off its surface down to the very 
In 
fact the continued surVival of the country above water 
could only have been maintained by repeated uplifts that 
in some measure at least compensated for its superficial 


® degradation. 


«The chapters accompanying the maps furnish the 
reader with some of the information he requires to be 
-able ġo estimate the extent of the data on which the 
restorations have been constructed. But they do not give 
himeearly enough of it. Some of their statements more- 


over will provoke critgcism not less than the maps them- 


selves. The author asserts, for instance, as if it were an 
established fact, that what hg regards as the “ essentially 
oceanic” conditions under which the Chalk was formed 
prevaif from Ireland’to the shores of the Caspian, and 
‘from Belgium to North Africa. We can hardly suppose 
-him to be igntrant of the fact that the Chalk is but a local 
deVeldpment of calcareous matte? confined to the western 
part of the European area. Yet the author not only 
spreads the Chalk across most of Europe anq int Africa 


and Asia, but proceeds to infer from this asserted extsn- 


sion that “according to all the laws of terrestrial 
mechanics” the site of much of the North Atlantic must 
have been then dry land. In other words, he frst infers a 
wide deep ocean, and then creates a continent to keep it 
company. 

One of the chapters, with the sounding title of “The 
Genesis of th® North Atlantig Ocean;” will be read with 
amazement by those who have watched the progre$s of 
recent resedrehon this questios Theauthor begir it by 
the following oracular announcement: “I datg the genesis 
of the North Atlantic Ocean, properly so called, from the 
close of the Carboniferous period ; and, consequently, from 
the same period, that o® tbe- British Isles and Western 
Europe.’ One is disposed at once to ask what may be 
his “exquisite reason ” for this extraordinary statement, 
and he frankly volunteers it. It appears to be somewhat 

as follows :—The Carboniferous rocks of Western Europe 
were much disturbed at the close of the Carboniferous 
period, being thrown into east-and-west ridges. Similar 
movements took glace over the eastern States of North 
America, the direction of .the ridges being there more 
nearly north and south. It may be concluded, therefore, 
that the formation of the basin of the Atlantic Ocean 
formed part of these terrestrial movements ! 

In his Preface the author tells us how he had long 
entertained the idea of preparing such a series of maps 
as he has now published, and how he was deterred by 
the cost “Of publication. At last, in what we venture 
to.thiik was an evil hour for his reputation, the Royal 
Dublin Society generously agreed to bear fhe expense. 
The,maps were therefore prepared and ARA in the 


Society's Transactions, and a fresh impression has Been 
printed off from the plates for the volume just. issued. 
Fortune would have been kinder to tone whose long 
services entitled him to gentle treatment,at her hands 
had she induced him still to keep his restorations in the 
privacy of his own portfolio, at least for some years to 
come, or, if they must be puljished, had she insisted on 
greater accuracy in the statement of what is known and 
greater precision in the expression of whateis con- 
t 


jectured. 
6 





OUR BOOK SHELF 


Die Verwandlungen der Tiere. Von Dr. Otto Taschen- 
berg, Privat-dozewt #n Halle. Pp. 268, with 88 Illus- 
trations, Small 8vo. (Leipyg : G, Freytag, 1882.) 


TuHIs forms the seventh volume of the series knowras. 
“ Das Wissen der Gegenwart,” the object of which is to 
give, in an attractive and popular form an oyplne of the 
“science of the day.” Metamorphosts and evelopment 
are always interesting subjegts, and we are of opinion that 
Dr. Taschenberg has contrived to place them before his 
readers in a specially clear manner by choosing a few 
types in each class of the animal kingdom: upon which to 
dilate, leaving the blanks % be filled in by more advaneed 
students than those for whése instruction this elenfentary 
tréatise is intended. The author goes in this manner 
through the entire animal kingdom, and so far as we can 
see he is well posted up in most of the latest discoveries 
and theories bearing upon his subject ; we mis» however, 
any allusion to the disputed position of Zyvzzdzs, although 
the metamorphoses of that remarkable animal are not 
entirely overlooked. A work such as this is naturally to 
a large extent a-compilation, md in all such works the 
good or bad influence exercised depends up®n the acumen 
of the author in his choice of subjects and authorities. 
In the present instance su author seems usually to have 
consulted the best and most modern authorities. The 
numerous illustrations sare mostly very good; some of 
them are superlatively so. In these, asin the text, various 
works have been laid under contribution ; and probably to 
no work is the author under greater obligation than the ; 
text-book on embryologyeby the lamented F. M. Balfour, 
but due acknowledgment ts always made. 

The concluding chapter is devoted to a.sketch of the 
“evolution of species,” in which, in a few pages, the 
author has contrived to give succinct histqical informa- 
tion, winding up with a definition of “ protoplasm,” in 
connection with which a German translation from well- 
known English lines is given, and perhaps the definition 
was so modelled as to fit the lines. We reproduce them, 
just to show what latitude may be allowable in transla- 
tion :— ° 

“ Der grosse Cäsar tot und Lehm geworden 
Verstopft ein Loch wohl vor dem rauhen Norden, 
O dass die Erde, der die Welt gebebt, 

Vor Wind und Wetter eine Wand verklebt.” œ 
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° LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently reguests coPrespondents to keep their letters 
as short as possible. The pressure on his space is 30 great 
that it is impossible otherusse to insure the appearance even 
of communications containing interesting and novel facts. | 


Natural Selection and Natural Theology 


I AM very glad to find from Prof. Asa Gray’s last communica- 
tion (NATURE, vol. xxviii. p. 78) that the result of our “< amicable 
discussion” haf been that of coming to an agreement on all 
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points save one, which, as he truly observes, is ‘‘ seemingly | base of our precipice may be called accidental, but this is ro! e 


” 


‘capable of settlement by scientific inqui This point simply 
is as to whether variation in plants and animals is promiscuous 
(not ‘‘lawless’’) or is restricted to beneficial lines. 

Now with reference to this point, I observed in my first letter 
(NATURE, vol xxvii? p. 362) that if variation is promiscuous it 
is only the fa®ourable variations that are able to survive, and 
hence theesole ground of entertaining natural selection as an 
agency in the process of evolution ; but that, on the other hand, 
if it could be shown that variations always take place ex- 
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strictly correct; for the shape of each depends on a lons 
sequence of events, all obeying natufal laws;. . . but in regard 
to the use to which the fragments may be put, their shape mav 
be strictly said to be accidental... . Can it be reasonably 
maintained that the Creator intenti8nally ordered, if we we the 
word in any ordinary sens, that certain fragments of rock shduld 
assume certain shapes, so that the builder might erect his edifice ? 


: If the various laws which have determined the shape of each 


clusively@a the directions fequired for a development of the | 


adaptations, so as to leae no room for the operation of natural 
selectiow, then the evidence of design as deduced from the theory 
of evolution would Secome comparable with that evidence as 
deduced from the theory of special creation. But I also pointed 
out that®‘ the burden of proof lies with the natural theologian to 
show that there Aas been some such intelligent guidance of the 
varlatiqns, not with tls evoluti@nist to show cause why there 
may not have been such guidance.” And now I understand 
Prof. Gray acceptsethgs as a correct sPatement of the case, observ- 
ing in his last letter that, jf variation is promiscuous, ‘‘ then no 
d@ubt the theory of natural selection may be ‘the substitute of 
the theory of special design,’ so as to efface that evidence of 
underlying intelligence which inwamerable and otherwise inex- 
plicable ad®ptationg of means to ends in nature was thought to 
furnish, If it isnot so, then the substitute utterly fails.” 

It is most satisfactory to me that the issue bas thus been 
clearly reduced to a simple matter of scientific observation, and 
I may add that I am mucfé interested to find that a naturalist of 
such high standing’as Prof. Gray still holds to the view that, 
‘*so far as observation extends, ® does not warrant the supposi- 
tion ùf omnifarious and aimles# variation.” Of course, if I had 
not believed in ‘‘aimless variation” as of universal occurrence 
In organic nature, I should never have supposed that the theory 
of evolution by natural selection could in any way touch the 
theory of.special degn ; but finding that my fundamental belief 
in this matter is still open to question by so esteemed an authority 
as Prof. Gray, 2nd Sbserwing that we are here upon the ground 
of a purely scientific question, I shoul@ like to say a few words 
in justification of this belief. 

No one has attended to the subject of variation with a tenth 
part of the care that was bestowed upon it by Mr. Darwin, and 
no one has been gifted with a better judgment in matters of this 
kind. I shall therefore restrict myself to giving a brief outline 
of his matured opinion upon the subject. 

Everywhere he speaks of variatign as promiscuous or aimless, 
but never as ‘‘lawless,” and only under a carefully guarded 
meaning as accidental, That is to say, he has no doubt that 
every variation is due to causes, though not of a teleological 
kind. Of these causes he regargs changes of environment as 
highly important; but nevertheless he is inclined to lay less 
weight on these ‘‘than on a tendency to vary due to causes of 
which we are quite ignorant.”1 But with reference to variations 
not takmg place exclusively in beneficial lines he says: ‘“ As 
man hag don@esticated so many animals and plants belonging to 
widely different classes, and as he certainly did not choose with 
prophetic instinct those species which would vary most, we may 
infer that all natural species, if exposed to analogous conditions, 
would, on an average, vary to the same degree... . We have 
abundant evidence of the constant occurrence under nature of 
slight individual differences of the most diversified kinds ; and 
we are thus led to conclude that species have generally originated 
by the natural selection of extremely slight differences; .. . 
although each modification must have its own exciting cause, 
and though each is subjected to law, yet we can so rarely trace 
the precise relation between cause and effect, that we are tempted 
to speak of variations as if they arose spontaneously. We may 
even call them accidental, but this must be only iħ the sense in 
which we say that a fragment of rock dropped from a height 
owes its shape to accident. . . . If an architect were to rear a 
noble and commodious edifice without the use of cut stone, by 
selecting from the fragments at the base of a precipice wedge- 
formed stones for his arches, elongated stones for his lintels, and 
flat stones for his roof, we *should admire his skill and regard 
him as the paramount power. Now the fragments of stone, 
though indispensable to the atchitect, bear to the edifice the same 
relation which the fluctuating variations of organic beings bear to 
the varied and admirable structures ultimately acquired by their 
modified descendants, . . . The shape of the fragments at the 


1 
‘ Origin cf Species,” 6th edition, p. 107. 
e 


fragment were not predetermined for the builder’s sake, can +t 
be maintained with any greater probability that He specially 
ordained for the sake of the breeder each of the innumerable 
variations in our domestic animals and plants ;—many of these 


variations being of no service to man, and not beneficia!, far e 


more often injurious, to the creatures themgglves? Did He 
ordain that the crop and tail-feathers of the pigeon, should vary 
in order that the fancier might make his grotesque pouter an | 
fantail breeds? Did He cause the &ame and mental qualities cf 
the dog to vary in order that a breed might be formed of in- 
domitable ferocity, with jaws fitted to pin down the bull fir 
man’s brutal sport? But if we give up the principle in one ease, 
—if we do not admit that the variations of the primeval dom 
were intentionally guided in order that the greyhound, for 
instance, that perfect image of symmetry and vigor, mmighd Fe 
formed,—no shadow of reason can be assigned for the belicf 
that variations, alike in nature and the result of the same gener.:] 


' laws, which have been the groundwork through natural selection 


of the formation of the most perfectly adapted animals in the 
world, man included, were intentionally and specially designel. 
However much we may wish it, we cag. hardly follow Prof. A a 
Gray in his belief ‘that variation has been led along certa:n 
beneficial lines,’ like a stream ‘along definite and useful lines 
of irrigation,’” 2 , i 

I could give a number of other quotations to the same general 
effect from the writings of Mr, Darwin, but I think these are® 
enough to show, as I have said, that if there is any ev&lence of 
variations being determined in special and bengfigial lifes, it 
now lies with the teleologist to adduce such evidence. If this 
could be done it would bë a matter of immense importathce? both 
from a scientific and a speculative point of view, seeing that on 
the scientific side gt would be subversive of the whole theory of 
natural sel@ction, and on the speculative side would therefore 
eave us where we were before the publication of the ‘‘ Origin 
of Species.” But at present the whole weight of such scienti‘ic 
evidence as we have appears to me unquestionably opposed to 
Prof, Gray’s statement that, ‘so far as observation extends, it 
does not warrant the supposition of omnifarious and aimlesse 
variation. ” (GEORGE J. KOMANES 


eCarson Footprints 


IN NAtuRE (vol, xxvii. p 578) which I h&ve just seen, the 
D&ke of Argyll calls your att@ntion to the so-called human fi A 
prints uncovered ig the præon yard at Carson, Nevada. I have 
carefully examined these tracks, and read a waffer on the subject 
before the® California A@&idemy of Science, August 27, 15S2. 
Unfortunately the Proceedings of the Academy have not yet 
been published, though copies of the several papers on tlfls s3b- 
ject have been printed and priyately distributed. Perhaps a 
brief account of these tracks will be inttresting to your readers. 

The nearly horizontal strata in which they occur consist of 
beds of sandstone with thin layers of fine shale. The track 
layer, which is one of these latter, has been uncovered over an 
area of nearly two acres, and forms,the floor of the prison yaid, 
while the stone removed has been used to build the prison. In 
the course of the excavation a number of fossils have been 
found, among which the most important are the jaws and teeth 
of an elephant, probably Æ. Americanus, and two species of 
horse, Aguus Pacificus and occidentale freshwater shells, 
all of recent species, have also been found. The age of the 
deposit seems to be that of the ‘‘ Equus beds” of American 
geologists, which by some are put in the uppermost Pliccene, 
and by others in the lowest Quaternary. Itis probably a tran- 
sition between the two. 

The whole surface of the shale exposed in the prison yard 
is Jiterally covered with tracks of many kinds, but the nud was 
so soft when the tracks were made that the nature of many of 
them can only be guessed. *Some were probably those of a 
horse; some probably of a wolf; some certait y of a deer; 


ang A - . 0, 
* “Variations of Animals and Plants under Domestication. ’! Seeend 


' edition, vol®ii. pp. 401-2, 410, 416, 426-8. 
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many were those of long-legged wading birds. But the most 
interesting are those of the Mammoth and the problematical 
so-called human tracks, AWout the Mammoth tracks there can 
be no doubt. Some of these were uncovered by blasting in my 
presence; round basin-shaped impressions, 5 inches deep and 
22 inches across, and occurrifig in regular alternating series, the 
hin@-foot tracking almost perfectly with the fore-foot. The 
nature of the so-called humare tracks, however, is far more 
doubtful.. These occur in several regular alternating series of 
15520. In size they are 18-20 inches long, and 8 inches wide. 
In shape they are many of them far more curved than the human 
track, especially in soft mud. The stride is 24 to 3 feet, and 
even more. The outward turn of the track is in many cases 
greater than in human tracks, especially in soft mud. But the 
most remarkablggthing about them on the human theory is the 
straddle, fes theklistancg between the right and left series. This 
I found to be 18 and even 19 inches, which was fully as great as 
that of the mammoth trachs. This is probably the greatest 
objection to the human theory, On the other hand, the great 
objection to the quadrupedal tħeory is the apparent singleness of 
the tracks, and the absence of claw-marks. But it must be 
wemembered that the tracks are deep, and the outlines'somewhat 
obscure, and also that the mammoth tracks, on account of 
tracking qf ind with fore-foot, are in most cases, though not 


+ always, single. 


After gareful examination for several days, the conclusion I 
came .to was that the tracks were probably made by a large 
plantigrade quadruped, most likely a gigantic ground-sloth, 
such agthe Mylodon, which is found in the Quaternary, or the 
Morotheniym, which is fqind in the upper Pliocene of Nevada, 
The apparent singleness, the singular shape, and the large out- 
ward turn of the tracks I attribute to the imperfect tracking of 
hind and fore-foot on the same si@e, while the absence of claw- 
marks was the result of the clogging of the feet with mud, 
© This view seems to me most probable,! but many who have 
seen tle @racks think them human, and I freely admit that there 
is abifidant goga for honest difference of opinion. On any 
theory the tracks ‘are well worthy of scientific attention. 


Berkelty, California, May 12 JOSEPH LE CONTE 





Cloudiness of Aquarium® ° 


e 
Y: eCAN you tell me the reason why the water in my fresh water 
a 


quarium will not remain clear, but becomes cloudy throughout 
in a few days after filling. l 
The aquarium in question holds aboué twelve gallonsef water. 
eft stands in a window facing north. I have in the water two or 
three water-plants, among them a water-aloe. At the bottom 
are small gravel stones, which have been thoroughly washed 
before using. Floating on the surface for ¢he benefit of a few 
newts is a piece ofjvirgin cork, on which is placed some carpet 
moss. I had a dozen minnows arf four newts to begin with, 
but nine of the minnows and two of the newts have died, mani- 
festly from the $qpling of the water, ® g ° 
The framework ôf the aquarium ig iron, with a slate floor. 
The glass sides are fixed with red lead. There is a copper tube 
for overflow purposes, which was inserted when a fountain was 
used in the centre. This has now been removed and the water 
is stagnant. n (9 
It is now some years since I have kept an aquarium, and I 
cannot divine the reason for the above-mentioned cloudiness of 
the water. 
respondents will help me. 
May 9 : 





So far as J can judge from “‘ X’s” description, the cloudiness 
of the water in his aquarium is due to the abnormal develop- 
ment of some unicell lgal (Palmellaceze) or to the prolific 
spore-production within it®f one of the filamentous forms (Con- 
fervaceze). This may be obviated by screening the back of the 
tank from the access of light. Possibly “X” may find on 
examination that the cistern whence he obtains his supply has 

- been left uncovered, and that the intruding algal has established 
itself and entered upon the reproductive process in that position. 
In that case he should either isolate the water he requires in a 
dark place for a week or so, when the spores will die, or obtain 


e his supply from a purer source. eAn investigation with a high 


po ver of the Microscope of the turbid water complained of will 


* Views sfmilar to my own have recently been expressed by Prof. Marsh 
and by G. KeGilbert. ° 
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I shall be much obliged if. you or some of your cor- | ——|————— 


@ oe 
(Pray. 31, 1883 


speedily determine whether the explanatién here suggesfed is tfe 
correctone, By way ogillustration, I may mention that the water 
of the ornamental pond in the centre of the Horticultural Gardens, 
supplied clear and bright shortly before the opening of the Fisheries. 
Exhibition, had assumed within a few days, ant still retains the 
colour and consistency of green-pea soup through, the rapid de- 
velopment, under the action of light, of a unicellular eryptogam 
In the manner above described, W. Savini KENT 





6 
Singing, Speaking, afd Stammering ® 

REFERRING to the letters in NATURE (vol. xxvii, p..580) on 
my classification of vowel sounds, allow mg to explain :— 

The classification given in the “‘ Principles of Elocution” (4th 
ed., 1878) was retained from the earlier editions of thet work, 
because of the difficulty, or impossibility, of exhibiting the com- 
plete vowel system of visible Wech withgut V.S. symbols. For 
the a eae ie the book on Elocution, thé latter were not 
required; but a zofe (ongp. 36) immediately preceding the 
‘General Vowel Schenk á A RA the Basis Of the complete 
classification developed in visible speah. ò> 

As you have given an abstract of my classification, quoted by 
Dr. Stone from ‘ Principles of Elocuti®n,” I shall be glad if you 


will show your readers the following abstract of ghe visible 
speech classification :— a 


Classification of Vowals in Visible Speech 
Nine Lingual positions yield 
9 Primary vowels ... .., 
Each Primary vowel yields. 
a “Wide” variety by 


K 
e = 18 Lingual | P 


e vowels, e 


faucal expansion=9 Wide E e 

vowels ... a aa. =36 Normal 
Each Lingual vowel yields —18 Labio-li vowels, 

a “Round” variety by $ =18La = ingual 

labial contraction ... VOWS. ʻe e 


Each Normal vowel yields a possible variety by Aigher, lower, 
eee or narrower formation = 36 + 144 =a total of 180 
vowels, s 


_ The mutual relations of the differeft sounds may be exhibited 
In this way :— 








LINGUAL. 
Primary, Wide. 
o Back Mixed. | Føont. | Back, Mixed. Front: 
ma y | a a r a o 
ma) s | sl a| ls |= 
Low | 9 6 | 3 | 9 | 6 T 











Primary Wide. j 
Back Mixed Front. Mixed. Front. 
High| 7 | 4 © 4 I 
Mid 8 5 2 | ° 5 | 2 
Low 9 6 3 ae 6 | 3 





In this arrangement, each No. 1, No. 2, No. 3, &c., iw the 
four sets is formed from one and the same in¥ual position. 
These relations are plainly exhibited in the symbuls of visible 
speech. They cannot be shown by ordinary letters, but the use 
of numbers, as above, may make the arrangement clear to those 
who are not acquainted with visible speech. 

Washington, D.C., May 12 ALEX. MELVILLE BELL 





On the Cold in March, and “Absence of Sunspots 


I was travelling when Dr. Woeikof’s letter appeared in 
NATURE (vol. xxviii. p..53), and could not sooner reply to his 
criticisms on my communication (vol. xxvii. p. 551), ‘‘ Unprece- 
dented Cold in the Riviera—Absence of Sunspots.” Let me 
first remark that I do not go so far as to ‘‘ascribe (as Dr. 
Woeikof says that I do) the great cold of March, 1883, at the - 


e è 
May 31; M33] © 


“Riviera, to the absence of sunspots.” .-My observations prove 
oħly the coincidence of a sudden and unprecedented visitation of 
cold, with an absence of sunspots (the more remarkable as oc- 
curring during & maximum sunspot period); and the further 
coincidence of a pregressive rise in temperature with the return 
of the sunspets ; but I add, ‘‘These observations are too few 
and toog imperfect to warrant any decided conclusions ; but 
- they add to those already made in evidence of the connection 
between the absence of synspots and the diminution of terrestrial 
heat; ad I trust they m@yebe followed by further and more 
exact investigations, fo se res the influence of our .great 
luminary qn the weather and climate of the world.” 

It does not appear to me that Dr. Woeikof has succeeded in 
» establishing a parallel between Cannes and Suchum-Kale on the 
Black Sea ; which, however sheltered locally, must, far more 
than Cannes, be liable to chilling influences in the cold winds 
from the lofty mountains and vest elevated steppes to the north, 
extending even to the Arctic regions. Therefore the fall of 31° 
below average in March, 1874, migft mot be extraordinary, even 
ina year with a considerable number of sunspots. It is not 





» + sated that the spots confiaued in this particular month. 


The case of Cannes may be thus stated: With a climate 
usually s@mild in winter*that frast and snow are of rare occur- 
rence ; arm this winter, with slight frost only three times before 
February, and xfone at all in that month, the average minimum 
being 44°,—on March 7 minimam fell to 36°, with a heavy fall of 
snow; and on the 8th, roth, 11th, and 12th, the minimum fell 
further to 27°*7, 27°, 24°-g, 25°°7, The sunspots, which had been 
observed by my fMend, Mr. Campbell, of Islay, to be large and 
active until February 26, suddenly disappeared, and on February 
28 amd March 3 I found no spofs ; on the roth and rth only one 
or two small spots. On thè 12th they began to appear in 
numbers, with a large oval facula. From that day they con- 
tinued to increase, and the temperature gradually rose to the 
ordinary average, ® 

I will not occupy space with further arguments, but I will 
merely state sonte mre facts with regard to the extraordinary 
intensity and universalitysof this invaston of cold, and my further 
observations of the sunspots. At my villa at Cannes, which is 
favourably placed in posit®n and shelter, the revister did not 
fall so low as“n other parts. At Dr. Frank’s villa, Grand Bois, 
more open to the north (thermometer in louvred box, a metre 
above ground), the minima wert : March 7, 27° 3 9, 25°23 10, 
21°; II, 21°; 12, 20°; 13, 25°. At Villa Beaulieu, more shel- 
tered (therm, also in louvred box), minima were: March 7, 29°; 
9, 27°; IO, 25°; II, 26°; 12, 28°, Dr, de Valcourt’s minima are 
somewhat higher ; but he adds this note: “ La période de froid 
du 7 au 14 Mars, 1883, a été très remarquable ; elle est unique, 
depuis que les observations regulièyes ont été recueillis 4 Cannes.” 
Where instrumental records are Wanting, we refer to the report 
of the “oldest inhabitants,” and learn that there has not been a 
cold so severe or destructive to oranges and olives since the 
year 1820. 

Iéxtraordingry and intense as was this invasion of cold, it 
might hfve been supposed due to local or regional causes only, 
had it been confined to Cannes and its neighbourhood, In my 
former paper I stated that I was not informed how far the cold 
had extended to other countries and latitudes. We still need 
further exact information on this point, but what has already 
reached us goes far to prove that the cold was universal, and not 
limited to a region. In England, Mr. Thomas Plant writes to 
the Zimes from Moseley, Birmingham :—“ After one of the 
mildest winters registered in the Midland Counties, the month 
of March, which is generally expected to be the beginning of 
spring, has bean colder this year than any corresponding month 
for 38 years.” ‘*When we consider the power of the sun in 
March, as compared with December, January, dhd February, 
then we can realise some idea of the prolonged and most ab- 
normal cold of the month now ended.” By private information 
I learn that at the same time, in Stockholm, Centigrade’s ther- 
mometer fell 13°, and at St. Petersburg 18°, below freezing. 
Unu-ually intense cold in March is also reported from Canada, In 
the south we hear of snow and frost in South Italy, Sicily, 
Algetia, Egypt, and even Nubia. Later still there have been 
reports of snow on the mourstains of Madeira and California, 
where it had never been seen before. 

Since March 19, the date of my former letter, I have been 
able to make sketches of the sun's position on 49 days.) Of 

* Iuse only a modest achromatic of 32 inches focus, and 2] inches aper- 


ture, which, projecting the solar image on a white card, exhibits the spots 
with umbra and penumbra, and the faculæ, sufficiently For this purpose. Of 
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these observations the following summary may suffice. In 
number the spots varied from 3 to 18; the larger showing, 
more or less, holes or clefts of central umbra, with fringe of 
penumbra. Faculæ, or clouds ef whiteness, were often seen 
around the larger spots., The spots varied in number and¢ form 
from day to day; and althoug) the same large spots and even 
groups could be traced for several successive days, they never 
retained the same aspect during the whole period of the suin’s 
semi-rotation, On April 17 the spots were at their maximum i 
in number 18, in three groups. During this period, from March 
19 to April 19—thirty-one days—the mean minimum temperature 
was 46°°2, mean maximum 57°'9. 

From April 20 to May 7 there was considergble diminution of 
the spots ; numbers not exceeding 8 3 and org May 7 there was 
only one large spot, with surrounding *facula. THe mean tem- 
perature of these seventeen days wes—minimum 49°'8, maxnnum 
60. 

From May 8 to 16 spots were few, froin 2 to 8; but two of 
them were very large, with umbra and penumbra and sometimes 
adjoining facula. The mean temperature of these nine daş 
was—minimum 52°°7, maximum 63°°8. 

Flere my observations terminate, as I left Canneseon the ,6th, 
and have no means of observing in London, even if the atmo- 
sphere permitted. But I conclude by strongly commending the 
altentive study of the sun not only to astronomers and ygicists, 
but also to practical meteorologists, as an interesting and not 
difficult addition to their work of observation, and one likely to 
supply information concerning the most important fagtor in the 
problems of weather and climate. ° C. J. B. WILLIAMS 

47, Upper Brook Street, May 25 
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The Soaring of Birds ° r e 


My thanks are due to Mr. R. Courtenay for the noti®eshe has 
taken (NATURE, vol, xxviii. p. 28) of my letter pn she Staring 
of Birds (vol. xxvii. p, 592). It isa great satfsfaction to me to 
find my general conclus®n supported by his observations! As 
to the possibility of a soaring bird utilising a doWwnward current 
of air,,I stand corrected. There is no difficulty in agreeing with 
Mr. Courtenay fiat the bird, finding itself in a downward 
eurrent ‘‘will descend swiftly »o as to acquire the nece-sany 
impetus for a rapid escape ;”—that is to say, it will seex to male 
the best of a bad bargain. But it is not so easy to see that the 
bird, in a current approaghing the perpendicular, will “acquire 


an impetus much more than compensating for the slight loss of è 


elevation ;”—that is, will actually make a profit out of a seem- 
ingly adverse condition. 

This paradox, however, becomes more acceptable by the aid 
of an illustration: —A marble held lightly just within the rim of 
a hemispherical bowl, if let deop, will barely reach the opposite 
ring but, if struck sharply dfvnward, will run up the op,:osite 
sidegand leap up gbove the opposite rim. elike manner a 
bird, struck by a downward current as by a Immmer-stroke, may 
speedily amgquire a down®vard velocity greater than that due 
(under gravity) to the height through which it has descended ; 
and may therefore rise, if it can escape from the downward 
current into a horizontal (or a fortgri into an upward) current, 
to a greater height than if it had fallen from the same starting- 
point through still or horizontally-moving air. 

I am very much obliged to Mr. Courtenay for pointing out 
this interesting result. It gives completeness to the theorem, 
which now stands thus: that any alternations in the strength or 
direction of air-currents can be so utilised by birds as to enable 
them to soar. HUBERT AIRY 

Woodbridge, May 25 





The Zodiacal Eht 


THE phenomenon to which your correspondents allude, under 
the head of zodiacal light, was seen by me in the month of 
April, 1852. At the time I wrote a letter to the Times, in 
which I suggested it might be caused by the reflection of the 
sunlight at the surface of two masses of air of different densities, 
however irregular the bounding surface might be, in the same 
manner as the Jine of light seen reflected between the ob-erver 


course a more powerful instrument would show a great de®’ more, both in 

number and in construction of the spots. For instance, on April x, when I 

made out x8 spots, Mr. Campbell’s solar image exhibited 104, with a 

marvellous va®iety in the larger spots, and in the dome-like expafision of the 

adjoining faculz. But these details, so deeply interesting in hehography, 

are not wanted for meteorological purposes. 
d 
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and the sun across the sea,” One of your correspondents has | (namely, the c-excentrépthe J-excentre, and the ¢-excentre), apd 


suggested a more probable origin, viz. particles of ice in the air. 
From other correspondents it seems that the sun column is not 
always vertical, which might‘be the result of the general flame 
of the reflecting surface not being parallel with the earth’s 
surface, . i 

In the June number of the PAosophijal Magazine there was a 
notice ofa sur column as seen at Orkney by the Rev. C. Clouston, 
who at that period made meteorological observations for that 
publication. He says that in the month of April of that year 
the drought was unprecedented, the atmospheric pressure great, 
and the temperature high. I believe two of these character- 
i tics belonged t@ the recent month of April if not the third, 
the high temperefure. Ide says it was seen six times, and once 
or twice before he noted the date, and also before sunrise, 

Saltburn, May 21 » E. R. TURNER 





Sheet Lightning 


e MAY not this be an auroral phenomenon, at times, at least, 
and hence the differences of opinion as to its nature? Reading 
Wibkes’s ‘Narrative of the U.S. Expedition,” [ find the fol- 
lowing :—‘‘ On the 7th February (1840) the weather had become 
less sik lau and having reached latitude 49° S., longitude 
155°°23 E., the aurora Australis again appeared. It was first 
seen in the north, and gradually spread its coruscations over the 
whole heavens ; the rays and beams of light radiating from nearly 
all points @f the horizon tg the zenith, when their distinctive out- 
lines were lost in a bright glow of light, which was escireled by 
successive flashes, resembling those of heat lightning on a summer's 
night, These formed a iuminousearc in the southern sky, abont 
20° in altitude,efrom the upper part of which rays were con- 
*tinually @ashing towards the zenith. Light showers of rain 
finallyesRut it out from view.” FRED, PRATT 
Clépton Park, May 25 
e 





° Pocky Clouds 


For twenty years I was constantly observing the forms and 

«+, @ 
appearances of the clouds, as clues to the weatlfer and dts changes. 
observed this form on a very great number of occasions, ang 


Y ae experience always came to the conclusion, ‘‘no rain to- 


day,” and I can only remember two occasions on which the con- 
clu-ion was not justified. I sawit again a few days ago, with 


e the same result of good weather. 


I always termed it the ‘‘bubble” cloud till I saw Dr. 
Clouston’s work. It seems to me to be a body of vapour the 
upper surface of which is being acted upon by an upper current 
of very dry and rarefied air, causing a great and rapid evapora- 
gion, and thence Ê gradual and unggqual cooling and shrinkage of 
the under surface in the detached% lobules from which it takey its 
name, I hawe seen a very simples illustrgtion while passing 
through the laufdey, aud observing a neglected trough of soap- 
suds cooling down and nucleating in fhe exact form presented by 
the pocky cloud, and with the same gradations of tint. 

This kind of cloud is generally observable at periods most 
probable for storms and electgic condensations, the which, acting 
at a distance, would influence outlying areas of upper atmo- 
sphere and cause this form of cloud condensation in the way ex- 
plained. In my observations I have generally found the cloud 
revert to uniform sheet stratus rather than to disappear in cloud- 
lets in the upper air. i FRED. PRATT 

Clapton Park, May 25 





Clerk Maxwell's “ Devil on Two Sticks” 


IN the very intere@timg life of Clerk Maxwell which has lately 
appeared there are frequent references to a philosophical toy, 
from which he seemed to derive endless amusement. He calls 
it the ‘‘devil on two sticks.” Can you give your readers any 
account of it? ‘The editors take it for granted that the appara- 
tus is well known, but I cannot find any one here who can tell 
me what itis. f DENNY LANE 

72, South Mall, Cork 





3e The Centres’ of a Triangle 


CONTINUING my suggestion in your number of May 3 (P. 7), 
I propo%æ not only to call the circle circumscribing ¢ triangle the 
circunicircle, but also to call its centre the cércemecentre, and in 
phe same way to speak of the incentre, the three excentres 


2 q 
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the médcentre. 

The line joining the circumcentre to the orthocentre, on which 
the masscentre and the midcentre lie, may Se appropriately 
called the cezrfra? line of the triangle. $ ES 

Similar abbreviations would apply to the radii ofthese circles ; 
they might be spoken of as the czrcumradius, the 22-%dius, the 
a-exradius, the b-exradizs, the c esradius, and the midradztts. 

May 25 f ead W. H. H. H. 


THE ROYAL GEOGRAPHICAL SOCIETY 


THE annual meeting of the Royal Geographical, 


Society on Monday was of rather more than 
usual scientific interest. Sir Joseph Hooker was pre- 
sented with the Royal Mêdal whieh the Society has 
awarded him, Mr. Colborne Baber being the recipient of 
the Patron's Medal ;* while among taeespeakers at the 
dinner, besides Sir Joseph Hookemevere Mr. Spottiswoode 
and Prof. Huxley. From the address of the Presiderft 
Lord Aberdare, it is evident thategeographical research, 
and especially exploration, has been as actiyg as ever 
during the past year, yet, as the speakets we håve named 
pointed out, the discovery of new countries must have a 
limit, and in time must come to an end. Still there will 
be plenty of work for geographers to do in the wider 
acceptation of the term geography, implfed inthe presen- 
tation of the Royal Meda) fb so distinguished a botant 
as Sir Joseph Hooker. In® the words of Mr. Spottis- 
woode, and as we have frequently pointed out in these 
pages, geography in its modern acceptation includes “an 
accurate delineation of the earth's surface, and an exact 
account of its inhabitants and of theit habits, of the 
animal and vegetable life, and its distripution over the 
face of the globe.’ Ta this direction the Society has a 
long and brilliant career before it. But s Prof. Huxley 
humorously pointed out in replyin® for the “other societies,” 
these societies “were all growinga little dull? He did not 
say this in the way of reproach. The progress made in 
research and accuracy ir methods of procedure involved 
that consequence. So long as there were large regions of 
knowledge which the meethods of modern science had 
not penetrated, so long was it possible to go to meetings 
of societies, and to hold brilliant discussions, Looking 
at the means which now existed for the diffusion of infor- 
mation, he had been led®to think that in many cases 
where the field of knowledge had been extensively ex- 
plored the utility of societies was constantly diminishing, 
and that sooner or later it would be necessary te devise 
other means of effecting the results now attained by 
meetings of societies. But there was one thing whi®h would 
not be reached at any period of time by any other organisa- 
tion than that of societies, and that was the stimulus which 
was given by their meetings to investigators; and ‘the 
reward they found for their toils and sacrifices in such a 
welcome as had been given that night to his long-tried 
friend Sir J. Hooker.” 

The prosperity of the society continues to be maintained. 

Mr. Clements Markham read the annual report, which 
showed that during the year the number of Fellows elected 
was 163, besides three honorary corresponding members, 
and the tot&l number of Fellows on the list (exclusive of 
honorary members) was 3392. The total net income for 
the financial year ending December 31, 1882 (exclusive of 
balance in hand and 1005/. sale of Exchequer Bills) was 
79372., of which 5652/. consisted of entrance fees and 
subscriptions. The net expenditure during the past year 
was 8779}, including 1135/. spent on expeditions., The 
sale of 1000/7, of Exchequer Bjlls was rendered necessary 
to meet the Society’s contribution to the Eira Relief 
Expedition, but this sum had since been generously pre- 
sented to the Society by Mr. Leigh Smith. The invest- 
ments and assets of the Society on December 31, 1882, 
exclusive of the map collection and library, amounted to 


39,8312. 
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j vatoire de Bruxelles, November 18, 1882 : “A 6h. 2310 


° THE TRUE ORBIT OF {HE AURORAL un énorme rayon d’un blanc vif s’éléva a Vhorizon 
i | E.N.E.; il traversa le ciel er passant le zénith et alla 


METEOROID OF NOVEMBER 17, 1882 The Spe a COP A anilar Ghenorenon 


FTER maay fruitless efforts to conciliate the appa- | has been observed by Dr. F. Terby at Louvain. The 
rently widdly diverging data, given by the nume- | great attraction of the Laon oBservation consisted in the 
rous obser@ations of this most interesting phenomenon ; | fact that the meteor’s apparent path was there seén at 
and aftr having been many times on the same point | the north side of the Zenith$ this being in harmony with 
cas Mr. H. D. Taylor {vol. xxvii. p. 434), who has | the Brussels zenith observation, and promising a good « 
given the first appro&ijnate calculations of this orbit, | determination of the sought orbit. . 
namely, “to give upsthe r&conciling of such contradictory In the first place I took the following apparent orbits 
evideyce,” I have devoted my Easter holidays to new | from the numerous given observations. They can or 
research on thegtrue orbit. Besides the encouraging | must be taken as great circles, and must, in this case, 
e letters received from some of the English observers, I | fulfil the condition of intersecting one gene in two 





founde still another motive in the observation of Mr. | opposite points of the sphere. In fact thir intersections 
Julius Dupire at Laon (Frange, 8 = 49° 34’), who had the | are contained within a small space and gave me an 
kindsess to give me ample “information, for which I offer | approximate position to one of hese two points, a = 70° 30%, 
him my sincere thanks, and in the communication of the | 6 = + 14° 30°. 

following citations kindly givefi me by Prof. Ch. Mun- These five apparent orbits; the only ones given com- «e 
tigny, of Brussels, tageen from the Bulletin de P Obser- | pletely, are the following :— 














e 
r Pface of obser- y Aage of | D Fob - ' Deduced horizontal | Local time of max. Observer ° 
No ation. j A i ata of observat.on. direction. leval on e . i 
———| ma =| ae = | <_<. ~< oe E maS es ` e * © 
I York, 87, 140, 434' The centre was 6° or 7? E. 20° N.-W.' 6h. 4 or 5m. H. D. Taylor. 
B = 53° 58’. 4 below the moon’s centre >» 20° S. (nearly) ; ' ° 
l s ? ı (given not directly after deduced by the i > 
è e ' observation); 30° eleva- © observer. 
: e | tioninmeridian(probably i 
: ' a mistake or a printer’s ° 
error, being in contra- | > 
diction with the other ' o s 
A -4e data). i ee 
, ° 
2 | Clifton (Bristot), |, 85 18° from Saturn, to the E. 20° N.-W. 6h. 4m. A. M. &Vorthington. 
B=51° 28. |e right, in a line inclined 20°S. bd . œ 
7 45° to the horizon. ! : 
` bd ee ' 
3 | Old Windsor, 87 | First seen a litle S. of | E. 20° N.-W9. 6h. 6m. John L. Dobson. 
B = 51° 30. | Aldebaran ; moves across ¢ 20° S. 
e o the moon’s disk. s 
4 Utrecht, 296 œ =; Aldebaran and two points | E. 20°, N.-W. 6h, 24m. Prof. J. A. C. Oudemans. 
| B= 52° 5. in the equator at 110° 20°S., ‘ 
5 Zoona (near 296 Aldebaran and 8 Pegasi | E. 20° N.-W. p 6b. 21m. | P, Zeeman. 
Zierickzee), . (a Pegasi on p. 296 was | 20°S. ' 
B= 51°47. ' a printer’s error). i 4 j z 
e e 





— 


è e > e e 
Tracing these five apparent orbits on a celestial globe | that the true orbit must lie in the vertiea? plane. Further 
they gave the intersection point above mentioned. It is | I have c8nstructed the angles formed by the planes of the 
clear that this point, joined with the eye of the observer, | apparent orbits with the respective horizons, corregting, if 
gives the direction of the true path. This point lying | necessary, for the curvature of the earth, and after much 
further, the globe being placed on the different latitudes | trouble found the following pathy being a straight line 
and hours, not far from the point E. 20° N. of the | having the properties given in the table on p. 106, that 
eastern horiz8n (at Utrecht 7° above the horizon), it is | enables us at the same time to compare the results of my 
evident that the lines of intersection, formed by the plane | construction with the data of the different observations 
of the mean horizon with the planes of the apparent orbits | given in order from E. to W. , 
myst be nearly parallel to this direction. That these} I hope that the observers will be content with the de- 
lines of intersection cannot be true parallels follows from | gree of harmony between their observations and my 
the observations of the four students at Cooper’s Hill | results. I believe that a small change in the direction of 
(p. 97), from that of Mr. Joseph Clark Æt Street, com- | the orbit’s plane will give still more harmony between 
municated by Mr. J. E. Clark, at York; and from that of | calculation and observation, by#” he orbit found satis- 
Mr. A. S. P. at Cambridge (p. 87), who saw the pheno- | fies the chief observed facts, and gives the greatest 
menon disappear in the S.W., S.W. and S.S.W. Further | divergence, where the observations have the smallest 
the Revue Mensuelle of M. C. Flammarion (2™¢ Année, | sharpness. I believe I have proved by this research that 
p. 72), containing a short report of Mr. Dupire’s observa- | there existed, with the aurora of November 17, 1882, 
tion, mentioned above, gives also an observation made | cosmic dust, passing through the upper strata of our at- 
at Ploérmel (8 = 47° 5s’, A 2° 23’ W. Greenwich), where | mosphere with great velocity, and giving, according to 
the phenomenon disappeared in the west. the most interesting observation of Mr. Rand Capron 
Now I have drawn a stereographic map on a large | (p. 84), ‘the usual greeneline’’ of the aurgra spectrums 
scale, and brought the intersection of the vertical plane | Thus nature itself has been so kind as to five an experi- 
through Brussels, with the bearing E. 20° N. Itis clear | ment that till now, and perhaps for ever, is beyénd human 
e 
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power, for our mean#.are not sufficient to throw projectiles 
wih. several thousand metres veloci@y ; and it is very re- 
_markable that this experiment comes at the same time as 

the interesting experiment of Prof. Lemström, showing 
that electric cursents are able to give a development 
of light in eur atmosphere, possessing the same number 
of undulations in a second as the auroral light. Now our 
meteoroid being a part of an aurora, it gives a stronger 
proof of the origin of tat phenomenon than Prof. Lem- 
strém’s®xperiment, the greatest attraction of which is that 
weare able.to repeat it arbitrarily and with our own means. 
Furthef, I ‘have always maintained that electricity, excited 
easily by friction, must be one of the causes of the auroral 
‘light (Théorie Cosmique de l’Aurore Polaire,’ Journal 
des Spectroscopistes Italiens, 1878, vol. vii. chap. ii.), 
and it, seems to me very plafsible that cosmic matter, 
approaching the earth, induces electric currents through 
the air. Therefgral think that @he results of Prof. Lem- 
ström are in full harmpgy with the icea of a cosmic origin 
meet aurore. ° l 

The orbit found doeg not reach the surface of the earth, 

being at fts nearest approach $till 123°9 kilometres (1 mile 
= 1609°3 nietres e! German geogr. mile=7420'4 metres) or 
16°7 geogr. miles from that surface. The length of the orbit 
from the Utrecht perpendiéular line to the Utrecht hori- 
zon is 1,483,070 metres, and this line being run over in 60 
seconds,’ the mean relative velocity was 24,673 metres, 
15'3 miles, or more than 3 Garman geogr. miles. 
. Tie dimensions of the # cosmic cloud” (length 40°, 
width 5°, as seen from Ipswich) are: length = 182,594, 
width =21921 metres. By these dimensions, probably 
too great from irradiation, it must show at Utrecht an 
apparené lengtheof'so°; but the extremities were tapered 
and therefore the length strongly influenced by the trans- 
parency of-the air. It®is therefore not strange that the 
apparent lengthat Utfecht was during some few seconds 
go degrees. ° 

To conchêłde, I will remark that the proved existence 
of a cosmic cloud, preserving its pretty sharp sides during 
so long a path as that from Sweden to the Atlantic Ocean, 
notwithstanding its velocity of 247 kilometres, proves its 
particles to be nearly spherical. Otherwise these particles 
should necessarily have diverged sideways from the orbit 
and spread into space. In connection with the fact ob- 
served by Mr. P. Zeeman (p. 297), that auroral clouds 
gave interference-phenomena when coming before the 
moon’s disk, and these latter phenomena requiring (Dagnin, 
“Traité de Phys.,” iv. p. 446) the presence of nearly 
equal particles of dusty matter, Mr. Zeeman’s observation 
proves the game property in the particles of the auroral 
cloud. *Being nearly equal, but not perfectly, the tan- 
gential atmospheric resistance must throw the smallest 
particles backward, and this explains the oblong shape of 
the cloud. 

In presenting my results and reasonings to the readers 
of this journal, I hope that they will remember that this 
paper has been written in a shorter time than the author 
had wished. H. J. H. GRONEMAN 

Groningen (Netherlands), April 7 





THE AURORA BOREALIS? 
II. 


TAF Aurora Borealis at Sodankylä. —Although the 
aurora borealis often appeared with considerable 
intensity, it did not boast many varieties. It began gene- 
rally with a faint arc in the northern sky, which soon de- 
velðped into a sharp arc, with streamers and a kind of 
luminous “ drapery” spreading from east to west. The 
colour of this luminous drapery was not very changeable, 
so that the spectroscope only returned the usual yellow- 

1 This number is stated also by the sharp determination given by the 


Astronomer Royal, Prof. Christie. 


? Continued from p. 63. 
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green line. Generally it was of a yellow-whitish colour, 
with a slight shade of green. « 

There was, however, an observation made of far greatcr 
interest, viz. that the spectroscopic“‘reaction,”? z.e. A=5560, 
on several occasions was returned from every quarter of the 
horizontal plane, even from the zenith, without any aurora 
being visible. As this*reaction was obtained while the 
ground was still bare, there can be no question of its being 
a reflection, but that this place was at the moment witkin 
the sphere of an auroral discharge, but of such a weak 
character that it did not appear in the form of aurora 
borealis. This observation was therefore precisely similar 
to the one made in 1871 in Lapland, described above. 

These observations were chiefly made my assistant, 
Herr Biese, who made another Temarkable discovery. 
Nearly due south-east from the, Observatory, he received 
on several occasions a spectral reaction from a narrow 
belt of the sky, although no aurora was visible. This olb- 
servation, which was very difficult to effect, as the eye 
had to be kept entirely away from all light for fully fve 
minutes before the reaction could be traced, I had myself 
several opportunities of corroborating. In thls direction 
were situated some mountains 300 metres high, about 30 
kilometres distant, and in my opinion the reacteon was 
due to the above-described phosphorescent flames, which 
were seen around the mountain-tops in Lapland and 
Spitzbergen. All observations were of course made after 
every trace of daylight had disappeared. 

The Phosphorescent Luminosity, —On several occasions 
the attention of travellers i@ the Arctic regions has been at- 
tracted to a peculiar soft light or “shine” during the 
night. But, as the change from day to night is ver® graduaP 
in the Polar regions, as compared with that of Sotithern 
climes, a certain amount of exertion of jhe mind ‘is re- 
quired in order to take cognisance and retain the fea- 
tures of this phenomenon. As, however, attention has 
been pnce drawn to the same, it will always be observed. 
Already ia October I noticed it at Sodankylä, and directed 
the attention of my assistants to it. I give subjoined 


some extracts from my diary concerning this phentsy 


menon :— 

December 9, 1882.—The Polar night shows sometimes a 
peculiar phosphorescent “shine”’ or diffused luminosity, 
which possesses several phases, but the general character 
of which is a luminosity of a yellow-white colour, which 
renders the nightes light as the moon with a thick hazy 
air. I take here the appearance and élisappearance of 
the light on two nights when its intensity was greatest. ° 

n December 6 I wes on a journey between Crajarvi 
and Sodankyla. The phenomenon becgrffe then apparent 
at 7 o’cloek p.m. Whftn daylight had completely disap- 
peared, there seemed to remain a faint light in which the 
outlines of objects around could only with difficflty be 
discerned. At 7.40 this increaged, however, so rapidly that 
in a few moments every object around stood out clearly 
in a yellow-white hazy phosphorescent luminosity of 
quickly-shifting intensity. I had unfortunately no photo- 
meter by me by which I could determine the same. It 
lasted in this form until about fo o’clock. 

December 8, at 5 p.m., I walked from the Observatory 
to the church near it, in order to observe from its 
steeple some fire-signals from Oratunturi. On the way, I 
noticed that a yellow-white lumingsttg of shifting intensity 
filled the entire horizon, while twenty minutes after it had 
increased greatly in intensity, and was now strongest 
in the north, whence it gradually faded to the soutb, 
where it had least intensity. Near the horizon it was 
difficult to discern the stars. Higher up it was, howevcr, 
easier, and from 60° to the zenith the sky was clear, of a 
mauve colour. It was exceedingly interesting to compare 
the light with the Milky Way. The yellow-white light 

' [By this term Prof. Lemström of course refers to the characteristic line 
in the spectrum of the aurora. The term might be justified by #nalogy with 


the ‘‘reaciigns’”’ characteristic of the presence of the vargus chemical 
elements. —Ep. 
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contrasted sharply with that of-‘the latter, particularly 
where the Milky Way stood out of the same. In the 
yellow-white light it was difficult to: make out the Milky 
Way. This phenomenon lasted far into the night. Later 
in the evening, between seven and nine, there appeared an 
aurora of great intensity, of which I shall speak below. 
This luminosity gave no reactidh in the spectroscope 
at our disposal, but no doubt it woyld have been obtained 
had this been less absorbing. Thus, for instance, the 
larger. Wrede’s spectroscope (four prisms) did not give 
the reaction of the auroral phenomenon at Oratunturi, 
whereas the smaller, as stated above, really showed the 


* line. 


There is not§the least reason for assuming that this 
luminosity *is Sf any* but an auroral nature, and the 
result of these observations is that the whole of northern 
Lapland ts during most winter nights illuminated by a 
phosphorescent luuunostty, whose intensity varies greatly 
according to period and place, duf which ts undoubtedly 
eo an auroral nature. 

On the same day, viz. December 8, the expedition was 
enabled to Inake the first measurement in the magnetic 
meridian of the elevation of the auroral arc. The wire, 


. which was laid out north and south for the study of the 


terrestrial current, was used as at lephone line, and the 
observations thus made by signals. Two theodolites 
with the necessary instruments were employed, viz. one 
at Sodankylä and the dther about 4°5 kilometres distant 
to the north, near the mouth of Kalujoki. The observa- 
tions at the observato y were made by Herr Biese, and at 


` the northern end of the telephone line by Herr Petrelius. 


The aur@ral arc appeared in the north and shone with a 
quiet, Sifbdued light, while a streamer now and then shot 
forth “into the sky. Six measurements were made with 
the fgllowing result :—At the nortbgrn station the line of 
sight formed, with the under rim of the arc and the hori- 
zontal plane, an angle of 9°, and at the southern station 
one of 12°, z.¢. an angle 3° larger at the southern than 
at the northern station ! 
ĉrs saw fhe sanie arc, the result is absurd, as however 
great the distance between the two might be, the differ- 
ence of the angle would be very small indeed, gnd, if a 
etifference at all, the angle of the zortherz station should 
have been the greatest. As, however, the reverse was the 
case, [ have come to the conclusion shat the two observers 
did not see the same aurora. A corsoboration of this 
opinion is that @n one occasion Herr Biese telephoned, 
‘eTurn the instrument to wherethe ved column is,” whgle 
at the northern station no such plour gould be traced. 
This was proved still further during the return journey 
from Kultula to Sodankylä by the following circamstance. 
At Köngäs, 60 kilometres north of Sodankylä, on January 
3, 188%, at 4 p.m., the whole horizon was flooded with a 
yellow-white luminosity of great intensity. At the same 
time an auroral arc formed in the south about 25° over 
the horizon, and a similar one was at the same moment 
observed at the same elevation in the north from 
Sodankylä. The departure from Köngäs took place just 
after 4 pm., and during ‘the journey this arc gradually 
disappeared, while the luminosity and the arc seen at 
Sodankylä were seen all through the evening. Here 
there was an opportunity of measuring the -elevation of 
the auroral arc, bug I was convinced that the two 
phenomena were not the same, I did not attempt it. 
it was clear that we were within an auroral discharge 
which extended considerably east and west, but the main 
strike of which was north and south. Itis very probable 
that the electric current which caused this light some 
thousand metres above the surface of the earth also 
produced the above-described intense luminosity in a 
layer some 20 metres in depth, running parallel with the 
earth. It Was this layer which was projected from both 
points into the sky in the shape of an arc. But it is 
clear tha the auroral “ drapery ’’ did not penetrate far 


Even assuming that both obser- 


into the horizontal plane, but as it is generally produced 
in the centre of a- weak discharge of great penetration 
its appearance from various places in the line north and 
south would be very variable according as,the layer lends 
its light to the drapery. 8 

The measurements and results described above exactly 
correspond with those of Mr. Fritz in Greenlasd (Bz/- 
letin de la Commission polaire Internationale; Mittheil. 
der Internationalen Polarcommisson, Heft 3), where he 
obtained an auroral drapery ofe6%o feet, 1700 feet@listant 
from the observer, and another one of 170 feet, 350 feet 
distant. > Ron : 

Without further discussing this question here I must state 
that I consider that 2// measurements of the height of the 
aurora, calculated on those witha long base north and south, 
are always erroneous, as th®gwo observers zever see the 
same aurora. And even those calculations which are 
based on the measurmeMts of the hejgkt and length of 
an arc froin ove point, and the hypothesis that the arc 


extends around the magnetic pole, must be considered vergas 


unreliable, as no satisfactory answercan be given as to what 
results would have been obtained a little furthefnorth or 
south. This is also the case with aurora, yith Mng bases 
east and west, as only on a shorter distance is it possible 
to say if it is the same phenonfenon which is seen. ` 

That the height of the aurora borealis is very variable 
I fully admit, but in my opinion it*has been greatly over- 
estimated. Š j š 

Researches with the Terreswial Curreni—Duringe my 
expedition to Lapland in 1871, we examined the terrestrial 
current in two places, viz. Kittilä, lat. 67° qo’, and Enare 
Vicarage, lat. 68° 55’, with wires 14 kilometres long—east 
and west, north and south—of copper o$ rnam. in diameter, 
and finishing in platina disks 10 cm. by 5 cm., buried in 
the earth ata depth of o'7 to o'g metre. The deflexion 
was measured by a galvanometer whh astajic needles with 
telescope and scale (Weber’s magnetometer, of Edlund’s 
improved construction). The remarkable result obtained 
here was that the galvanometer at Kittilä, with the current 
east and west, gave a deflexian equal to 60 to 100 parts of 
the meter scale, whereas the current at Enare only gave g 
Fraction of one part of the meter, With the current north 
and south, the difference was not so great, although even 
here the deflexions were smaller at Enare. It was unfortu- 
nately impossible to ascertain if this remarkable pheno- 
menon was due to /atztudg or season, the researches at 
Kittila being made in October, and those at Enare in the 
latter half of November, while on the former occasion the 
ground was not frozen, which it was on the latter. | 

The Finnish expedition this year to Sodankyla has also 
examined the terrestrial current, viz. during certain periods 
of the phenomenon every five minutes, at other times once 
every hour, with a wire § kilometres long, terminating in 
small platina disks in the earth. During my visit to 
Kuttala—Decem er 22 to January 4—I also tested the 
terrestrial current, but with a wire only,1 kilometre in 
length, running east and west. Here, too,no deflexion was 
shown, while in Sodankylä the current was just as strong 
as ever. At Kuttala the galvanometer was certainly not 
so sensitive as at Sodankylä, still, the experimente of 
1871 are even in this respect not without imp&rtance. 

I have, therefore, from these researches drawn the 
inference that, while the condition of the ground is of 
some influence, the terrestrial current ceases at a certain 
latitude. In 1871 already I maintained that the terres- 
trial current was caused chiefly by the electricity which 
descends from the atmosphere in the belt around the 
Pole, in which the aurora borealis attains its maximum, 
and my recent researches at Sodankyla have greatly 
confirmed this theory. R 

I now intend to discuss the conclusions I have come to 
from the above detailed researches. 

Although the general belief as to the nature of the 
aurora borealis certainly is that it is of electric origin, 
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other theories have been advanced, as for instance by . In the first place, many of the changes to which the ter- 
Grögemann, Asir. Nachr., 1874-75, end the reason of . restrial current is subject could not affect the magnetic 
this is, I believe, that hitherto no direct proof had been ! moment of the core, z.e. the earth; and, in the second 


obtained demonstrating its true nature. 


place, the current acts directly on the instruments where- 


But the expertmeyts at Luosmavaara tn 1871, and at» by the magnetic variations are measured ; and in these 


Oratunturi ang Pietarintunturi in 1882, clearly and un- 


circumstances we must find the explanation of the frst- 


dentably fyove that the aurora borealis is an electric | named peculiarity. Wit regard to the very remarkable 


phenomenon. 
The science of the phygical conditions of the globe has 
hitherto,qarticularly as regargs the electric and magnetic 





ones, simply advanced b§ observing the effects of these great | 


forces of* nature, without however any successful atte.npt 
having ever been m&de to influence or call them forth 
emher directly or indirectly. My experiments now, 
however, prove that aurora borealis may be produced in 


nature by a simple contrivancg G&ssisting the electric cur- : 


rent flowing from the atmosphere to the earth. And 


although the efforts of man mus always be limited in | 


comparison with the*grand products of nature, the con- 
wéekiasions which may be @wn from the same are not the 
less instructive. 

In a que@tion wherein®the theoretical deductions, sup- 
ported only by a few indirect proofs, have but slowly 
advanced, absoliffe. certainty has now been obtained, and 
this result should induce future students of the aurora 
borealis not to. devote attention to the “light” phenomenon 
itself, but to the igvestiZation of those wonderful forces 
of nature thetexistence of which it so “lucidly ” demon- 
strates, We have, of coursg, much to learn from the 
light also, but far more, I believe, from the electric forces 
which create it. 

It is, however, far from my intention to insist that the 
apparatus inventedeby me is the best or that the method 
followed may not be improved on; still it has certainly 
one advantage, viz. that @f being effective. Itis, of course, 
evident that the drawbaeks under which the experiments 
suffered— as, for instance, weak wires and defective insu- 
lators—must pe remedied, and it appears to me that the 
theory which is the basis of M. Mascart’s insulator would 
be particularly suited to the,apparatus, The galvano- 
meter should also be altered so as to consist of a great 
number of well insulated coils, in order better to regulate 
the deflexions, and the experinfents should be made in 
a warm room. As the electrometrical method hitherto 
used gives only the electric tension at a certain point, it 
would, it appears to me, form a good meter for measuring 
the electric state of the surrotinding atmosphere. The 
galvanometer deflexions depend certainly on the electric 
potential, as well as on the variable conducting power of 
the air ; “but it can, as will be seen from my experiments, 
be measyred ànd even divided by using a constant galvanic 
element. The electric condition thus measured will give 
us an idea of the strength of the electric current, which 
In a certain place descends to the earth, and of the 
electric changes which take place in the atmosphere. 

From the experiments with the terrestrial current de- 
scribed above it seems very probable that the current is 
closely related to the electricity in the auroral belt. The 
terrestrial current is, as is generally known, related to the 
magnetic variations, which is most conclusively shown by 
Mr. Airy’s carves (Phil. Trans., vol. cxxxviii. p. 465). 
In Sodankylä disturbances of the terrestrial qurrent were 
always followed by a magnetic one. The exact result has 
of course not yet been calculated, but a glance at the 
figures returned is sufficient to show this. Mr. Airy’s 
researches have caused these questions: (1) Are the 
variations in the terrestrial currents more numerous than 
the corresponding magnetic ones? (2) Do the terrestrial 
variations occur about half an hour from ‘the correspond- 
Ing Magnetic disturbances » 

We have from the experience gained attempted to ex- 
plain these peculiarities, viz. by the hypo'hesis that the 
earth forms, so to say, the core in a flexible bobbin, repre- 
sented by the terrestrial current circulating around her. 





| 
| 
| 
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difference in time of about Aalf an hour, this is the 
exact time elapsing before the variations of the terres. 
trial current can affect the magnetic moment of the earth. 
It is, by the bye, only necessary to compare the duration 
of induction currents produced in bobbins with different 
iron cores, to observe that half an hour might well 
pass before the current became perceptible@z/ the earth 
constituted the core. In Polar régions “he clectric 
current descending from the atmgsphere to the earth may 
also contribute to the variations which are measured hy 
our Instruments. 

In accordance with this theory, therefore, the glec- 
zvicity which descends into the auroral belt is the primary 
cause of the greatest part of the terrestrial current, and, 
through this, of the many variations of the tagnettc 
elements. There are also others, as the diurnal changes 
in the temperature on the earth’s surface, but Ae iref 
cause is, in my opinion, the electric current from the 
atmosphere. 5 

In my belief, therefore, the possibility of explaining the 
peculiarities of this phenomenon lie in a thorough and 
complete knowledge of the current from the atmosphere. 

SEWM LEMSTRÖM 
Professor of the Helsingfors University 


(To be continued.) a 





THE FLORA OF ANCIENT EGYPT? 


e e 
THE discovery made by Emil Brugsch Bey on July 6, 
1881, in the vault of a king of the twentieth dynasty 
is of the greates® importance to botany in consequence 
ofthe large number of species of plants contained in the 


offerings and funeral repasts and in the wreaths which? ™ 


adorned the illustrious dead. Among them are several 
which wexe not known,to belong to ancient Egypt. I 
have begun the study of the remains of these plants 
taken from the breasts of the most celebrated kings of 
Egypt and of such inestimable value to science. Leputed 
by Mr. Maspero to errange these relics for the Egypto- 
logical Museum of Boulak, J have classified them accord- 
ing é¢o the high personages 
On the eight cardpoardsgvhich I have the hopour to send 
you in the name of Mr. Maspero, you hav@a part of the 
funeral wreaths belongifig to Ramses II., Amenhotep I., 
and Aahmes I. 

The wreaths of Ramses II. were renewed towards® the 
end of the twentieth dynasty (1g00 or 1200 B.C.), or at the 
time of the twenty-first dynasty (1000 B.C.) The king of 
that period, according to records inscribed on the coffins 
and translated by Mr. Maspero, caused a new coffin to 
be made for the great Ramses, the one in which he had 
first been placed having been accfdentally destroyed. In 
this new coffin were several yards of wreaths, which Mr. 
Maspero handedto me. I have examined them all and 
ascertained their composition. 

The wreaths of Ramses II. are foagmed of the leaves of 
Mimusops Schimpert, Hochst., a folded or torn in 


x '* Memoir on the Discovery at Deir-el-Bahari in Relation to the Ancient 
Flora of tgypt,’’ by G. Schweinfurth. [lhis article, written in trench, was 
communicated to Sir Joseph D. tiooker by Dr. Schweinfurth, together with 
a set of the wreaths, flowers, &c, described therein. These objects were 
exhibited at the annual sozr¢e of the Royal Society on the 25th ult., and are 
now un view in No. 3 Museum, Royal Gardens, Kew. With regard to the 
orthography of the names of the Egyptian kings, that employed by some of 
the leading Egyptologists of this country has been adopted in this transla- 
tion. Thus Amenhotep has been substjtuted for what looks lke Amenhutpan 
in Dr Schweinfurth’s manuscript.—\W. B. Hems.ey.] ~@ 


See ‘‘La Trouvaille de Deir-el-Bahari.’” 20 photogr. par M. E 
Brugsch. ‘Texte par G. Maspero. (Le Caire: chez F., Mauré® et Cie. 
1881.) e e 
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two and stitched together, and serving as clasps for the 
sepals and petals of .Vymphea cerulea, Savi, and 
Nymphea Lotus, Hook., the whole strung on strips of the 
leaves of the date palm. Besides the wreaths, there were 
in the coffin at the side af the body, and fastened between 
_ the bands encircling the mummy, whole flowers of 
Nynphea cerulea on stalks eighteen or twenty inches 
long. The water-lilies thus scattered separately on the : 
mummy were all of the blue-flowered species. An exa- | 
mination of these entire flowers and the sepals and petals 
in the wreaths, whether of the white or of the blue- 
flowered species, leaves no doubt whatever respecting | 
their identity with the living plants so common in ditches 
at the preseni@day, especially in Lower Egypt, where they 
blossom feom@]uly tP November. 
The Nymphæa cerulea, Savi, which figures on all the 
ancient monuments of Egypt and among the offerings 





| characterised, are recognisable. 


each eluster of flowers, clearly demanstrating by xs entire- 
(not toothed) margin that the species represented is,/V. 
cerulea and not N. Lotus. The latter, whose sepals and 
petals occur abundantly in the wreaths taken from the- 
coffins of Ramses II. and Amenhotep %., has not been 
found by me on the ancient monuments, though Unger 
records an instance at Beni Hassan where phe white 
flower could be recognised. With regard to the question 
to which of the species the°olg name Lotus properly 
belongs, I have been able to aseertain the followimeg facts. 
No design on the ancient qmonuinents is referable to» 
Nelumbtum, neither the frujts nor the leaves, sê easily 
Further, no remains of 
Nelumbium have been found either in the coffins of 
among the offerings and funeral repasts deposited in the: 
vaults of the Pharaohs. Fhe Lotus was not referred to 
Nelumbium until a very much later epoch. Thi8 plant 


painted on the walls of the temples is often recognisable | has not been found ameng the wild plants of any part of 
from the blue colour of its petals. In the temple of Africa. It is eminently Asiatic, and was perhaps not: 
Persian invasion. Abou 


eRamses II. at Abydos the colour is remarkably well pre- ' introduced into Egypt before t 


serve, and besides there is always a leaf associated with 
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the time of Ramadus it was probably cultivated every- 
e e 


Fic. z.—Portifhesf a Funeral Wreath from the tonib of Ramses II. %1000 to 1200 B.c.), composed of the folded leaves of M: intusops Schimperi*and the 
petals of My&phea caerulea, Savi, gitched together with strips of the leaves of the Date Palm. A separate leaf of Mimusops Schamper. 
e 


where in Egypt, for we often find it in the mosaics, sculp- 
tures} &c., of that period, associated with papyrus and 
animals characteristic of te Nile, 
by its fruit. 

The most ancient writer who treats of the Egyptian 


and easily recognised | 


: same species as the fruits found in the éombs. 


ı —that of M. Kummel, Bruce, a species spread through- 
‘out Abyssinia and the region of the Upper Nile; yet no 


species of the genus is found wild in Egypt. The leaves 
forming the wreaths in question should belong ies the 
ever- 


Lotus in such a way as to leave no doubt that he meant | theless, in comparing them with numerous specimens of 
. the Nelwmbium, and not a species of Mymphea, is! Mimusops Kummel, I did not meet with the perfect 
Herodotus (lib. ii. cap.*92); after him Theophrastus | identity one would have expected from the resemblance 


(“ Hist. Plant.” lib. iv.), and then Strabo, while Pliny 
(lib. xiii.) clearly alludes to a Mympha@a in a comparison 
of the fruit with the capsule of a poppy. 

The Mimusops evaqy evidently a sacred tree to the 
ancient Egyptians. The fruits, or the stones of the 
fruits, which had been eaten, are often found in the 
funeral repasts in the vaults; and the leaves not only 
occur in the wreaths of the ancient empire but likewise 
in those of later times, even down to the Graeco-Roman 
epoch, as specimens in the Leyden Museum testify. 

The fruit of Mimusops found in Egyptian tombs! ex- 
actly resembles—except that the stones are a little thicker 


* The aycient fruits, however, have usually a thicker stone, the three 
angles of which appear to be more prominent than in that of rf » Kummel, 
Bruce. bad 


ha 


i of the fruits. In Central Africa, and especially in Ab} s- 
. sinia, an allied species, M. Schimperi, exists, the leaves 
| of which are much more like those of the wreaths. 
A longer, and especially a slenderer, weaker petiole, and a 
more acute, less abruptly acuminate blade characterise 
these leaves. With regard to the fruit of M. Schimpert, 
I have not had an opportunity of studying it. More- 
| over the two species under consideration are not suffi- 
: ciently established as distinct species. But an anatomjcal 
i character came to my aid. Dr. Westermaier of Berlin 
' has ascertained that the leaves of Mimusops Schimpert 
| and of M. Elengi, L., have a double layer of epidermal 
| cells, a character they possess in common with the leaves 
' from the ancient tombs; whereas in the leaves of M. 
LE umel there is only a single epidermal layer of cells. 
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Should this distinctive cRaracter be constant in the two admitted that no ancient authors ever made a inore un 
African "species, theré is a double reason for naming the ‘mistakable comparison, while the flowers of the Bala- 
anctent Mimusops M. Schimperc. The fruit of M. Elengi ` nites have nothing in common with those of the apple. 
is very distinct from that found in the tombs. I think it Pliny (lib, xiii. p. 9) does not speak of the Persea, ou 2 
very likely that this species, of which we so often find the : the Persica, and the only surprising thing in it is that he 


fruits and leaves in* the tombs of the ancient Egyptians, ; treats it as indigenous in Egypt® He mentions, too, the 
modern , peculiarity of the Egyptian variety of the peach-trte, 


may be the®/ersea of the old authors, which of the 
ites and . which consists in its persistent foliage. Even now in the 


- botanists* have erroneously referred to Balante. 
Diospyros mespiliformis. «The latter has not hitherto middle of winter we seethe peach-trees in blossom while 
The same author (lib. xw. 


been foynd in the ancityt tombs ; neither does it occur | still carrying their leaves. l 
depite? on the mongmerfts. Diodorus (i. p. 34) has; p. 13) expressly points out the difference between the 
transmitted to us a valuable tradition concerning the Persica and the Persea. On Egyptian monuments we 
Persea. He states that itewas introduced into Egypt! often see a tree diagrammatically represented, though the 
pith the first colonists coming from Ethiopia, which į distichous, elliptical, acute leaves are evident. This tree, 
clearly ¢mplies that the ancient authors regarded it as sacred to Hathor or Isis, and ae drago with these 
having been introduced from ghe regions of the Upper ; divinities, probably represent the J/zmzesopsin* question. 
Nile and not as belonging to the indigenous flora. , The fruit of Mimusops Kumme, of Central Africa, re- 
Balanites, however, grows wild in the valleys of the ! sembles in appearance as well as in taste that of the wild 
Eastern Thebaideard on the borders of the Red Sea, and rose; and it may be that under cultivation a still more 
in Nubia this shrub iseef general dispersion. True its palatable fruit could be obtained. l Indeed, the fruit of 
Mit has been found in the funeral repasts in the tombs, , specimens of this species collected in Abyssinia appears ® 
yet that gf the Mimusops has been found much more to be much more pulpy. go 
frequently, and, in support of? my hypothesis, the thick All the wreaths of the find at Deir-el-Bahari aræof ofe 
leaves of the Baderzies are always wanting in the wreaths. , and the same pattern. The leaves are folded lengthwise 
According to Theophrastus, the Persea had a black ' in the middle,’ then folded again in the contraryedirec 
wood, and he compares the flowers with those of the , tion over a string or strip about + in. wide, of a leaf of 
apple-tree. I do not know the wood of the Mimusops the date-palm. In the fold of each leaf, single flowers, 
sufficiently, but With regard to the flowers it must be por parts of flowers (sepals and pgtals), are inserted in 
. e 
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), composed of the folded leaves of Salix safs7f and m: 


Fic. 2.—Portion of a Funeral Wreath from the tomb of Amenhotep I. (r 
Date Palm, <A separate leaf of the Sæle (the teeta 


flower-heads of Acacia Nilotica strung together with strips of the 
represented too sharp)and a flower-head of the Acacia. 


e 
30 to 1700 B.C. 
eaves of the 


such a manner that they are fixed in the leaf as in a pair; according to the species, the leaves, &c., recover their 
of pincers. Then with a finer strip of the date-leaf than , original flexibility, especially in Nymphea® cerulea; and 
the central one, they are stitched through and securely | with proper precaution one®succeeds in spreading them“ 
fastened, together in long rows side by side, and allj out and drying them again effectually. The» fragility of 
pointing ingthe same direction. These wreaths are | these objects is only dueto the extreme state of dryness 
arranged in semicircles on the breast of the mummy, so; they have teached during the thirty to thirty-five cen- 


that their disposition is like one sees in the necklaces of ' 
the present day. Their thinness rendered them suitable ' 


for using in large numbers, and sometimes they occur in 


several layers one above the other, filling up the limited i 
' pearance, however, as well as from the flowers and leaves 


space between the mummy and the lid of the coffin. 

It is probable that it is to this kind of wreath that 
Pliny alludes (lib. xxi. p. 2) as the *‘so-called Egyptian 
wreaths,’ of which Plutarch and Athenius praised the 
beauty. Unfortunately these wreaths, which, with ordi- 
nary care, might have been removed entire from the 
mummy when the coffin was first opened, Were broken 
and reduced to powder in several places. The specimens 
J send you attached to cardboard are the most perfect 
that I could procure after those selected for the Museum | 
of Boulak. On placing them in boiling or cold water, | 


i Kunti took the stones of Mimusops found by Passalacqua to be this 
plan 

[lt may be mentioned that Kugth published his determinations of the 
relics found by Passalacqua in the Annales des Sciences Naturelles, viii. 
{1826) p. 418. Untortunately it is not known to what perind they bel..nged. j 
Among them were seeds of a palm, Areca (?) Passalacgue, Kunth, which 
was subsequently identified by Unger with Hyphene Argun, Mart., a palm | 
which inhabits some of the valleys of the Nubian desert jn the bend of the 
Nile between Korosko and Abou Hammed.—W. B. H.] 








turies they have lain in the tombs. It is at the same 

time the principal factor in their wonderful preservatio.:. 
The wreaths of the other kings of this vault I have at 

present only partially examined, From their general ap- 


of which they are composed, which also indicate a dif- 
ferent season? of the year, one would be justified in 
attributing them to a different period from that during 
which the wreaths of Ramses JI. were renewed. If they 
really date from the time when the bodies of the kings of 
the eighteenth dynasty were first deposited in the vault, 
we have here to do with specimens#ou® or five centuries 
older than the wreaths of Ramses II. In any case these 
objects are at least contemporaneous with the time com- 
monly assigned to the Trojan war, if not several centuries 


i More ancient. 


The wreaths of Amenhotep I. (who was found during 


t Or when they were too large they were torn in two, 

* The records to which I have alluded indicate the day and the month; 
and these fl wers will one day serve to,fix the season with which the month 
of that epoch coincides. The Carthamus could only be had trem the end of 
March to the middle of May ; the Water-lilies from July to November; 
while the young leaves of Salix indicate the spring. ‘The A@acia and 
Sesbania floweg at all seasons. e 


_# eis common in Egypt. 
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the twentieth dynasty still intact in his coffin, and who, 
according to Brugsch, preceded Ramses Il. by three 
centuries) are more varied. Among them are some com- 
posed, like those of Ramses II., of the leaves of Mimu- 
sops and the sepals apd petals of the two species of 
Nymphaea, while others are formed of the leaves of 
Salix safsaf, Forsk., which serve as clasps for the little 
balls of flowers of Acacia Nélotica, Del., portions of the 
heads of flowers of Carthamus tinctorius, L., or the 
Separate petals of Alcea ficifolia, Cav. 

Nobody could recognise either the Salix or the Alcea 
among the hundred Egyptian species of plants enumer- 
ated by Pliny, or in the writings of other ancient authors; 
whereas the g4cacia and the Carthamus occur under the 
names 04 4@zthos and Cnicus. Concerning the former, 
Pliny (lib. xiii. p. 19) mentions the employment of its 
wood in boat-building, fhe use of its gum, of its pods in 
tanning ; he speaks of the spines, even, which are found 
on the leaves; in short he indicates the distinctive feature 
of the species, adding that the flowers are effective in 
wreaths. Several of the old authors treat of this tree, 
With regard to the Cacus or Knekos (Pliny, xxi. p. 
53) it is only recognisable by the indication that it is 
spiny, that its large white seeds yield an oil, and that 
theye are in Egypt both wild and cultivated species, which 
is true. The flowers of Carthamus found in the wreaths 
of Amenhotep I. have retained their red colour, and 
resembte those of tle species cultivated everywhere in 
Egypt at the present day. The colour, as in recent her- 
barium specimens, has changed from cadmium red to a 
brownish red or orange. Jn water the colouring matter 
is rapyily excreted, and we behold these flowers of some 
thirfyeto thirty-five centuries ago intensely colouring the 
liqwid in the phial containing them,.1 All four of the plants 
which I have just mentioned have now for the first time 
be@n actually found in an ancie&t Egyptian tomb. The 
leaves of Salix safsaf, which form the greater part of 
the wreaths of Amenhotep I. and Aahnges I., doot differ 
in the least from those of the present day, and the specjes 

They are young—that is to say 
small and pale—thus indicating an early season of the 
year. In this respect they are in contradiction with the 
blue and white petals of Mywghea found if the same 
coffin, though not, it should be stated, in the same 
wreaths as the Salix, but in the wreaths with leaves of 
Mimusops. The latter very closely resemble those found 
on the mummy of Ramses II. Perhaps at the time of 
. the removal of the kings of tte eighteenth and nineteenth 
dynasties from one vault td’ another, and finally to’ the 
place of c®gcealment at Deif-el-Bahari, when # new 
coffin was mafe for Ramses }J.—perhaps, I say, they 
renewed a part of the wreaths of the other kings, or 
havjng ascertained the condition of the mummies (whether 
under the twentieth or under the twenty-first dynasty), 
they added some new wr@aths to the original ones. This 
would explain the presence in the same coffin of flowers 
belonging to different seasons of the year. 

Salix safsaf, which occurs in a wild state on the banks 
of the Nile in Nubia, ig in Egypt proper only a riverine 
fugitive, like many other plants, whose real home is in 
the south. Away from the river it only exists on suffer- 
ance, chiefly near wells and canals. To my mind it is an 
example ‘of the wild flora which agriculture has caused to 
disappear. .4/ce% J™ifolia, Cav.,is now found in Egypt 
only in the ancient Arabian gardens of Cairo and other 
towns—that is to say, in gardens dating before the intro- 
duction of European horticulture by Barillet in 1869, 
where it grows almost wild as a weed. I have found it in 
a wild state in Syria and the Lebanon. Boissier, in his 
“Flora Orientalis,” has not clearly defined it, and gives 
one or two other forms (A. favaterefolia) as distinct 


° : 
1 Unger (" Botanische Streifzüge,” p. 113) mentions that a chemist named 
‘Thomsoa had proved that the red dye in the mummy bandages was derived 


from Carghamits. ; 
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species, which they are not. Th petals of the Alcea 
contained in the wpeaths of Amenhotep I. Jeave no doubt 
that they belong to the species named. Their shapé, the 
distribution of the veins, and especially the hairy callosity 
on the inner surface of the claw, as wel as the size even, 
confirm the identity of the species.° Moreover one per- 
ceives in the petals of the ancient wreaths traces of a 
purplish tint corresponding to the crimson of*the living 
plant. The ancients probably esteemed this plant alike 
for its beauty and its medicinal properties. g 

I have examined a head of flowers of Acacta Nilotica 
coming from one of the wfeaths, and I foynd,that the 
flowers agreed in the minftest details with fresh ones, 
with the characters of which I am sufficiently familiar. 
The prorortions of the peduncle, the position of the 
annular bract, the shapegof the bracteoles, the calyx, the 
petals, and stamens of Ach flowér do not exhibit the 
slightest differences. This tree, which is planted or 
tolerated by man all over Egypt, tsen@where completely 
wild except on the White Nileewetween 11° and 12° N. 
lat, where it constitutes large riverine forests. er 

The wreaths which were found in thg coffin of 
Aahmes 1., the great founder of the eighteenth dynasty 
(1700 B.C., according to Brugsch), asthe most varied, 
and astonish the eyes with,the bright colours they have 
retained. They are partly composed of leaves of the 
Egyptian willow (Salix sajfsef), containing separate 
flowers of Delphinium orientale, Gay, eof Sesbania 
pypbtiaca, Pers., petal? of Alcea ficifolia, or flower- 
heads of Acacia Nilotica® and partly of the le&vese of 
Mimusops, serving as clasps for the petals of the two 
species of Nymphæa, like the wreaths of Ramses Il. 
and Amenhotep I. The Delphiniuge and the Sesbania 
had not hitherto been authenticated frém ancient Egypt. 
The colours of their flowers are admirably preserved, the 
deep violet of the former being egpecially striking, but the 
specimens I have communicated to you in a phial of 
alcohol have lost their colour, fist as fresh flowers of our 
time would. Delphintum orientale is now ‘spread over a 
very wide area of the Mediterranean region. The two 
nearest localities to Eg¢p? where it has been found are 
Algeria and Northern Syria, near Raldoun. It is not 
impossible that it stilleoccurs in some parts of Egypt, 
while itis equally possible that it was cultivated by the 
ancient Egyptians as an ornamental plant. In the event 
of our being able to prove that some of the wreaths of 
Aabmes I. and Amenhot@p I. were removed at the time of 
the twentieth dynasty, together with those of Ramses II., 
we should be justified in the assumption that this plant 
and Alcea ficifolia were introduced through theeconquest 
of Syria. A minute analysis of the flowegs, and com- 
parison with those from various localities, leaves no doubt 
that they are of the species mentioned ; and if I had had 
access toa larger number of flowers of the plant of the 
present period, I am certain that I should have been able 
to have exactly matched the ancient ones. The differ- 
ences that I was able to detect between the ancient 
flowers and recent ones from Algeria, the Caucasus, 
Phrygia, and Lycia, kindly supplied ‘by Mr. E. Boissier, 
may be set forth in a few words. Jn the first place there 
are two narrow linear. bracteoles exceeding the pefluncle 
in length, and reflexed ; then the ovary is less pubescent, 
and the sefals are narrower and Jess acute. With regard 
to the bract, the thickened peduncle, the shape, number, 
and disposition of the stamens, the stigma, and especially 
the single petals, I have seen recent flowers in which 
these organs are absolutely identical. It will be seen 
that the characters in which they differ are only of indi- 
vidual value. Further, the species in question, commonly 
cultivated at the present time, comprises a considerable 
range of forms. Thus there are varieties mn which the 
single petal is merely three-lobed, whilst in others the 
intermediate lobe is again divided. Both conditions 
occur in the ancient flowers. These flowers are so well 
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preserved that under the influence of boiling water the 
sour of the posterior sepalis easily separated from that of 
the petal projectipg into it. That is to say, the latter may 
be extracted without injury. The numerous details of the 
petal, its intrecate venation, the coloured glands on the 
-margins, the claw with two lateral folds—all correspond to 
recent specimens. The colour of the ancient flowers is 
rather a deep bluish violet than a reddish violet, as in the 
plant of Bur time. "s 

I have also carefully’ analysed the flowers of Sesbania 
Aigyptiaca, from the wreaths, of Aabmes l. They belong 
to the typical form of the shrub, which still springs up on 
he borders of cultivated fields and on roadsides in Egypt, 
though it is not really spontaneous below the Soudan. 
The flowers are so perfectly piserved that the minutest 
detail did not escape my scrutiny. Submitted to the 
action of boiling.qvater they scarcely differed from flowers 
taken from my herbarium. One circumstance shows how 
= iriedly these funeral wreaths were made. The flower 
torn from, its pedicel and pinched with the finger nails 
always refains only a part of she calyx cut through the 
middle. pe 

In the find at Deir-el-Bahari other objects besides the 
wreaths were found for the first time. Thus in the coffin 
of the priest Nibsoni, of the twentieth dynasty, the leaves 
of Citrullus vulgeris were scattered between the body of 
the mummy and the sides of the coffin; and flowers of 
Yynmhea cerulea were foend fixed beneath the outer 
bandages of the same mummy. The Egyptian Museum 
of Berlin already possessed seeds of this Czfrwé¢ws in the 
collection of Passalacqua, though the epoch to which the 
collection belog is unknown. Citrullus vulgaris is 
found wild in the greater part of Central Africa,’ and its 
fruit is smaller than that of the cultivated race, and less 
palatable, though othérwise like &. Among the broken 
remains in question I foynd one whole leaf, which enabled 
me to fully study its specific characters. Placed in cold 
water it recovered its original flexibility, so that it could 
be spread out flat and driedaggin. The chlorophyll was 
perfectly preserved, and what was curious, it was absorbed 
by the water to such a degree, that the glass of water in 
which the leafand portions of leives were placed became of 
an intense green colour. The problem to solve was whether 
the leaves were those of the water-melon or those of the 
colocynth, a species spreid oger the whole desert region, 
and only differing from the former, which has long hairs 
on the young fruit, by the complete nudity and spongy 
nature, of its bitter fruit with a hard rind, and by the 
seeds. The leaves of the water-melon often very closely 
reseml#le those of the colocynth, especially in the variety 
called Gjura (Gyurma) in Egypt, which bears fruit no 
larger than that of the colocynth, though it is always 
sweet. Nevertheless the large leaves of elong ited outline 
and having less numerous lobes, are rare in the colocynth, 
and only in places well watered by rains, There is an 
association of characters in the leaves from the mummy 
of Nibsoni, that enable one to refer them to varieties of 
the cultivated water-melon, rather than to.the wild 
calecynth. | I have compared them with a long series of 
specimens of the water-melon from all parts of the Nilotic 
region, and with a no less numerous series, of specimens 
of the colocynth; and I have come to the conclusion that 
they may be regarded as belonging to the former species. 
The uses of the two species would render them equally 
admissible ina coffin of ancient Egypt. Asa funeral offer- 
ing an alimentary plant might serve as well as a medicinal 
one. Still the fact that there are seeds of the water-melon 
in the Berlin Museum from an ancient tomb supports my 
first supposition. ‘The l®aves found on Nibsoni are about 
a palm Jong, and of a pinnatisect form, with obtuse lobes. 
If these leaves were distinctly hairy.there would be no 
doubt of their belonging to the water-melon. Yet, as 
already mentioned, there is a variety widely spread in 


T J have gathered it in that state in the island# of the White Nile. 
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Egypt which has not the long and numerous hairs at- 
tached to the tubercles with which the leaves are covered, 
but merely short bristles, which is also the case in the 
colocynth. 

This variety of water melon, which I have named co/o- 
cynthoides, is the Gyurmg of the Egyptians, and is culti- 
vated in dry neglected ground in Upper Egypt. It is 
probably the primitive condition of the species before it 
had reached its present state of perfection. The leaves 
of the Gyurma are sometimes hairy, as in the water- 
melon, sometimes only provided with short deciduous 
bristles, as in the colocynth. The leaves from the coffin 
of Nibsoni exhibit only the latter condition. It may be 
that they have lost a great part of these d@ciduous hairs 
during the long period that has elapsed. found one 
character, however, that the @yurma has in common 
with those in question. There are on the petiole, and 
especially on the under surface of the leaf in the middle, 
among the round tubercles with which it is beset. 


other tubercles or callosities of an elongated linear forme 


and arranged in rows corresponding to the secondary 
veins. On these leaves, as well as on thoseeof fhe 
Gyurma, these elongated tubercles are much more 
prominent than they are in the colocynth. Moreawer the 
numerous specimens that I have compared of the’ last 
have all of them leaves more densely furnished with the 
round tubercles than is the case wigh those of the water- 
melon, of the Gyurma, and the ancient leaves. 

The secret vault of Deir-el-Bahari, besides the coffins 
of so many illustrious kitgs, also contained numerous 
funeral offerings deposited there by the later kings of the 


twenty-first dynasty who used this collective tom, so well® 


concealed by the topographical conditions. Amoife*these 
offerings I was able to recognise datas,®raisins, and 
pomegranates. Ther@ was also a basket filled wjth a 
lichen (Parmelia furfuracea, Ach.) which at the present 
day ig sold in the bazaar of drugs in every town of Egypt. 
gt is now called “ Chéba” (Sheba), and is used to leaven 
and flavour the Arabian bread. Medicinally, also, it is 
in great request. The presence of a lichen of sole" 
Greek origin, mixed with the species named, and which 
also occfirs in the modern drug, excludes all doubt as to 


its being a commercial product, Ramalina Greca, Muelle 


Arg., which was mixed with the Parmelia, has only been 
found in the islands of the Greek Archipelago, and the 
Arab merchants régard that country as the source of their 
drug. As there is no loglity in Egyptewhere Parmelia 
Sirfuracea could grow, th@only explanation of its presence 
in ehe offeringseof the twenty-first dynasty (1000 B.U is 
that it was derived from Abyssinia o» Greece. In the 
latter caSe the find at Deir-el-Bahari would prove the 
existence of commercial intercourse with Greece at about 
the time of the Trojan war. Among the Parmelia Wwhich 
was perhaps the Sphaguos @f Pliny) were fragmeats of 
Usnea piicata, Hoffmg, and the straw of a grass (Gyak 
ananthelis lontgera, Anders.) of Nubia, which at the 
present day is used by the natives as a remedy against 
affections of the chest and stomach. On searching 
through the copious remains of this plant I succeeded in 
finding a few well-preserved flower-spikes, which I care- 
fully examined and determined beyond doubt to belong 
to the species mentioned. In Arabic it is culled 
“méhareb.” The odour even of ghiegrass was preserved 
to a certain extent in the mixture of the offering. The 
fragrant secretion is of the same nature as that of 
the allied section Sch@wnanthus of Andropogon of India. 
Besides the lichens and the grass, this offering contained 
the hairy buds of some Composita, probably an Artemisia, 
with pinnatisect leaves; tendrils of some Cycurditucea ; 
seeds of the coriander; and numerous berries and seeds 
of the eastern Juniper (Funiperus Pheuecia). Inasmuch, 
as we have here to do with plants comin& from oppo- 
site regions of Africa and from Europe or Asia, it was 
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not an easy matter to pronounce an opinion on the 
Cucurbitacea and the Composita mentioned. The corian- 
der is a plant of early cultivation in Egypt, being men- 
tioned by Pliny as one of the best products of the country. 
The berries and seeds *of the juniper (the latter free in 
consequence of the decomposition of the former) could 
only have been derived from Syria or the Greek Islands. 
I carefully compared them with the allied species, including 
the Abyssinian ¥zzperus excelsa (which has larger berries 
and much thicker seeds, to the number of six), and there 
can be no doubt that they belong to F. Pha@xtcea, L. 
Kunth had previously determined this species in the 
collection of Passalacqua. 

Among ti fragments of the offerings and repasts 
found scatt#ed on the floor of the vault of Deir-el- Bahari 
when it was first inspected by Brugsch Bey (some of the 
objects had already been disturbed by Arab robbers) 
was a tuber of Cyperus esculentus, L., some specimens of 
which from ancient Egypt are also preserved in the Berlin 
Museum. It is common in a wild state, and generally 
cultivated in the country. 

-In beifging this enumeration to a close I have only to 
mention the finding of a bundle of the grass called Halfa 
by the Egyptians (not the Aa//a of Tripoli and Algeria), 
Septochloa bipinnata, Hochst., syn. Eragrostis cynosur- 
cides, Retz. This bundle probably formed part of an 
offering, representing the productions of the black and 
fertile soil of the valley of the Nile, of which this grass 


vas a good sample. 
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ON THE CHEMICAL CHARACTERS OF THE 
o VENOM OF SERPENTS 
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DS; WEIR MITCHELL andaf. T. Reichart, of Phila- 

delphia, are now engaged in an inquiry into the 
chemical composition and characters of snake. poison, 
which promises to yield important resulfs and* to suppl 
information long wanted on an aspect of the subject ante 
thas made little progress since Prince Louis Lucien Bona- 
parte published his discovery of an active principle in 
viper venom, which he considere to be the sole cause of 
its toxic properties, and to which he gave the name of 
Echidnine or Viperine. He described the mode of sepa- 
ration of this principle in a paper read before the “ Unione 
degli Scienziate Italiani” at Lucca in the year 1843. 

The investigations of Drs. gWV. Mitchell and Reichart 
relate chiefly to crotaline sake poison, but includé a 
partial analysis of some dried sobra ¢colubrine) pason 
sent to them W Mr. V. Richards from India. 

Difference in the mode of action of the coMbrine and 
viperine virus was pointed out by me many years ago in 
Indi2, when I observed that viperine poison destroys the 
coagulability of the blood gn animals, causes hamorrhage, 
and has peculiar effects on the nervous system differing 
from the cobra’s (colubrine) venom, which does not 
destroy the coagulability of the blood, nor cause so much 
hzemorrhage. 

Dr. Wall of the Bengal Medical Service has added 
much to our information on the subject, and has defined 
the different modes of action of the venom of the prin- 
cipal Indian poisonous snakes. 

The Philadelphie abservers came to the conclusion 
that the venom of the crotaline snakes with which they 
have chiefly operated can be subjected to the action of 
the boiling temperature of water without completely losing 
its poisonous power. The toxicity of the venom, how- 
ever, of the Crotalus adamaiteus seems to be destroyed 
by a temperature below 176° F. Mitchell some years 
ago showed that the venom of Crotalus durissus is not 
destroyed by boiling, and they remark on the curious fact 
that the verom of C. adamantets should thus differ from 
the venom of other snakes. 

The symptoms caused by the venom of the different 
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snakes with which they have operated do not, they say, 
differ radically save in degree, but there are certain 
symptoms which they think make it probable that further 
investigation will enable them to point*out certain differ- 
ences by which it will be possible’to discriminate one 
form of poisoning from the other. This ifin accordance 
with what has already been done by observers in India, 
and notably by Dr. Wall. e 

The investigations of Drs, Weir Mitchell anq@Reichart 
so far, lead them to conclude thas the poison of the cobra 
is the most active, next thé copperhead, then éhe moc- 
casin, and lastly the rattleshake ; but their researches on 
this head are not yet complete. e 

They are unable to confirm the statement of Gautier of 
Paris that an alkaloid wsembling a ptomaine exists in 
cobra poison; or that of *Prof. W8lcott Gibbs, that the 
poison of crotalus yields ‘an alkaloid ; but they have satis- 
fied themselves that the venom cdnt@ins three distinct 
proteid bodies, two of whichesmre soluble in distille 
water, one which is not soluble. These bodies have 
certain properties and reactions, which are ¢letailed in 
their monograph on the subject. 

Hitherto observers have regarded Wre venom of dif 
ferent snakes as each representing a single poison, but 
it appears from these researches that, of the three proteids 
peptone and is 
a putrefacient poison, another is allied to globulin, and 
is a most fatal poison, prébably attacking the respiratory 
centres and destroying the’ power of the blood to clet, 
while the third resembles albumen, and is probably 
innocuous. The separation of the two poisons necessi- 
tates a long and elaborate series of regearches, the results 
of which will be subsequently reported. ° : 

They have also ascertained fhate the poison of the 
Rattlesnake (Crotalus gdamanteus}, Copperhead (7 7igono- 
cephalus contortrix) and Moccasin ( Zoxecophis piscivorus), 
are destroyed by bromine, iodfhe, hydrobromic acid (33 
per cent.), sodium hydrate, and potassium permanganate. 
It is to be hoped that these important and valuable re- 
searches will be continued ‘until the true chemical nature 
of these poisons be completely made known. 

> J. FAYRER 








NOTES 


AT a meeting of the subscribers to the Balfour Memorial Fund, 
held at Cambridge on the 26th inst., it -was stated that 83097. 
had been promised, all except 100/. of which had been paid. 
Of this 8078/. had been invested, yielding an annwal income of 
284/. 1os,, which it was hoped further subscriptions would raise 
to 3007. Among the regulations agreed to were the following :-— 
The income of the fund shall be applied (1) to endow a Student- 
ship the holder of which shall devote himself to original research 
in biology, especially animal morphology; {2) to further by 
occasional grants of money, original research in the same sub- 
ject. The Student shall not necessarily be a member of the 
University, and during his tenure of the Studentship shall devote 
himself to original biological inquiry, and shall not,systematfcally 
follow any business or profession or engage in any educational 
or other work“vhich in the opinion of those charged with the 
administration of the fund would interfere with his original in- 
quiries. The place and nature of the studies of the Student shall 
be subject to the approval of the managers provided that the 
Student shall be bound to pursue his studies within the University 
during at least three terms during his tenure of the Studentship, 
unless the managers shall, with the approval of the Board, dis- 
pense with this requirement for special reasons. The managers 
shall take such steps as they may think necessary to satisfy them- 
selves as to the diligence and progress of the Student, and may 
require from him any reports or other information on the subject 
of his studies which they may think desirable. The Studentship 
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shall be tenable for three years, but it may be continued over a 
second term of three years (but no longer, to the same -person 
if the managers and Board decide that it would be clearly in the 
interests of biological research. The balance of the income 
of the fund, after providing for the Studentship and for any 
necessary expenses connected with the election, shall be devoted 
to the fur@herance of original research in biology, especially 
animal morphology. Grants may be made for this purpose 
either to the holder of the Belfour Studentship or to any other 


person engaged in research. 
a 


THE subscription list for the memorial bust of Prof. Henry 
Smith, to be placed in the University Museum, will be closed at 
the end of the present term. It would be convenient if sub- 
scribers would, as soon as possible,gpay their subscriptions into 
the Old Bank, or send theques tê any of the following gentle- 
men :—Mr. W. Little, Queen Anne’s Mansions, S.W.; Mr. R. 
L. Nettleship, Ballf$l College, Oxford; or Mr, E. Chapman, 

ewen Hall, Oxford. ee 


DR. JULIys VON HaasTehas been created 2 Companion of the 
Order of St. Michael and St. George. 


ae 
Two statues which have been erected in front of the Berlin 


University to the Brothers Alexander and Wilhelm von Hum- 
bcldt were unveiled on Monday with great ceremony. The 
Emperor and some of the members of the Imperial family wit- 
nesSéd the proceedings from thg®Royal Palace, which imme- 
didtely faces the University, and the Emperor afterwards went 
on foot to inspect the statues. 


Dr. GABRIEL GUSTAV VALENTIN, one of the most eminent 
professors of the Uftiversity of Berne, and a distinguished physi- 
cian, died at that city ®n Nay 24. Dr. Valentin was born at 
Breslau in 1810, graduatede in 1832, aml began practice in his 
native town in the following year. In 1835 he published 
a handbook of the history of evolution (‘‘ Entwicklungs- 
geschichte ”), and in 1836 was appointed Professor of Physio- 
logy in the University of Berne, a position which he held until 
1881, when ill health compelled him to resign. He stood very 
high in his profession, and was the author of many scientific 
works, two of which were written in Latin, “ De phaenomeno 
generali et fundamentali motus vibratorii continui” and ‘“* De 
functionibus nervorum cerebralium et nervi sympathici libri qua- 

. tuor.” He wrote also a ‘*Text-Book of Physiology,” a book 
entitled ‘‘ Groundwork of Human Physiology,” a ‘‘ Repertory 
of Anatomy and Physiology,” an *‘ Examination of the Effects 
of Polarised Tjght on the Life of Plants,” an elaborate work on 
the ‘*Adfptation of the Spectroscope to Physiological and 
Medicinal Purposes,” and several others which attest his vast 
knowledge and untiring industry. 


Tue following remarks by our American contemporary, 
Science, on the subject of the Canadian meeting of the British 
Association in 1884, are deserving of attention :—‘‘ It is to be ob- 
served that in the present year the meeting of the American 
Association, at Minneapolis, is early (August 17); while that of 
the British Asseciation, at Southport, which is, besides, in the 
immediate vicinity of Liverpool, is unusually late (September 
19). This will allow members of the American Association to 
attend both meetings, and it is stated that the retiring President 
of the American Association, and possibly others of its members, 
may avail themselves of this privilege. This may possibly per- 
mit arrangements to be made which might substantially unite the 
meetings of the two Associations in 1884, and so prepare for an 
international meeting in the future. If the meeting of the 
American Association for 1884 can be fixed for some north- 
eastern city, sufficiently near to Montreal, and can be timed so as 
to occur a week before or after that of the British Association, 
there can be no doubt that a great number of the members of the 
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Jatter body would take advantage of the opportunity to enjoy” _ 


the companionship of their American confrères, while, on the 
other hand, many of these would gladly spend a few days at the 
meeting of the British Association. In this way it would seem 
that a greater benefit to science mighf result than even from an 
international meeting. There would be time for the compkte 
transaction of the business of botl» Associations. Neither would 
suffer, either pecuniarily orin the value of its proceedings; and 
there would be the best possible opportunity for interchange ef 
ideas between the scientific men of the United States, Great 
Britain, and Canada. Nor is it unlikely that some scientific 
workers from the continent of Europe and elsewhere may be 
attracted by a combination so unusual. It may thus be hoped 
that the proposed meeting of the BritisheAssocidjon ein Canada 
may not only be one of the most successful that this mother o: 
Associations has held, but may inaugurate an epoch of renewed 
activity and progress in the widely-spread scientific work of the 
two great Associations of the English-speaking race.” 


THE New Parkes Museum of Hygiene at 74a, Singoarer” 
Street, Regent Street, was opened on Saturday under*fasouraBle 
and distinguished auspices. The Duke of Albany presided and 
formally opened the Museum, and gave besides a sens@lé and 
thoughtful speech. ‘‘ Hygiene,” His Royal Highness said, “‘ as 
we now understand it, is a branch of knowledge of nmdern 
growth. Itis one of the natural results of the great advance of 
science which this century has witnessed, and might, I fancy, 
not inaptly be defined as the aplication of scientific principles 
to the varying conditions under which we are callqd upon to live. 
Thanks to the labours of many emirent men, we have now 
advanced some way towards an accurate knowledge of he con- 
ditions which are necessary for health ; and mošt of these’ con- 
ditions have long been fansiliar to the few. One objeq o the 
Parkes Museum will be to make them familiareto the many. 
We hawe learned, and are daily learning, that many of the 
lyxuries and’ conveniences of modern life may become sources of 
danger to us if they be ignorantly used. London would be 
almost uninhabitable were it not for its wonderful system of 
sewers; but while enjoying the blessing of effective sewerage, 
we have had to encounter the difficulty of keeping the air of the 
sewers out of our dwellings. We all appreciate the brill:ant 
light which is given by a gas lamp ; but its wholesome use, we 
are now beginning o find, involves questions of ventilation 
which scarcely troubled those gyho were conte# with the com- 
parative dimness of a candl® Again, the open coal fire has 
long been regardedms one @f the chief luxurieqef the Briton, 
but the collected smoke ofgthe fires of 4,0009000 of people has 
become a nuisance too grievous to be borne, and one for which 
a remedy must be sought. It is notorious that many of our 
public and private buildings in this country have been constructed 
without due attention, or, indeed, any attention, to these details 
which alone make a dwelling wholesome. The experiences of 
my own family in this matter have indeed been singularly hud, 
We hope that this museum will tend to hasten the end of this 
state of things, and that henceforward ‘ healthiness’ will be con- 
sidered as an essential condition of true architectural beauty. 
For the healthiness of our dwellings we have to depend, not only 
upon the master mind which furnishes the plan, but even to a 
greater extent upon the intelligent hand§ of those who are calicd 
upon to carry out the details. Unless the work of these latter 
be done with intelligence and faithful honesty, the schemes of 
the wisest architect avail us lttle. The instruction which has 
been and will be given here to the artisans who carry out the 
sanitary details of our houses must be productive of good results. 
At least, Jet us hope that some of the specimens of defective 
workmanship to be found upor our shelves will iypress upon 
them that death, disease, and sorrow may be the results of ignor- 
ance or carelessness on their part.” Among the othey’speakers 
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were Sir Charles Dilke, Prof. Tyndall, and the Archbishop of 
York. Itis to be hoped that the public, and especially those 
on whose skill and honesty our sanitary arrangements are de- 
pendent, will take ample advantage of the opportunities offered 


by the new museum. y : 
e 


THE seventh Congress of Russian*Naturalists and Physicians 
will be held this year at Odessa, from, August 30 to Sept. 9. 


“Tux district of Pergamos in Asia Minor is now so infested 
with sparrows that application has been made to the Turkish 
Government for aid against them. It will be remembered that 
this district is subject to occasional invasions of rodents. 


THE Masinggtxcursign Committee of the Birmingham Natural 
History and Microscopical Society announce that, in response to 
a wish expressed by many members, they have arranged a second 
excursion to Oban and the West Highlands of Scotland, similar 
to that which proved so successful in the year 1881. The party 

@will leaye on Friday, June 29 next, to reach Oban about 5 p-m. 
on Saturday. The screw. steam yacht Aerolite, of about sixty 
tons, haf been hired of Messrs. Ross and Marshall of Greenock 
for a week, commencing Monday, July 2; facilities will thus be 
afforded for dredging excursions not only in the district previously 
worked, but also in distant localities, Arrangements are being 
made for excursions to several places of interest in the neigh- 
bourhood*of Oban. zi 


- THE sixth annual meeting ang conversazione of the Midland 
Union of Natyral History Societies will be held at Tamworth 

è on June%2 next. Excursions have been arranged for that day 
and tRe®3th. The Darwin Gold Medal for 1882 will be pre- 
sented to Prof.gA. M. Marshall and W. P, Marshall, for their 
papæ og the Pennatulida. e 


THE additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercapithecus cynosurus) 
from West Africa, presented by Mr. C. D. Gordon ; two Grisoms 

Galictis vittata) from South America, presented by Mr. Percy 
Kenyon Slaney; two Sloth Bears (Melursus labiatus) from 
India, presented by Mr. F. A. Curteis; a Surucuce or Bush- 
* master (Zachesis mutus) from Pernambuco, presented by Mr. J. 

Y. Barkley; a Common Chameleon (Chameleon vulgaris) from 

North Africa, presented by Mr. Henry Ws Weguelin ; a Chim- 

panzee (Anthropgpithecus troglodytes 6) from West Africa, two 

Welsh Sheep (Ovis artes) frome Wales, a Goffin’s Cockatoo 

(Cacatua Soffit) from Queensland, five Margined Torfoises 

( Testudo margi Pues), thirteen ee Pond Tortoises (Amys 

europea), South European, deposited ; a CommoneSeal (Phoca 

vitulina) from British Seas, a Grey-headed Porphyrio (Porphyrio 
poliocephalus), a Conical Worm Snake (Gongylophis conicus) 
from India, purchased; a@Hybrid Tapir, 9 (bred between 

Tapirus roulini 6 and Tapirus americanus 8 ) born in the 

_ Gardens. f 
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OUR ASTRONOMICAL COLUMN 


THE MINOR PLANET, ANDROMACHE,—Among the sirall 
planets mentioned in the last volume of the Berliner Astrono- 
misches Fahrbuch asehaxing been observed at one Opposition 
only, though several oppositions have taken place since their 
discovery, is No, 175, detected by the late Prof. Watson of Ann 
Arbor, U.S., on October 1, 1877, and named Andromache. 
The orbit has a considerable eccentricity, and the planet recedes 
to a greater distance from the sun at aphelion than is the case 
with any other member of this now numerous group so far calcu- 
lated ; indeed at this point of its orbit it is distant from the sun 
4°723 (the earth’s mean distance being taken as unity), and only 
0°594 from ghe orbit of Jupiter? There should be no great 
difficulty in recovering this planet during the month of June or 
in July. *According to the most accurate elements calculated by 
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Prof. Watson it will be in perihelion,about July 25, and in 
opposition a fortnight earlier, its computed intensity of light 
being equal to that of astar of fully the ninth magnitudé.*® Its 
considerable south declination will give an advantage to a search 
at one of the observatories of southern Eurepe. To facilitate 
its reobservation we subjoin positions deduced from the orbit 


last published :— e 
At Greenwich Midnight ° 
R.A. Decl. Log. Distance from 
h m. i? Earth. Sun. 
June 4 .. 19 40°34... — 29 %3 e ©1547 ...°3635 
I2 ... IQ 390 23 44 ... 0'I1308 ... 0°3622 
20 ... I9 360 29 7 ... O'12220,.. ®'3610 
28... I9 31°5 ... 2829 «© O'IIJ .., 0°3600 
July 6 I9 25°90... . 28 48 O°I1059 ... 0°3594 © 


14 m I9 19°99 ... ~29 I 071055... 3590 


The planet will probably Regituated ab some distance in R.A, 
from these positions, which are only intended as an approximate 
indication of its places. Whe last reference to a search for it 
which we find in the circulars of the Bertiner Fahrbuch, occurs 
in No, 118 (Correspondenz), 1881@March 3, where we TCA game 
** Andromache innerhalb —6m. 30s. bis —3m. 55s., und — 2m. 
2us. bis +4m. 15s. vergebljch ges@cht.” A special rough, 
chart of stars in the vicinity to the tenth magnitude inclusive 
would be readily formed with the stars in tæ Bonn and Wash- 
ington Zones as reference points., 


THE GREAT Comer oF 1882.—M. W. Fabritius of Kieff has 
calculated the following elliptical ements of this comet froin 
two normal positions for September 9 and October 6, and an 
observation at Ké-igsherg on À rch 3 in the present year :-— 

Perthelion pas:age, 1882, September 17'2753 M.T. at Berlim 


Longitude of perihelion .., 276 28 40° IM Eq 


i ascending node 345 58 4I ; 
Inclination $38 0 447 ( 1882 a 
Log. (1—2) ao ouie Gi 1. — 5938209 
Log. semi-axis major... ©. ° I'943548 
Log. perihelion distance® ... @.. 7,881757 


‘Motion—retrograde. 


The corresponding period of revolution is a little less than 
823 years, and as M. Fabritius attaches some weight to his result, 
he thinks the comet must have appeared about the middle of the 
eleventh century. R 

We shall doubtless have in due cour. e a thorough discussion of 
all reliable observations ; these made since September 30, when 
the disintegration of the nucleus commenced, will need special 
treatment. 


THE OBLIQUITY OF THE EcCLIPtTic.—In NATURE, vol. xxvii, 
p. 618, we quoted 23° 411 a® the value of the obliquity of the 
ecliptic at the assigned epoch of Ptolemy’s catalogue, With 
reference to this statement Mr. W. J. Cockburn Muir, of 
Melrose, N.B., has made a discovery, on which he wrétes us as 
follows :—‘‘ In NATURE of Aprii 26, at p. 618, bread that the 
‘obliquity of the Ecliptic’ is 23° 41/1, and I wonddted much 
what had suddenly happened in the Kosmos. So I took means 
to ascertain fro n the Royal Observatory of Greenwich how the 
record stands, and I am comforted to find that, by the determi- 
nations in 1882, the earth’s axis still remains at home— 
23° 27' 16"°8,” Our correspondent may bg referred to any 
elementary treatise on astronomy. 


—— a e o eL 
GEOGRAPHICAL NOTES, ° 


Mr. Oscar Dickson’s Greenland Expedition, under the 
command of®Baron Nordenskjöld, sailed from Gothenburg in 
the Sofia, 180 tons, 65 horse-power, drawing ro feet, and of I1 
knots speed, navigated by Capt. Nilsson and a crew of 1 3 men, 
With Baron Nordenskjöld are Dr. Nathorst, geologist; Dr. 
Berlin, doctor and botanist; Dr. F orsstrand, zoologist; Dr. 
Hamberg, hydrographer ; Herr Kolthoff, zoologist ; Herr Kjell-, 
strom, typographer and photographer; two Laplanders, two 
Norwegian icemasters, and one harpooner. There is on board 
a complete scientific equipment and 14 months’ provisions for 
subsistence on the inland ice. Eight or nine picked men accom- 
pany Baron Nordenskjöld. Count Stromfeldt, botanist 5 Dr 
Arpi, archeologist and philologist; and Herr F link, mineralo- 
gist, will disembark on the coast of Iceland for the purposes of 
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study and collection. The Sofa called et Thurso for coal on 
Sanday and left on Tuesday. 


IN connection „with Prof. Fries’ suggestion of colonising 
Greenland by mountain Lapps, to which we referred last week, 
we learn that Raron Nordenskjöld takes with him to Greenland 
two Lappsefrom Jockmock, to give their opinion of the country. 
One of them is thirty, and the other thirty-three years of age. 


We learn from the last “annual report of the East Siberian 
branch SP the Russian Geographical Society that this Society, 
which has contributed so largely to the increase of our know- 
ledge of Sibefia, is beginning to recover from the losses it sustained 
during the great fire af Irkutsk. Private subscriptions have been 
thised fop the reconstitution of the library and museum to the 
amount of 2170/., and both are ina fair way of development. The 
liorary already has about 4000 volwmes, but is in great want of 
foreign feographical publications? and makes an appeal to the 
geographical societies throughout the world to send their publi- 
cations and, if p@&silsle, series of former publications, which 
ought to be addressed t@ethe Secretary of the East ‘Siberian 

ranch at Irkutsk. The clfief occupations of the Society were : 
the geologigal explorationgast of Lake Baikal, by M. Chersky, 
who has already published a may of the western coast of the 
lake ; archeological researches as to the prehistoric inhabitants 
of Siberia, by MM. Agapitoff, Khangaloff, Witkovsky, and 
Bogolubskiy ; and the part it®ook in the organisation of the 
Arctic Meteorological Station at the mouth of the Lena, and of 
a series of four integmediafe stations between Irkutsk and this 
stqtion, This last scheme could not be realised in full, but two 
statiogs have already been openg? at Verkholensk and at Preo- 
bfajenskoye. The last number of the Journal of the Society 
contains, besides the annual report and the proceedings, a list of 
new determinations of latitudes and Jongitudes in Transbaikalia ; 
a notice on Shamanisur with Yakuts ; a paper on the populations 
of the basin of the Amur, according to Prof, Schrenck ; a paper 
on the inscriptions gn stones and rocks in the district of 
Minusinsk ; and several n®tes, on the Lena Meteorological Sta- 
tion, on the Usuri,region®&c. s 


Petermanns Mittheilung® for May co tains a paper by Mr. 
Carl Bock describing a journey recently made by him from 
Bankok to the frontiers of the independent Shan States. He 
travelled along the Menam Rivegin a boat given him by the 
Siamese Government, as far as Raheng, where he diverged into 
the Me Ping. He then proceeded partly by the river, partly by 
land through Lakon and Lampun, to a town which he calls 
Tschengmai, but which is more generally known as Kiangmai, 
or Zimmé. This place, which is the capital of the Shan States 
tributary to Siam, is an important point in Mr. Colquhoun’s 
proposed railway from Rangoofl and Moulmein, into south- 
western China. It formed the proposed terminus, too, of that 
gentleman’s recent journey through Yunnan and the Shan States. 
Mr. Boek described it as a fortified town of about 700,000 
people, lyingsin a fertile plain of uninterrupted rice fields, about 
soo yards from the Me Ping, which is here 400 feet wide. 
leven now it is of great political and commercial importance, as 
it controls the trade of these regions both with Siam and with 
British Burmah. The teak forests of the States he describes as 
almost inexhaustible, especially higher up near the Meikong, 
where, however, jt is not yet known whether the lumber can be 
easily floated down to the sea. For this purpose Mr. Bock 
recommends a careful survey of the various rivers and their 
tributaries, From Zimme he continued his way higher up to 
Kiangtsen, in the valley of the Meikong, and on the borders of 
the independent Shan States. It was his original intention to 
travel through these States into Yunnan, as it was Mr. Colqu- 
houn’s to travel through them from Yunnas, southwards. 
Failing this, he returned to the Me Ping, with the object of 
tracing this river to its source. He was prevented from carrying 
out either project by the native hostility, which, we regret to 
say, Mr. Bock himself did much to intensify, if not arouse, by 
his indiscreet behaviour. It would be inconceivable, if we did 
not have it on his own testimony, that any traveller among a 
people who, as he was specially warned, disliked even 
the Siamese, and absolutely hated any white man, should 
so far forget all discretion as to enter a populous town and 
“out of his own hand,” as he describes it, take posses- 
sion of the court of justice, and assault with a stick the 
official who endeavoured to prevent this unjustifiable tres- 
pass. He was punished by several days’ imprisonment, 
but it is unfortunate for the cause of sciencé that the hostility 
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thus carelessly and wilfully aroused should have put a speedy 
termination to a journey full of promise. Mr. Bock, however, 
has shown beyond doubt that a railway from Bankok to the 
Shan frontiers is a possibility. It would pass through populous 
and rich districts in the valleys of the Menam and Me Ping. He 
says that no one who has not visited Zimmé can understand Row 
extensive the trade of the place*is, and his proposed railway 
would place the Laos States in direct communication with the 
sea, and attract the commerce not only of the Shan States, bat 
also of Yunnan. These are exactly the arguments by which: 
Mr. Colquhoun supports his scheme for a railway to Rangoon. 
Let us hope that in days to come, when this colossal project i- 
an accomplished fact, there may be no dispute as to the originato: 
of the idea of attracting the trade of south-western China to the 
sea by means of a railway through the San Stal. š 


e 
A NEW FORM OF SEISMOGRAP/?! 


N UMEROUS forms of seismometers have from time to time 
been invented, and having these various instruments, 11 
may be asked why there is any necessity for a new form, and 19 
can best answer this by quoting from a report of a cgmmittee of 
the British Association of 1872, as follows :—‘‘ Somè simple 
and cheap method of indicating earthquake movement is thus 
much to be desired—any apparatus for the purporeesh uld 
occupy small space, be little liable to derangement, capalsle of 
being put up in any apartment not of special constructiop, and 
its indications such as any intelligent person could easily interpret 

and readily note.” e 

Now none of the instruments yet invented fulfil these con- 
ditions, and hence I bring befgre you one which is of the very 
simplest nature. 5 

The idea of the instrument I propose was suggested g me hy » 
the aseismatic arrangement designed by my father, My. David 
Stevenson, for averting damage to buildings and lighthouse 
appara'us in countries subject to earthquakes (27@rzs. Ray, Sec’. 
Soc, Arts. vol. vii.), o a 

The instrument is shown below, and consis of a ground 
and pglished glass plate (A), about 5 inches square, placed 
level (once for ail), on which rest three accurately turned 
tory balls about 14 inch diameter, and on the tup of ee 
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balls is placed a plate (B) similar to the lower, but having 
attached to it a projecting arm with a long vertical hole pierced 
through it. Through this hole passes a steel needle (c) with a 
fine point, which rests by its own weight on a lampblack surface 
formed on the plate D. A hair about 2 inches long should be 
fixed to the eye of the needle to assist in adjusting it. The 
instrument thus becomes a pendulum of infinite length, so that 
whenever there is any movement of the ground, and therefore 
of the lower plates, the top plate with its arm and needle 
attached remain practically steady, and the point of the needle 
therefore marks on the lampblack surface the amount of motion 
and the direction in which the lower plate is moved. This 
instrument, it will be observed, fulfils all the®requirements 
mentioned in the report of the committee of the Britis}. Associa- 


1 Abstrac# of paper read before the Royal Scottish SocRty of Arts, 
February 13, 1882, by Charles A. Stevenson, C.E., Edinburgh. 
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tion, and can be made more or less sensitive. It is impossible 
from a mere description to form any conception of the efficiency 
of the apparatus, nor has it been tried by any earthquake, but 
the instrument before you having been erected on the gable of a 
dwelling house during the past year, repeatedly registered the 
thaking of the gable to the amount of 1-16th of an inch. 





. UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The Museums and Lecture Rooms Syndicate 
have just issued their annual report, in which they mention the 
high value of the present of the late Prof. Balfour’s scientific 
instruments angl library to the University by his family, and 
again emphaw® the ne€essity existing for a new chemical labora- 
tory. Mr. Clark records the mounting of the fine male Indian 
elephant’s skeleton in the*Zoological Museum, received in an 
exceedingly complete state last year in consequence of its careful 
preparation by Mr, A. Haly of the Colombo Museum. The 
animal was shot by Mr. Le Mesurier of the Ceylon Civil Ser- 
vice ; its height was nine feet. A specially interesting skeleton 
of the adylt Gangetic Dolphin las been presented by Sir J. 
Fayrer.® Mr. A. P. Maudslay, M.A., of Trinity Hall, has 
<leposited in Mr. Clark’s care a large portion of his ethnological 
colléctgon made in Fiji and adjacent islands; these are almost 
certdin to be presented to the University at no distant date. The 
Curajor in Zoology (Mr. A. H. Cooke) bas catalogued and 
arranged the British species in the MacAndrew collection. Its 
completefiess may be j&dged by the facts that of 6 recorded 
species of Brachiopoda this contains 5 ; of 159 marine Con- 
chifera this contains 146; of 248 marine Ga-teropoda this con- 
tains 208 ; of 125 land and freshwater shells this contains 114 
e å recen appeal to add missing species has already resulted in 
the Reegentation of fourteen species by Mr. J. T. Marshall. 

Dy. Michael Foster reports an average class of about 100 in 
Elementary Mhysiology, and of over 20 in advanced Physiology, 
in the three terms of the past years Additional lecture-room 
-accommodatian is much needed for these large classes. 

The morphological work begun by the late Prof. Ralfour has 
been continued on the same lines by Mr. A@am Sedgwick, Mr. 
W. H. Caldwell and Dr. Hans Gadow as lecturers, and Me. 
4éNalter Heape and Mr. W. F. R. Weldon as demonstrators. 

In the Lent Term of this year 63 students attended the elemen- 
‘tary class, and 26 the advanced classes. Five students have 
been engaged in original work. M”, A. J. Balfour? M.P., has 
-offered to give annually a sum sufficient to defray the cost of the 
-complete series of scientific Journals taken in by his late brother. 

Dr. Vines has carried on practical instruction in Vegetable 
Anatomy and Physiology under consideralfie difficulties owing to 
‘the small space available ; he hgs had to repeat all the work 
four times. The numbers attendtg his practical classes in the 
Michaelmas Term, 1882, were 19; ig the Lent Term, 1883, 37 ; 
in the present er Term, 35. is 

Prof, Hughes reports that the whe of the geological library, 
consisting of 800 volumes and 1000 pamphlets, of tbe late Mr. 

E. la Tawney, have been liberally presented to the Wood- 
wardian Museum by his brother, Mr. C. H. Tawney, late 
Fellow of Trinity College. M@pportunity has been taken in the 
past year to Jargely improve the foreign Tertiary collections in 
‘the museum. 

Prof. Stuart reports the addition of a number of machines 
and a large development of his classes ; a foundry begun as an 
experiment has proved one*of the most successful parts of his 
undertaking. 

The Philosophical Library in the. new Museums has been 
largely increased by the valuable presents made by the family of 
the late Prof. Balfoug, by Mr. J. W. Clark, by Prof. Darwin, 
Prof. Humphry, Prof, Newton, and others. 

It has been recommended by the Special Board for History 

` and Archeology that a separate Board be created for Archeology, 
distinct from. that of History, This has been concurred in by 
-the General Board of Studies, 
- The Botanic Garden Syndicate have rep >rted many improve- 
ments in the collections of trees, of rock vegetation, and in the 
Plant Houses. The largest specimens in the Palm House have 
been safely lowered to about 24 feet below the ground level. All 
the genera ot carnivorous plants in cultivation and most of the 
species are now in the collection. Vitis gongylodes has been 
flowered Sor the first time in this country. The Gurator, Mr. 
-Lynch, was deputed to visit the Botanic Gardens at Dublin, 
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Manchester, and Livæpool, and has also visited Chatsworth with 
the result that much valuable information has been obtained in 
all departments of management and cultivation, and many im- 
portant exchanges have been made. ra 

The Adams Prize, for a general investigatiqn of the action 
upon each other of two closed vortices in a perfect, ingompressible 
fluid, has been awarded to Mr. J. J. Thomson, M.A., Fellow of 
Trinity College. ° 

Messrs, W. H. Besant and E.J? Routh are the est to be 
notified as “approved by the géneral,Board of Studies for the 
Degree of Doctor in Science.” ¢ 

Candidates for the Professorships of Ppysiology"and “Anatomy 
are requested to send their names to the Vice-Chancellor on or 
before June 7. ° . 


THE Institute of Agricultyre, South Kensington, will give an 
extended series of lectures newt winter, beginning on Optober I. 
The following courses are arranged for:—Mr. Bernard Dyer, 
Chemistry in Relation t®the Soil; Mr, F Cheshire, Practical 
Course on the Use of the Microscope (these two courses to be 
delivered in the Lecture Theatre aw the Museum of Geologs» 
Jermyn Street). The next series will be given in the Lecture 
Room of the Natural History Museufh, South Kensington: Mr. 
Bettany, Vegetable Physiology; Mr. Worthington Smith, 
Diseases of Farm Crops; Prof. J. W. AxéAnimal Physiology 
in Relation to Farm Stock; Migs E. A. Ormerod, Farm Insects ; 
Mr. W. Topley, Geology and Physical Geography in Relation 
to Agriculture. The remaining cqurses will be given in the 
Lecture Theatre: f the South Kensington Méseum,: Prof. Tuson, 
the Chemistry of the Focdeof Farm Stock; Prof. Buckntan, 
Farm Seeds; Prof. Tanner, Agriculture; Mr. R. Hbollagd, 
Management of Grass Land; Mr. Gilbert Murray, Breeding and 
Management of Horses; Mr. W. Housman, Cattle; Mr. H. 
Woods, and Mr. J. A. Clarke, Sheep; Prof. J. W. Axe, 
Preventable Diseases of Farm Stock; Farm Implements and 
Machinery, Mr. W. R. Bousfield and Mr. W. W. Beaumont. 
A distinct course of lectures will hẹ gifen on Poultry, Dairy, 
and Bee Management. eThe arrangegients made enable students 
to give their undivided attention to one su¥ject at a time, two 
lectures being given daily till the suBject is completed. The fees 
being at the rate of half a guinea for each week’s course of ten 
lectures, and any student being allowed to attend a single course, 
the greatest facility exists forspêrsons choosing their work accord- 
ing to their needs or convenience. Thus it is believed, after the 
success of the tentative courses of the past winter, that many 
sons of tenant farmers will find this a most valuable and available 
mode of acquiring an agricultural education. 


SCIENTIPIC SERIALS 


THE American Naturalist for March, 1883, contains :—On 
the extinct dogs of North fAmerica, by E. D. Cope.—On the 
plains of Michigan, by V. M. Spalding.—Organic plfysics, by 
Charles Morris—lIndian music, by E. A. Bar®er.g-On the 
occurrence of fossiliferous strata in the lower Ponent (Catskill) 
group of Middle Pennsylvania, by E. W. Claypole.—Pitcher 
plants, by Joseph F. James. 

April, 1833, contains :—The Naturalist Brazilian Expedition, 
No. I, from Rio de Janeiro to Porto Alegre, by H. S. Smith.— 
Unnatural attachments among animals, by A D. Caton.—But- 
terfly hunting in the desert, by W. G. Wright —The extinct 
Rodentia of North America, by E. D. Cope.— Hetero, enetic 
development in Diaptomus, by C. L. Herrick.—A study of the 
immature plumage of the North American shrikes to show their 
descent from a common progenitor, by Thos. H. Streets. 

May, 1883, contains :—Wampum and its history, by E. Inger- 
soll.—The Naturalist Brazilian Expedition, No. 2, by H. S. 
Smith.—The Polar organisation of animals, by C. Morris.—On 
the classification of moths, by A. R. Grote,—Heteroyenetic 
development of Diaptomus, by C. L. Herrick.—On the mor- 
phology of arteries, especially those of the limbs, by F. Baker. 
—The hairy woodpecker, by A. G, Van Aken. 


Archives Italtennes de Biologie, tome ii. fasc. 2, November 30, 
1882, contains among the origingl articles the following :—On 
the minute anatomy of the muscles which move the wings of 
insects, by G. V. Ciaccio.—On the structure of striated muscular 
fibre in some vertebrates.—On the development and the morpho- 
logy of the kidney of osseous fish, by C. Emery.—On the sub- 
stance preventing the coagulation of the blood and lymph whilst 
these contain peptone, by Jules Fano,—On the germs and lower 
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organisms found in ordinarf and malariac earths, by A. Ceci.— 
Transfusion of blood and its effects on nutriti8n, by P. Albertoni. 
—On the pathological anatomy of the cornea in the glaucomatous 
eye, by F. Tartuferi.—On the presence of a cordon or slip on 
the Uncus of the Hippocampus in the brain of man and some 
other animals, by £. Giacomini.—On the chemical composition 

of the egg ayd its envelope in the common frog (Xana tem- 
poraria), by P. Giacosa.—Anatomical considerations of the 
doctrine of cerebral localisations, ty C. Golgi. 

Tome ii.fasc. 3, February 1, 8883, contains anatomical con- 
siderations of the doctrine of cerebral localisations, by C. Golgi 
(continued);—On compensative ‘hypertrophy of the kidney, 
by C. Golgi.—Experimgntal studies on hypnotism, by A. 
Tamburini and G. Seppili.The origin of the mesoderm and 
its relations o the vitellus, by G, Romitii—On the anatomy of 
a foetal Otaria (0. jubata), by L. Camerano.—On the physiology 
of smooth muscular tissue, by A. CaSparellii—On the physio- 
logical actidn of certain substances on the vesical muscles, by P. 
Pellacanii—On the anemia of miners &om a_parasitological 
point of view, by E. Perroncito,x—On the change in form of uric 
arid by the action of glycerin@$by J. Colasanti. —On Ptomaines, 

_ by J. Guareschi and A. Mosso.—On some endoparasitic Protista, 
by Dr. Grassi. e ° š 

Tome iii. fasc. i., April 15, 1883, contains :—On the sanitary 
improvement of thes*Xoman Campagna, by C. Tommasi- 
Crudeli.—On the anemia of minerg (conclusion), by E. Perron- 
cito.—On sume endoparasitic Protista (conclusion), by Dr, 
Grassi —On the presence of a gecretive fissue in vertebrates, by 
C. Emery.—QOn vibra@ile endothelium m mammals, by J. 
Paladino.—On the attenuation of carbon virus, and on its 
transmissien from mother to feel®s, by E, Perroncito.—On 
the acoustic epithelium, hy A. Tafani.—On the termination of 
nerves in the striated muscles of torpedo, by J. V. Ciaccio.—The 
general physiology of smooth muscular tissue, by E. Sertoli.— 
On a new morphologicalgelement of the blood, and its import- 
ance in thrombosis and coagulation, by J. Bizzozero.—New 
studies of the che-tnut dixeaye, known as the ink disease, by 
J. Gibelli. © 


® 

THE Bulletin de VUcadémie Royale des Sciences, des Lettres, 
et des Beaux-Arts for 1833, Sart i, contains papers by F. 
Henrijean, on the part played by alcohol in nutrition ; by MM. 
Valerius and Van der Mensbrugghe, on M., Delaurier’s observa- 
tions on the concentration of solar Mays and tke transformation 
of electricity into heat ; by W. Spring, on the colour of marine, 
lacustrine, and fluvial waters; by C. lee Paige, on the homo. 
graphy of the third order inalgebra ; by Baron Northomb, on the 
political relations of the Netherlands during the seventeenth 
century. : 
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SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, February 1.—‘' On the Affinities of Thyla- 
coleo.”” By ProfgOwen, C. B., F.R.S., &c. 

* Since the cSmmunication of the paper “ On Thylacoleo,” in 
the Philosophical Transactions for 1871, further explorations of 
the caves and breccia-fissures in Wellington Valley, New South 
Wales, have been made, by a grant for that purpose from the 
Legislature of the Colony, and carried out by E. B. Ramsay, 
F.L.S., Curator of the Museum of Natural History, Sydney. 
The present paper treats of the fossils contributing to the further 
restoration of the great carnivorous Marsupial ( 7hylaceleo 
carnifex, Ow.) They exemplify the entire dentition fz situ of 
the upper and lower jaws of a mature individual; the bones of 
the forelimb, of which those of the antibrachium and the ungual 
phalanges are described, are compared with those of other Mar- 
supials, and of placental, especially feline, Carnivore. An 
entire lower jaw with the articular condyles adds to the grounds 
for determination of the habits and affinities of the extinet 
Marsupial. 

Figures of these fossils of the natural size accompany the 
paper, 

Geological Society, May 9.—J. W. Hulke, F.R.S., pre- 
sident, in the chair.—Rev. Willian Spiers and H. A. Williams 
were elected Fellows of the Society.—The following communi- 
cations were read :—The age of the newer gneissic rocks of the 
Northern Highlands, by Mr. C. Callaway, D.Sc., F.G.S., with 
notes on the lithology of the specimens collected, by Prof. T. G. 
Bonney, F.R.S. The object of the author was to prove that the 
eastern gneiss of the Northern Highlands, usually*regarded as 
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of ** Lower Silurian ” age, was to be placed in the Archean, 
While admitting that this gneiss frequently overlies the quartzo- 
dolomitic group of Erriboll and Assynt, he held that this rela- 
tion was due to dislocation accompanied by powerful thru.t from 
the east, which had squeezed both forfnations into a series of 
folds, thrown over towards the west, so as to cause a yeneral” 
easterly dip. ln Assynt the? ‘‘Upper Quactzite” was first 
discussed, The author descried several sections which he cou- 


sidered to prove that this band was the ordinary quittzite œ 


repeated east of a great fault, which brought up the Hebridean ; 
in one place, Glen Coul, the quartzite being conformably suc- 
ceeded by the brown flags and dolomite. The ‘‘igneois roch.” 
of Nicol (*‘ Logan Rock” of Dr. Heddle} were reg rded a» the 
old gneiss brought up by a fault and thrown over on to the 
Assynt group to the maximum breadth ofemore doo mile. 
The “Upper Limestone” of authors was described as either 
outliers of the dolomite or a part of the Caledonian series, The 
t Caledonian” rocks were seen in Glen Coul to be immediately 
overlying the Hebridean, the Assynt group being caught in the 
angle between the two gneisses, and bent back in overthrown foid». 
The mountain groups of Assynt were described a~ mally 
consisting of cores of [lebridean gneiss swathed in or capped by 
sheets of quartzite. In the former case the quartzite “one the 
western slopes was contorted into overthrown folds by the 
thrust from the east. In the Loch Erriboll district, the '‘ gae 
nulite” of Nicol was considered to be a lower division of the 
Caledonian gneiss, though bearing some resemblances to th 
Hebridean. In other respects the views of Nicol were regardéd 
as substantially correct. Along the entie length of’ eLoch 
Erriboll, a distance of about twelve miles, the thrust from the 
east had bent back the Assynt group into overthrown fold-, and 
pushed the Caledonian gneiss of the top of the inverted 
quartzite, This had produced the appearance of aif “upper” 
quartzite passing ‘‘conformably” below the ea-tern greiss, 
The superior antiquity of the Caledonian was confirmed by Afè 
occurrence of outliers of quartzite upon the Armibok (louset 
Caledonian) series, and by the fact that the granite, which seny 
numberless veins into the gneiss, never penetrated the quartzite 
and associated rocks.—On a group of minerals from Lilte-hall, 
Salop, by €. J. Woogward, B.Sc, F.G. S.-—Fossil Chilesto- 
oe Bryozoa‘from Muddy Creek, Victoria, by A. W. Waters, 
F.G.5. 


Chemical Society, May 17.—Dr. W. H. Perkin, pre-icent, 
in the chair. Capt. W. de W. Abney, F.R.S., delivered 2 
lecture on photographic action studied spectroscopically. The 
lecturer said he wished that all chemists were photographers ; 
photography occupied the borderland between chemistry and 
physics ; he was firmly copvinced that photographic action was 
interatomic. The action of a developer was then experimentally 
illustrated ; this action is physical,@ Light causes the liberation 
of iodine in a film of silver iodide, and the developer precipi- 
tates metgllic silver, Bhe silv@ so reduced is infinigeeimal, and 
must be in many cases derived from the film. The positive pole 
of the electric arc was found to be the best source of light. 
Gratings could not be used for quantitative work, as they varied 
so much in their ruling ; a glass prism was therefore used to forn 
the spectrum. A film of silver ok only the violet 
end of the spectrum; silver iodide absorbs more, and the 
bromide most of all; accordingly when a photograph af the 
spectrum was taken on these three films it was seen that the 
portion of the chloride acted upon was very much les. thar 
when bromide of silver was used, It was shown that a sensi- 
tiser essentially takes up the halogen liberated by the action of 
light. One salt of silver may act as a sensitiser to another salt 
of silver. Photographic action is completely prevented by 
the presence of oxidisers, as bichromate, &c. Reverse photo- 
graphs were discussed, and the action of sodtum sulphite in 
preventing the evil effects of over exposure. The peculiar green 
condition of silver bromide which is sensitive to ultra-red rays 
was explained. In conclusion the lecturer said that his principal 
object was to warn chemists of some of the numerous pitfalls 
which they might encounter in scientific photography. 


Meteorological Society, May 16.—Mr. J. K. Lauzhton, 
F.R.A.S,, president, in the chair.—F, A. Bellamy, T. A. 
Mercer, Rev. H. J. Poole, and A. «Wise, M.D., were gl-ctec 
Fellows of the Society. The following papers were read :— 
Composite portraiture adapted to the reduction of meteorol g%al 
and other similgr observations, by G. M. Whipple, D.Sc., 


F.R.A.S. It has often been remarked that one of the main, if 
e ld 
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not the chief, of the difficulties the meteorologist has to contend 
with, is the enormous amount of preliminary labour which has 
to be expended in the not very pleasing task of forming the 
observations he may wish to discuss into tables, casting the 
Gace of figures so obthined, and then computing the means. 

ith the view of arriving at results by a shorter cut, the author 
has been led to consider the*possibility of employing a method, 
suggested by a consideration of thg highly ingenious system of 
composite portraiture, invented by Mr. Francis Galton, F.R.S., 
and utilised in his anthropological studies.—Note on atmospheric 
pressure during the fall of rain, by H. Sowerby Wallis, F.M.S. 
The author discusses the condition of atmospheric pressure while 
rain was falling, during 1882, and finds that, out of a total of 
136 rainy days (which were available for his purpose), on 54 
per cent, thagrain was accompanied by diminishing pressure, on 
27 per cent. Ly increasing pressure, and on 1g per cent. by 
steady pressure.—New method of reading a thermometer and 
hygrometer at adistance by means of electricity, by Arthur W. 
Waters, F.G.S.—An integrating anemometer, by W. F. Stanley, 
F.M.S.—Observations on the force of the wind at sea, by 
D.W. Barker, F.M.S.—Meteorological observations at Zanzibar, 
east coast of Africa, during 1880 and 1881, by Surgeon-Major 
°C. Ta Peters, M.B.—Diurnal rainfall at Bangkok, Siam, by 
Capt. G. H. Insl.ip, F.R.G.S. 


BERLIN 


Physiological Society, April27.—Dr. Mendelread a paper on 
th@ anatomy of the corpus striatum and Jenticular nucleus. The 
older view, which wag supported by the valuable anatomical re- 
searches of Prof. Meynert, was that the relation of the corona 
of radiating fibres above the lateral ventricle (‘*Stabkranz” 
to the lenticular nucleus and c@rpus striatum consisted in this, that 
in it ran Wundles of nerve-fibres, which arise from the brain 
corte’ and end in the large ganglia, whereas Dr. Wernicke 
thte# years ago propounded the view that a connection did not 
eist between the brain cortex and the corpus striatum and 
lenticular nucleus, but that these latter were bodies of the same 
range as thg cortex. Dr. Mendel Mas for some years past studied 
the anatomy of these parts of the brain very attentively, and has 
been brought back to the older view by 4 series of sections (of 
the brain) of dugs, monkeys, and men, which*series he laid 
before the Society. He found not only the bundles of*out- 
streaming fibres, which alone were acknowledged to exist by Dr. 
Wernicke, but also a larger number of in-streaming bundles of 
Abres which show the connection of these brain-nuclei to the 
cortex. In the discussion Dr. Wernicke stated that he was not 
convinced by the paper or preparations of the correctness of 
the view propounded by Dr. Mendel, whereas Prof. Munk 
believed that his not-yet-completed physiological experiments 
afford grounds for Dr. Mendel’s view. 


Physical Society, May $.—Prof. Hauck laid before the 
Society a model of a mechanicgl apparatus which solves the 
problem of @qmbining drawings and photograms, Which are 
drawn in two planes into a combination figure in the third 
plane. Prof, Hauck then explained the principle of the appa- 
ratus, and pointed out by means of geometrical figures the con- 
ditions which must be fulfilled in order to project any given 
points of two planes in c@tmmon points of a third plane. He 
then proceeded to the complicated problem of bringing points of 
three planes, which meet in a corner, to a common projection, 
and applied these figures to the special case of projecting the 
perspective drawing of a building from its ground-plan and ele- 
vation. The model wa’ calculated and arranged for this case, 
but the apparatus, in which the motions are produced by means 
of polished lineals, each running upon two pins, can be put to 
manifold uses in physical space investigations. 


e PARIS 


Academy of Sciences, May 14.—M. Blanchard, president, 
in the chair.—The following papers were read :—On the pyro- 
electricity of quartz, by C. Friedel and J. Curie, second part.— 
On the cultivation of the cacao plant, with an analysis of the 
constituent elements of the cacao and chocolate berries, which 
were shown to contain in various proportions albumen, legumine, 
phosphates, fat, starch, sugar, theobromine, besides the mate- 
rials entering into the formation of bone.—On the action of birds 
in flight Studied by means of photography, with figures showing 
the successive positions of a pigeon on the wing at intervals of 
one-nénth and one-eighth of a second, and a cloged curve repre- 
senting the trajectory of the tip of the wing obtained by means 
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of a special contrivance, by 
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M. Matey.—On a double sulphate 


of iridium and pot&ssium, by M. Lecoq de Boisbaudrap.—On 
the diminution of virulence in carbon bacterides and their spores 
under the influence of antiseptic substances, by MM; Chamber- 
land and Roux.—On iodine associated withthe sedative alkaloids 
of opium treated both as a preventative and curative in the case 


of typhoid fever, 


by A. Delbovier.—On the *mmunity against 


attacks of Phylloxera enjoyed by the vine culfivated in the 


sandy soil of Algeria, by MM, F. 
Observations on the new plapét 


Couvert and L. Degrully.— 
233 Borelly made at the 


Paris Observatory, by G. Bfgourdgn.—On the f@fermination 


of the meridian in low latitudes, 


such as that of Rio 


de Janeiro, by M. Cruls.+-On the conservdtion™of energy 


and periodicity of the solar spots, 


by A. Duponchel.— On the 


laws of coincidences between the reductions of periodical frac- 
tions of the ‘two modes,” by E. de Jonquières (continued).— 
On the generalisation of Pyermat’s theorem of numbers due to 


M. Serret, by M. Picquet.—On the possibility of extending to 


any electrolytic 
tion of potential distribution, 


field the electro-chemical method in the figura- 
by A.’ Gfbhard.—On the in- 


fluence of atmospheric pressure @m the eruptions of gas and 
water in the Montrond Geyser “Loire), by F. Laur.—On ffe 


differences in the temperature of the sea and air, by 
—On the quantitative anafysis of sulphur and car 


M. Semmola. 
on in sulpho- 


carbonates, by A. Miintz—On the reglar surface-fissures in 
certain rocks, such as the hard eocene limestone used in the con- 


struction of the old ramparts 6f Genoa, 
new physiological studies of the torpedo, 


by Ch. Contejean.—On 
by M. Marey.—On the 


functions and organs of suction and degyitition in the leech, by 
G., Carlet.—On a case of purulent ophthalmia produced. by the 
infusion of the seeds of the @quorice plant, by L. de Wecker.— 


On the fundamental principle of the electric log now in WS 
Goarant de Tromelin, who 


the French fleet, by M. G. Le 


e in 


claims priority of invention over the electric log invented by 


M. Fleuriais. 5 
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WIERBEMANN’S “ELECTRICITY” 


Die Lehve*von der Electricitdt. Von Gustav Wiedemann. 
Vol. I., pp. xi. and 795 (t882); Vol. II, pp. vil. and 
1002 883). (Braunschtveig : Vieweg.) 

OR more than twenty years Prof. Wiedemann’s 

“ Lehre vom Gadvanismus und Elektromagnetismus,” 

fifst published in 1861, has been recognised without ques- 
tion as the leading authority and great storehouse of facts 
on the kranch of science of which it treats. It is a prac- 
tically exhaustive treatise, and each of the two editions 

(second edition,1872 to 1874) marks with wonderful 

accuracy the high-water*hark of knowledge of its subject 

up to the date of publication. It is safe to assume that 
any fact th&t is not to be foundeecorded in its pages had 
not been discovered, or at least had not been published, 
up to the date of completjon of whichever edition is 
examined. The fulness and accuracy of the references 

to original authorigies gife to Prof. Wiedemann's book a 

unique value*also as a classifieg index to the literature of 

ga]varsic electricity and elect®®magnetism. 

The work which forms the subject of this notice, is in 
one sense a third edition of the “ Lehre vom Galvanismus.” 
It appears howevereunder a new title, and is in fact to a 
great extent a new book. It is characteristic of the 
direction taken by" the advance of electrical science 
during the last twenty ytars that, while Prof. Wiedemann 
found it practicable to @onfine himself in his first and 
second editions almost exclusively to the phenomena of 
current electricity and of magnetism, he has found it 
advisable in the present edition to enlarge the scope of 
his work so as to make it includg the whole range of elec- 
trical science. It is true that the second edition contains 
an important chapter devoted to the discussion of a 
phenomenon that has usually been considered in connec- 
tion with statical electricity, famely, the disruptive dis- 
charge in gases of different densities ; but this is almost 
the only part of the book in which the considerations that 
have to be dgalt with in treating of electrostatics occupy 
a prominent place. It is however becoming less and less 
possible to treat satisfactorily of one branch of electricity 
apart from the remainder. The terms frictional elec- 
tricity and galvanic electricity have evidently an historical 
rather than a scientific origin. They do not refer to any 
logical classification of phenomena, but to two among the 
many processes by which electrical effects can be origin- 
ated., It is not even by any means certain that electri- 
‘ fication by fri@tion is fundamentally a distinct phenomenon 
from electrification by contact as this occwrs in a gal- 
vanic cell; on the contrary, various recent investigations 
tend to show that these actions are essentially similar, 
and that the friction which takes place in one case is of 
the nature of an accidental accompaniment. Asa matter 
of fact, however, an electrical machine acting by friction 
serves (or at least did so until recently} as the readiest 
means of producing one large class of electrical pheno- 
mena; while a galvanic or voltaic battery serves (or at 
least did so until recently) as the readiest means of pro- 
ducing another large class of phenomena. Thus the 
division of electrical science for the putposes of study 
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into frictional electricity and galvanic electricity originated 
in considerations of experimental convenience rather than 
in any strictly scientific distinction. So far as such a 
distinction can be drawn betwee? these two branches, it 
may be said that the former includes the study of all 
those phenomena in which difference of potentials is the 
most characteristic factor ; while the latter includes the 
study of phenomena characterised by the transfer of 
electricity. As examined by the instruments in use five- 

and-twenty years ago, the effects produced by the elec- 
trical machine seemed distinct enough from those due to 
the galvanic battery—indeed the difficulty (ether was to 
establish their mutual connections; but with the galvano- 
meters and electrometers that are now—thanks to Sir 
William Thomson—in the hands of every electrician, 
nothing is easier than to measure the current of an elec- 
trical machine or the difference of potentials of a galvanic 
cell. Moreover the recent rapid development of methods 
of converting mechanical into electrical energy, through 
the agency of magneto-electric induction, has male us 
familiar with the production of currents of great strength 
associated with great differences of potential. It is, ġow- 
ever, not only the introduction of mew instruments and 
apparatus, and the increased power over electrical pheno- 
mena that modern experimemalists have thereby acquired. 

that make it less possible now than formerly to treat of 
the laws of electric currents without reference to the prin- 
ciples of electrostatics. The conception that the imme- 
diate cause of the phenomena exhibited "in either an 
electric or a magnetic field has its seat, not jn clettrified 
conductors, or in magnets or conducting wires, but in an 
impalpablemeditĝm existing throughout space, has com- 





pletely shifted the scientific point of view as regards\ 


electrical effects. What is now demanded of electrical 
theory is gn explanation of the conditions of the medium 
which are perceptible by us as the properties of an electric 
or magnetic field. The wider problem of the constitution 
of the electric medium, whether identical or not with the 
luminiferous ether, embraces in itself the phenomena of 
electrostatics, of electric cufents, and of magnetism 
There was ‘thus, every geason to wish that Prof, Wiede- 
mann might be able to treat electrical scief&t€e as a whole 
in the same complete way in which he had previously 
treated the portions included within the scope of, his 
previous book. This is what he has now ‘indenakenand 
in great part accomplished. he task is an enormous 
one, and probably, to any one except the man who has 
set himself to it, would have seemed overwhelming. 
Prof. Wiedemann’s industry and care, however, never 
seem to fail before any mass of descriptive detail or 
complex mathematical discussion, and students of physics 
may therefore be congratulated upon the near prospect 
of having from his pen a complete treagise on electricity. 
The first of the two volumes already published begins 
with a section on the General Properties of Electricity, 
including an historical sketch of early observations, the 
development of electricity by friction, &c., electrostatic 
attraction and repulsion, distribution on conductors, and 
a description of the various forms of electroscopes and 
electrometers. Then follows a section on the develop- 
ment of electricity by contact of heterogeneous bodies ; 
next Ohm’s law and its applications, the measurpment of 
electrical resistance and of electromotive force, and a 
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description of various galvanic elements. These subjects 
occupy the first volume, consisting of close on 800 pages. 
The second volume begins with the electrical properties 
of dielectrics. The s&ction devoted to this subject is 

erhaps the most interesting in the volume: it contains 
the mathematical theory of the behaviour of dielectrics, 
the experimental investigation of specific inductive capa- 
city, the detailed study of electrical machines acting by 
friction and by induction, together with various allied 
matters. Next come thermoelectricity, pyroelectricity, 
and the thermal effects of the discharge of accumulated 
electricity ağ of cantinuous electric currents. After this 
follows the section devoted to electrochemical action : 
this occupies about five: hundred pages, and concludes: 
with a chapter on the theory of electrification by contact, 
which completes the volume. It is intended that the 
whole work should be finished in four volumes, and the 
manuscript of the two that still remain to be published is 
for the most part ready. 

Brgf. Wiedemann’s great work has been so long known 
to physicists that it is needless for us to dwell upon its 
speeial qualities farther than to say that it fully retains in 
its neweform all its od characteristics. It is true that it 
lacks the originality and unity of treatment of Clerk 
Maxwell’s “Electricity and Magnetism,” probably the 
most original systematic treatise on any great branch of 
physigs that was ever written. Nor does it equal in the 
clearness and elegance of its mathematical discussions 
the treatise of Mascart and Joubert, a work which, while 
nof laYing qlaim to originality in respect of matter, ex- 
hibits in a remarkable degree consecutiveness and lucidity 
of exposition. Prof. Wiedemann’s plan precludes his 
f,attaining to these particular excellences in an eqfal 
degree. Some sacrifice of unity and consecutiveness 1s 
inevitable in a work which aims not only at giving a 
complete account of what is known respecting a great 
branch of science, but also at showing what each author 
has contributed to the stock of knowledge and how he 
has presented it. From this point ôf view Prof. Wiede- 
mann’s book fs without a rval in any language; and is 
indeed unapproached by any other work. G. C. F. 
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r FLORA OF HAMPSHIRE 


Flòra of Hampshire, ig iuding the Isle of Wight, or a 
List of the Flowering Plants and Ferns found in the 
County of Southampton, with Localities of the Less 
Common. Species. By Frederick Townsend, M.A., 
F.LS., &c. Illustrated with Two Plates anda Map. 
(London: L. Reeve and Co., 1883.) 


WE have here an important addition to the already 
large class of English local floras. To the 
general botanist, as to people who have made no study of 
botany, it would seem that the plants of so comparatively 
„Small a region as the British Islands must have been 
catalogued long since, and that there is little to be done 
jn that direction which is worth doing. It certainly is 
remarkable that, besides facts connected with geographical 
distribution, which a more minute knowledge of thé 
plants of & country must bring to light, there are actually 
new plants to be found—new, that is to say, not only to 
Britain, but to science. A Pondweed (Potamogeton 
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Grifithit), new tOgscience, has recently been “described 
and figured by Mr. Arthur Bennett in the Journal of 
Botany, from specimens brought from a mountain lake in 
North Wales—the only place in the world where it is. 
known to occur. Not that this is th@® only species 
peculiar to these islands. To take one example, there 
is a species of Centaury (Z*ythrea latifolia}, which has 
never been found anywhese*in the world bæ on the 
Lancastrian sandhills ; and vhere it is not known to have 
been seen more recently «than 1895, if then.” In Mr. 
Townsend's county, a Spearwort (Ranunculus ophioglosgt- 
folis}, not hitherto found nearer these shdres than 
Jersey, has been detect@d so lately as to appear only on 
the very last page of the book; Spartina Townsend? is 
another case in point® and another eaample of a plant 
having been long overlooked, awgl of which the distribu- 
tion has quite recently been much extended, will be found 
in Arum italicum, which gvas dettcted in the Iele of Wight 
in 1854, and was afterwards found in West Cornwall and 
Sussex ; this was recorded for Dorset last year, and its 
range has been extended during the present year to Kent 
(Folkestone), The volume novebefore us supplies a good 
illustration of the way in which novelties may turn up in 


“the best known districts.® gProbably if there is ope part 


of England which has been more thoroughly botanised 
than another it is the Isle of Wight; yet it was here, and 
in one of the best known parts—the Downs at Fresh- 
water—that Mr. Townsend first distinguished in 1879 ar 
Erythrea (E. capitata, var. sphgerovephaia), which is, as 
he says, “a peculiarly interesting addition to the British 
flora. Itis,” he continues, “a well-marzed species, and 
is not known now to occur anywhere else in the worlc 
but in the Isle of Wight and in Sussex. The other forn 
of it was found some ftfty years ago somewhere in the 
neighbourhood of Berlin (the exact locality not being 
known), and though sdéught for diligently, it has neve 
been found again.” 

It will doubtless seem strange to some to learn that ; 
volume of more than 5a» closely-printed pages can be 
occupied by an enumeration of the plants of one Englist 
county, especially when it is considered that the page 
devoted to descriptions of species are very few. An in 
teresting and instructive article might be writteh in whic] 
the history and development of the local flora should b 
traced. To undertake such is, however, not our presen 
purpose ; but we may note one or two of the more strikin; 
features of these later contributions tq local botany, c 
which the “Flora of Hampshire” is the most recent. On 
thing to be noticed is their historical nature. Messrs 
Trimen and Dyer, in their “ Flora of Middlesex” ( 1869) 
were the first to develop this aspect of tle work: thei 
method of quoting the first authority for the occurrenc 
of the species as a Middlesex plant has been followed b 
subsequent writers, and they also did good service b 
quoting the synonymy of the older (and pre-.Linnean 
authors—a work which has been very useful to their suc 
cessors. When it is considered that a book of this kin 
is mainly undertaken by persons interested in the Histor 
of some particular locality, it*seems natural that what ha 
been called the antiquarian side of botany should b 
represented, although there are thosé who -consider thz 


£ The plantso named in Continental floras is certainly not the same : 
that of the Lancashire sandhills. 
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this line of action directs attention to persons rather than 
plants, and is thus out of place. 

Another point to which much more attention is given 
now than wa formerly the case is the division of a 
county intS districts. Messrs. Webb and Coleman, in 
the “Flora Hertfordiensis,” (1849), planned their divisions 
with refemence to the river “deainage ; and this has been 
carried out in the best foras of later times. If it were 
generally adopted, and if our list of county floras were 
complete, we should arrive at a much greater knowledge 
of plant distribution than we have at present. The arbi- 
trary boundaries of counties waqy@d give way to the natural 
divisions’ afforded by the various river-basins, and one 
county flora would,fit into another, fnd form a harmonious 
whole. This subject hagelately been worked out by Mr. 
Boulger ina careful paper “ On the Origin and Distribu- 
tion of the British Flora,” publighed in the Transactions 
of the Essex Field Club. No one who has not tried it 
would suspect how greatly the floras of contiguous river- 
basins will be found to differ from each other. 

It is time, however, toespeak of Mr. Townsend’s im- 
portant contribution to our knowledge of local botany. 
As is wgll known, the work has occupied him during a 
large number of years: it has, we regret to say, been 
retarded by the ill-health of its author, or it would have 
been published two years since; but Mr. Townsend tells 
us that the delay Has enabled him to improve the book in 
various details. The*county is divided into twelve dis- 
tricts, two of which areein the Isle òf Wight. A small 
but extremely clear and ugeful map showing the bound- 
aries of these is given. The usual lists of books quoted 
and herbaria consulted are followed by a short sketch of 
the plan of the flora. The distftbution of each species 
through the districts and subdistricts is then worked out 
at length. We confess to feeling some disappointment 
at the comparative fewness of the critical notes upon 
species. Mr. Townsend’s extensive knowledge of British 
plants, especially in their relatéons to the Continental 
flora, had led us to expect that we should have hada 
good deal of additional light thrown upon some of our 
critical fortis ; but this, although not altogether wanting, 
occupies b@ a small portion of the volume. Mr. Town- 
send’s notes are for the most part in the appendix—an 
arrangement which seems to us open to various objec- 
tions, not the least being the fact that these notes and 
descriptions are offen not mentioned in the index. Two 
or three varieties are described and named for the first 
time in these pages; and occasionally a specific name 
new to the British flora makes its appearance, as in the 
case of Glyceria declinata of Brébisson, with which Mr. 
Townsend identifies a plant which he had previously 
considered a dwarf variety of G. plicata. 

One or two points seem to us open to criticism. “ First 
record” in books of this kind is usually taken to mean 
first record in print ; but this is not Mr. Townsend’s view 
of the phrase. Thus under Centaurea cyanus we find, 
“ First tecord: Herb. Reeves, 1837.” It does not seem 
to us that the existence of @specimen in a private her- 
barium can be considered a record of its occurrence 
in the ordinary acceptation of the term. Sometimes we 
do not quite understand the author’s meaning, as when 
he marks the curious and interesting Spartina Townsendi 
as “certainly introduced,” although it has as yet been 


found nowhere else in the world. Equally puzzling is 
this sentence as to the specific rank of the same grass : 
“I believe this plant must take the rank of a sub-specias ; 
the characters which separatedt from S. sévicfa being so 
important and distinctly marked. It is easily distin- 
guished from S. alterniflora” This being so, surely it 
should be ranked as a full species? Mr. Townsend 
admits Anthoxanthum Pueli as indigenous, but its fre- 
quent substitution for A. odoratum by seed merchants 
throws much doubt upon its nativity : this plant, first 
found in Hampshire in 1874, had” been “@@fiected in 
Cheshire two years previously, bue Mr. Townsend cites the 
last-named county as one of those in which it “ has since 
been found.” We can, from observation of the two plants 
in several counties, confirm the statement of Mr. Pryor, 
which is doubted by Mr. Townsend, that Viola Zeichen- 
bachiana flowers about a fortnight earlier than thêallied 
V. Riviniana. Some plants are included as natives, of 
Hampshire on what seems to us insufficient evidence ; 
Silene noctiflora is one of these, and Orchis hirgina 
another. This latter, we do not hesitate to say, requires 
much confirmatory evidence before ft can be accepted as 
a Hants plant; its occurrence rests solely on a manu- 
script note of the late Mr. Reeks, who stated that speci- 


mens had been found by a Mr. Lockart at St.e Mary ® 


Bourne about 1866. The number of misprints if very 
considerable, ? 
Such criticisms as thege—and they might easily be ex- 
tended—do not, however, prevent the “Flor of Hamp- 
shire ” from taking a foremost rank among works of its 
class. A little more attention to uniformity would have 
improved the book, and, as we have shown, there is room ® 
for difference of opinion upon many of the points raised ; 
but British gbotanists wil] be grateful to Mr. Townsend 
for giving them a handbook to the flora of one of the 
most interesting and beautiful of our English counties. 
‘ JAMES BRITTEN 
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LETTERS TO THE EDITOR 


[The Fetitor does not Mbid himself responsible for op@tons expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. e 

[Lhe Editor urgenily requests correspondents to keep their letters 
as short as possible, The pressimg on his space is so preat 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 





On Real and Pseudo-Reversals of Metallic Lines 


I AM much indebted to the courtesy of Prof. Liveing for a 
copy of a paper extracted from the Proceedings of the Cambridge 
Philosophical Society, vol. iv. part 5, p. 286, on the circum- 
stances producing the reversal of spectral lines of metals, by 
Professors Liveing and Dewar. In this communication the 
following paragraph occurs :—‘‘ Prof. Hartley has lately (Prec. 
Roy. Soc. xxxiv. p. 84) called attention to pseudo-reversals of 
this class, which may be produced in the ese of a strong line 
by over-exposure. It is well known that over-exposure- (solar- 
isation, as we used to call it formerly) produces such an altera- 
tion in the sensitive preparation of the photographic plate that 
the over-exposed parts cease to be developable, so that a very 
strong line may appear white in the negative where it ought to 
be black, but with a dark border, and so give the appearance of 
a reversed line. Prof. Hartley finds it difficult to dfstinguish 
real reversals of the class we are now discussing from ethese 
pseudo-reversals. His difficulty has not occurred to usp first, 
because we hae always been in the habit of taking photographs 
In series with varying exposure, in order to get impressions beth 
of the feeble Rnes i some and df strong lines in others; and 
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secondly, because we almost always close part of the slit of the 
spectroscope with a shutter, so that the image is cut off sharply 
by, the shadow of the sbutter. Strong lines extend into the 
shadow more or less, and if there is a real reversal the extension 
of the reversed part into the shadow is trumpet shaped, whereas 
if it is only a pseudo-reversal it is closed.” 

° I beg to be allowed to call attention to one or Lwo points in 
the above quotation which I imagine may lead to a misconcep- 
tion of the phenomena observed, and of my remarks thereon. 

First, as regards over-exposure, it is assumed that solarisation 
is an equivalent for this expression, This is the case only when 
speaking of the cause, but the word has been used by pho- 
tographers any years to describe the effect of over-exposure. 

In all collodion processes, wet or dry, this effect is an undue 

intensity of the high lights*and an overpowering of the interme- 
diate tints and delicate shadows adjoining them. This appears to 
be due to the fact that from the intensity of the light not only the 
direct rays, but those reflected from the back of the glass plate, 
or even those which are scattered, have sufficient power to act 
upon the gensitive film. In photographs of spectra this is seen 
in the aimbus or halo surrounding the strongest metallic lines, 
which disguises their form. It is well illustrated by my photo- 
graphs of the magnesium, cadmium, and other spectra, published 
in the Yournal of the Chemical Society, vol. xli., Transactions, 
1882, p. 90. 
Aot I have worked with dry plates of almost every 
descriptton, and with «ome modifications prepared by myself 
which have never been described, I dó not recollect having 
observed that over-exposure causes any other effect than a too 
dense deposit of silver, exceptiffg when the vehicle for the sensi- 
tive salt is a film of gelatine. As far as my experience goes, it 
is a property peculiar to gelatine plates, that with such extreme 
facility they are incapable of development after too strong an 
action of light, and I carefully avoided the term solarisation, 
singe if has been used to describe an gffect so different from that 
to which I dgsired to call attention. 

Secondly, with regard to difficulty in distinguishing reversals, 
the sentence above does not exactly represent my experience, 
f and I think it may be seen by those who read mY communica- 

e tion, that any want of distinction between real and pseuflo- 
reversals had reference only to photographs which had been 
already taken with a fixed period of exposure, and that I advo- 
cated a method of comparative exposures as nec@ssary in the 
study of spectra, It appears that this is one of the means where- 
by Profes: ors Liveing and Dewar are able to draw distinctions 
between real and pseudo-reversals. Thesecond method, namely, 
the use of a shutter, is extremely useful gn observations on arc 
spectra, whichghave been so completely studied by them. 1 have 
been studying spark-spectra gclusively, and have not been 


giving special attention to reversals, in fact, endeavouring as far as - 


possible to A@id them. The use dY a shutter does not commend 
itself to me, since it would cut off a highly characteristic feature 
in spark-spectra which it is desirable to observe, namely, the 
extension of the lines, but I may here mention that a speck of 
dust on the slit, or a fine wire stretched across it, will answer 
the same purpose as a shygter, without obscuring any consider- 
able portion of the spark, and may be conveniently employed. 
And now permitme to add one word: the same alteration in 
the intensity of the spark which results in real reversals also 
frequently causes pseudo-reversals. Sometimes simply a turn of 
the screw attached to the spring of the contact-breaker on the 
induction-coil is sufficient to effect this change. 
W. N. HARTLEY 
Royal College of Science, Dublin, May 18 





e 
The Northern Zoogeographical Regions 


THE facts of zoogeography are so involved, and often appar- 
ently contradictory, that a skilful dialectician with the requisite 
knowledge can make a plausible argument for antithetical postu- 
lates. Prof. Heilprin, being a skilful dialectician and well informed, 
has submitted a pretty argument in favour of the union of the 
North American or ‘“‘Nearctic” and Eurasiatic or ‘‘ Paleearctic” 
regions (@roc. Acad. Nat. Ss. Phila., 1882, pp. 310-334, and 
NATURE, vol. xxvii. p. 606), but Mr, Wallace has, with perfect 
justnéss it seems to me, objected to his proposition (NATURE, 
vol. xXvii. pp. 482, 483). As Prof. Heilprin’s arguments have 
not been entirely met, however, permit me to submit some 
futher objections to his views., e. i 

Prof. Heilprin has contended ‘‘(1) a i family, generic, 
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and specific characters, as far as the Mammalia are concerned, 
the Nearctic and Palearctic faunas taken collectively are more 
clearly defined from any or all of the other regions than either 
the Nearctic or Palzearctic taken individually ; gnd (2) that by 
the community of family, generic, and specific chgracters the 
Nearctic region is indisputably united tothe Palearctic, of which 
it forms a lateral extension.” ° s 

Prof. Heilprin has formulated éhese conclusions ager a sum- 
mary of the families and genera common and peculiar to the 
regions in question. 7 . 

As to families, Prof. Heilprin has presented the Following 
figures :— $ 


All Pecyliar. 
Nearctic “ar. bee 220 I 
Palearctic ... fe- 36 | o 
Oriental Dae ee? aae 40 Ce 
Australian ... @... ... 22 a 8 
Ethiopian 44 ati 9 
Neotropical ... Se das 8 


The proportions of peculiar genera to the entire Mammalian 
faunas of the several regionsgare stat@d to be as follews :— 


All. Peculiar, Percentage. 
Nearctic ... 74 ii 26 e 35 
Palearctic ICO e 35 35 
Oriental 118 54 46 
Australian me. YO A 4 Ses 64 
Ethiopian ... 142 we JO ei 63 
Neotropical 13t 103 78 œ 


The question may naturally recur why the line which separates 
“regions” from ‘‘subregions” should be drawn between 35 
and 46 per cent. rather than between 46 and 63 or 64 per cent., 
or even between 64 and 78 per cent. prof. Heilprin has not 
told us why, and I am unable to appreciatæthe reason therefor. 
Surely it is not sufficient to answer by şimply asking the ques- 
sions put in NATURE (p. 606). s 

But an analysis of more (but 8nly approximately) correct 
figures and a more logical classifcation of mammals than that 
adopted by Prof. Heilprin reveal facts materially contravening 
the tabular statements of that gentleman. 

First we must exclude the marine mammals, because their 
distribution and limitation are determined by other factors than 
those which regulate the terrestrial ones. A consideration then 
of the terrestrial forms le#@s to the following results :— 

The Arctamerican or Nearctic region has 27 families, of which 
II are not shared with Eurasia and 4 are peculiar; it has 68 
genera, of which 45 do not enter into Eurasia. 

The Eurasiatic or Paleearetic region has 321 families, of which 
17 are excluded from North America, and it possesses 89+ 
genera, of which 60 have failed to become developed in 
America, 

Such contrasts will more than compare generally’with those 
existing between Eurasia and India, and eve lgetween the 
‘¢ Triarctic” or “ Holarctic ” and Indian ‘‘regions,” and the same 
destructive process by which the northern regions are abrogated 
would entail the absorption of the Indian as well into a hetero- 
geneous whole. The three can in fact be well united (as Czeno- 
gasa), and contrasted with a group (Eogzea) consisting of the 
African, South American, and Australian régions, as I long ago 
urged (Ann. and Mag. Nat. Hist. (4), xv. 251-255, 1875), 
but the claims of each to be considered as ‘‘ regions” or realms 
is not thereby affected. THEO. GILL 

Smithsonian Institution, Washington, May 12 e 





Deductive Biology 


THOUGH no writer has yet afforded any remarks in criticism 
of Prof, Thiselton Dyer’s “word of warning” to biologists, 
given in NATURE, vol. xxvii. p. 554, it does not, I think, follow 
that the objection raised by him is to be accepted as unanswer- 
able. As no one of authority in such matters appears to be 
forthcoming, perhaps one who can lay no claim to beiñg heard 
may still be permitted to ventfre to doubt the validity of the 
objection as given forth in such emphatic terms by Prof. Dyer, 
and to point out that most, if not all, of the scientific conclu- 
sions of importance, especially those accomplished during the 
present generation, have been arrived at mainly by means of the 
deductive method. 

2 These are the groups admitted by Prof. Heilprin, exclusive of the 
Pinnipeds. 
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The objgction started ig a serious one, for, if the deductive 
method is wrong at all, it is so absolutely, and must on no 
occasion be allowed a place in scientific reasoning, but—without 
any half-measure allowances—must be excluded altogether as a 
false and dangerous element of philosophy. If, on the other 
hand, we take exception, as I think we may do, to the ex- 
ponent’s openieg expression,—‘‘ having formulated a few 
fundamentabassumptions, to spin out from these explanations of 
what we see in the world aboutus... is merely a literary 
performance,”—as misleading in’its main idea, we may still hold 
the metha to be a perfectly sæeptific one. 

The evolutionist, who ha$ once ascertained by various careful ex- 
perimenté and,extensive researches that there is a direct natural 
sequence of events in omnnection with certain phenomena, may 
besallowed to adopt set principles as recognised laws of action, 
fully as mach as Euclid in the demonstration of problems from 
his formulated axioms. But perhaps Prof. Dyer’s argument 
rests in rgality upon his use of tle word ‘‘ assumptions,” and 
thus his objection is merely urged against the false method 
assumed in his prewjse, rather than ag@inst deductive biology as 
a method of procedure, as would have us believe. And so 
far, of course, every one Willereadily enough accept Prof. Dyer’s 
remark as it stands, 

But the c@nclusion that * the deguctive method is a bad way 
of solving morphological proòlems ” is opposed to all the evi- 
dence of Darwin himself, who constantly applied those well- 
tested principles which he had, discovered even by this very 
method, and upon the bases of such fundamental ¢ruths it was 
that he reared his wonderfyl system. Are not the studies of 
comparative erghryol®gy and osteology, of comparative histology 
andebiology, each founded entnely wpon the method of deductive 
anqlogye? 

As another sufficient witness, Mr, Wallace may be quoted as 
having adopted the same course with such remarkable results, 
and throughout his writings bears testimony to the value of 
deductive inference asa method of procedure, and I will de- 
duce a couple of sentences taken from his work on ‘‘ Island 
Life,” bearing directly upoy our point. 

t‘ On the theory of evolugion,” he saya ‘‘ nothing can be more 
certain than that gr®ups now broken up and detached were once 
continuous, and the fragmenfiry groups and isolated forms are 
but the relics of once widespread types which have been pre- 
served in a few localities where physical conditions were espe- 
cially favourable, or where organtc,competition was less severe. 
The true explanation of all such remote geographical affinities is 
that they date back to a time when the ancestral group of which 
they are the common descendants had a wider or a different dis- 
tribu‘ion,” &c., p. 296. And, in summary of the chapters on 
M dagascar, Mr. Wallace remarks: ‘‘ The method we have fol- 
lowed in these investigations is to accept the results of geological 
and paleontological science, and ®he ascertained fact as to the 
powers of dispersal of the various ani nal groups; to take full 
account of the laws of evolution as affecting di-tributlion, and of 
the various ocean depths as implying recent or remote union of 
islands with þeir adjacent continents; and the result is that 
wherever ®e possess a sufficient knowledge of various classes of 
evidence we find it possible to give a connected and inteligible 
explanation of all the most striking peculiarities of the organic 
world ” (‘‘ Island Life,” p. 419). We may then assuredly de- 
cide that the deductive system of logic,—the use without abuse 
of certain known factors,—instead of being in any way ‘‘ bad,” is 
(granting always that the general laws of Nature applied are 
sufficiently trustworthy) found to be even superior to the older 
and tardier processes of induction, to which the mere collectors 
of the facts dealt with have limited themselves, and has proved 
itself © be thees#/y means of elucidating many of those abstruse 
problems, the solution of which has been conducive of such 
immense gain to the scientific philosophy of our day. 

WILLIAM WHITE 








Science and Art 


As a rule it would be the extreme of absurdity for me to 
venture an adverse remark on the criticism of an art critic 
on paintings, yet there is one single exception regarding which 
I may perhaps be permitted tô say a word or two. 

Yn the very interesting critique on some pictures in the Royal 
Academy, written evidently by a ma-ter-hand, there is one 
picture—No. 764, ‘‘a snowstorm” (see NATURE, vol. xxviii 
p. 76), not only somewhat severely, but I think unjustly or 
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incorrectly, commented upon, because ‘‘ there is not a single 
snowflake to be seen in the first twenty yards.” 

I have witnessed and been in the midst of many snowstorms 
in America, and some in Scotland. In a large proportion of 
these not a snowflake was to be seen, the snow being in very 
minute particles, so fine as to penetrate all openings in the cloth- 
ing, however small. Snowstorms of this kind are the mast 
dismal, bitter, and chilling ofany. ə : l 

On looking at Mr. Farquharson’s picture, I was struck with 
its resemblance to a most unpleasant evening and night spent m 
the hills between the Coppermine River and Great Bear Lake, 
about 50 miles north of the Arctic circle. It being early winter, the 
weather was not very cold, but there was a combination of fog, 
fine snow (no snowflake.), and snowdrifts, which produced one 
of the most dismal and dreary scenes imaginable. 

4, Addison Gardens, May 29 JOHN RAE 
wpe 





Transit Instrufnent 


In your issue of the 17th ult. (vol. xxviii. p. 51) you notice 
a cheap form of transit instrument introduced by me, and you 
point out the defect that no means are provided for placing the 
cross wires truly vertical. In all the most recent instruments 
which have been made this difficulty has been met by am arrangg 
ment which answers so effectively that I think it may fnterest 
others beyond those who are likely to use the instrunent in 
que-tion. bed 





I employ the ordinary diaphragm with the usuaf four stretch- 
ing screws, and the .collimation is corrected in the usuil manner 
by these screws. Into this diaphragm I insert a tube with a ve 
fine screw, on the outside of which is fixed a plate carrying thee 
cross hairs; by screwing this tube in or out the focus may be 
perfectly adjusted for objects at an infinite distance, while a 
slight additonal movementeto the right or left enables one at the 
same time to adjust the cross hairs truly vertical. 

; LATIMER CLARK 





Sea-Shre Alluvion, Dungeness 


REVERTING to an article in : journal of Jufy 28, 1881, and 
a letter of mine in that for April 20, 1882, the following at the 
preseft time may be®of intePest :— e°’ 

As regards the local wastgig away in the bays east and wesi 
of Dungeness and the redistribution of the miterials at Light- 
house Point ;—on the west side the whole margin from Rye 
Bay to ‘‘Denge Marsh Gut,” a cistance of eight miles,’ ha. 
receded of late years; this is showy by the fact that the Denge 
Marsh authorities have recently erected a clay counter sea-wall 
at the back of the modern shingle ‘‘fulls” in front of the 
‘‘ Midrips” and ‘* Wicks” (small land-lecked pools of water) 
to check the overflow of the sea in south-west gales. This action 
is felt to the eastward in front of the ‘‘ H Imstone,’”’ the Lydd 
coastguard station, and up tò ‘* Denge Marsh Gut,” eastward cf 
which we have modern ‘fulls,”—the resultant in part of this 
waste, overlapping and adding to the south-east outline of the 
‘* Ness” or extreme projection of this natural mole of shingle, 
and thence travelling northward until rea@hing ‘‘ Great Stone 
End,” which forms the southern boundary of Romney ‘‘ Hoy”? 
or Bay, northward of which Dymchurch Wall, an artificial 
stone-faced sea-wall three to four miles in length, is sufficient 
evidence of the modern local wastea d neces ity for sea-defences 
to the rich grazing district of Romney Marsh. Still farther 
northward the sea-wall recently constiucted by the municipal 
authorities of Hythe is equally suggestive of this recession. 
Going no further back than Cole’s survey of 1617, we have a 
status quo ante very nearly, as tezards outline fromeRye Bay t> 
within two miles of the lighthouse, and this accompanied by a 
local some increase and movement around the lighthouse, 
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s involving towards the end of the last century the removal of the 
old and erection of the present tower, which, due to this in- 
crease, is now very much in the same relative position as its pre- 
decessor of 1792. This local accumulation runs northward to 
“‘ Romney Hoy.” but is accompanied beyond this again north- 
ward by a constant struggle to preserve the sea frontage right up 
te Hythe. `’ 

Take the Royal Military Canal, twenty miles long, as the base of 
a triangle running out ten miles seaward therefrom, with two in- 
clined sides of ten miles and fourtee ‘miles, or twenty-four miles of 
‘sea margin in all; ofthis we have on the west side eight miles 
of stationary or receding shore, thence two miles to the ‘‘ Ness,” 
and northward of it four miles, or six miles in all of local in- 
crease, and northward again ten miles of stationary or receding 
shore. 

Now under these „conditions who is to fix, and on what 
principle, $ landward boundary of what may be termed the 


“live beach,” and is it notgthis very material (not grass-grown or, 


covered as it ultimately becomes by vegetation) that lies most 
te nptingly for removal ? 


A very tentative advertisement has recently been displayed at’ 


the Charing Cross terminal station of the South-Eastern Rail- 
way offering sea-beach or shingle for sale, J. B. REDMAN 
e ô, Queen Anne’s Gate, Westminster, S.W., May 28 





`o Sheet Lightning _ 


SOME people never see lightning; I have met one lady who ° 


canrot, and have heard of other instances. The question sug- 
gests itself, consequengly, whether the duration of a flash of 
lightning is sufficient to produce a visible image on the retina 
or whether the image is only produced after successive reflections 
in the eye itself, which might 4e too few to produce such an 
image in theease of people with very dark eyes ; if the latter is 


¢ the case, this would go far towards accounting for the difficulty 


thewe ® in deciding as to the character of sheet lightning as far as 

anyeoptical gest is concerned, but would indicate the possibility 

of further ligh? being thrown on the §ubject by photography. 
Ripon, May 24 N. W. TAYLOR 


[WE zever heard of any one (except blind people, of course) 
who could not see lightning, nor have we any idea how the 
{colour of the iris (or reflection either) can have to do witht. 
© As to the duration and visibility of a flash, see NATURE, vol. 
xxii, pp, 340-41. As to ‘‘summer lightning,” the following 
statement from Prof. Tait’s lecture on Thunderstorms (NATURE, 
vol. xxii. p. 438) may be of interest $—‘‘I have said nothing of 
what is commonly called sammer lightning, which is probably, 
at least in a great many cases, merely the faint effect of a distant 
thunderstorm, but which has also been observed when the sky 
appeared tolerably clear, and when if was certain that no 
thunderstorm @f the ordinary gkind had occurred within a 
hundred miles. In such cases4t is probable that we see the 
lightning of g storm which is takingplace i the upper stgata of 
the-atmosphe:®, at such a height that the thunder is inaudible, 
partly on account of the distance, Partly on account of the fact 
that it takes its origin in air of small density.” We know that 
Prof. Tait speaks from having himself seen what he here de- 
scribes, which shows unquestionably that (07 some rare occasions) 
its source is really above oa heads, and not (as is the general 
vule) a thunderstorm of the ordinary kind several miles off. —Ep.] 





Curious Nest-building—‘ Scarecrows” 


THERE is an old house at Whetstone at which a robin lately 
built its nest in a singular position, The gate in the garden 
wall, opposite the door, is opened from inside by a servant, 
when the bell rings. To do this she goes to a -little hole in the 
wall close by the gate, and pushes along a small bell-pull handle 
in the line of the wall (the motion very slight). In the space 
behind this handle, and evidently scanty for the purpose, a robin 
built its nest, and it is now filled with little birds, which stretch 
out their yellow gaping beaks when one pushes the handle. The 
case is the more curious in that the master of the house, fearing 
inconvenience on both sides, had the nest twice removed when 
in course of building ; but the robin persisted, and was ulti- 
mately allowed. A little way along from this gate is an old 
disused puap, the front of which opens on hinges. Round the 
vertical rod of this pump a tomtit has laboriously built up a pile 
of twigs and various scraps, quite filling the body of the pump 


f 


for about a foot in depth ; and on the top is the nest proper, 
With six or seven eggs. The handle is never moved by any one. 
The bird apparently enters at the hinge. 

While on this topic I would ask, Has any systematic study 
been given to the question of scares for birds? I recently sowed - 
some grass and clover seed on a lawn, and, toscare the sparrows, 
Stuck up some bits of wood, with Square Peces of paper, 
attached with string to flutter in the wind ; but fr&m the occa- 
sional position of sparrows on the lawn, I suspect the radius of 
action of these scares was decidedly limited. Are birds most 
scared by still effigies of persons, %r by sight of movefffents apart 
from such imitation, or again ey sounds, as in a scare I saw 


lately, where pieces of giass were hung so as to chink gether ? 
Finchley, May 29 ` . M. 





Ground Ivy | 


I SHOULD like to know if e peculiarity I often see in the posi- 
tion of the stigmas in the pistillate form of this flower is generally 
observed. Instead of tke stigmas Openingggip and down from 
the style as usual in Labiates, they often diverze to right and 
left across the flower, and the styke® also often curves forward, 
SQ as greatly to facilitate cross-fertilisation as it seems to: me, 
If I am right this slight change m@y be of inter@t as a step 
towards diceciousness. I found this peculiarity: in 291 out of 
531 flowers with abortive stamens which I Invoked at; the 
stigmas opened in the usual way in 8s, while in 14I one stigma 
was vertical and one horizontal; 14 cases were doubtful. In 
some unopened buds, the stigmas already diverged horizontally, 
For comparison I looked at 418 perfect flofvers, and here, while 
the stigmas of 360 opened asgusual, only 15 spread horizontally ; 
34 had one stigma vertical and one horizontal, and 9 ca8es were 


doubtful. 5. S, Dowson 
Geldeston, May 22 





Meteor os 


I HAVE just seen a very splendid meteor (at 10.40 p.m.). I 
watched it during about thirty seconds, in which time it traversed the 
heavens from about the point south-east neaely to that of north- 
west, where it burst. Its pathe was nearly parallel to the 
horizon, probably approaching it at an angle of about 5 degrees. 
When first seen it appeared nearly yellow as to colour, with a 
very fine tail, but just before is broke up the colour changed to 
white, and the fragments reminded me very much of some 
‘‘ magnesium stars” fired from a rocket. No dwmubt you will 
have a quantity of commiMications concerning this meteor, I 
wondered whether any one else had noticed this a pearance. 

Filston Hall, Shoreham, Kent, June 3 A. HALL 





Wasps (L. C. ).— Thanks? but there is nothing new in your 
observations. 


MIMICRY (DR. KesTEvEN).—The occurrence is pegfectly well 
known. It is probably Urapteryx Sambucana. You have mis- 
taken the anterior for the posterior extremity. » 





RECENT ORNITHOLOGICAL WORKS} 


TO those who imagine that British ornithology is 

worked out, and that there is notbing left to do in 
this well-worn field, we commend the study of the present 
book, as presenting us with a delightfully fresh view ot 
an old and familiar subject. The author is already well 
known to the public from his admirable books: of Smberian 
travel, but it is only his private friends who have been 
aware of the devotion to this favourite branch of science 
which has characterised Mr. Seebohm for many long 
years, when most people imagined him to be absorbed in 
business in the north of England. Brief excursions to 
points of interest on our own coasts, snatched in intervals 
of scanty leisure, succeeded in after years by more im- 
portant expeditions to Greece and Asia Minor, the River 
Petchora, the Yenisei, &c., have given him an acquaint- 
ance with field-ornithology which is surpassed by few of 
his contemporaries, while the fact that the dry details of 
literary research have no terrors for him is proved by the 


t “A History of British Birds, with Coloured Illustrations of their Eggs. ° 
By Henry Seebohm. Published by the Author, 1883. 
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masterly way in whichehe executed the fifth volume of 
the British Museum “ Catalogue of Biss.” 

The present volume, however, will appeal to a class of 
readers very different from those who study the high and 
dry literature above-named, and even those accustomed 
to the well-wytten pages of Prof. Newton’s edition of 
“Yarrell’s British Birds,” will find delight and instruction 
in the volume now issued by Mr. Seebohm. 

The first part contains gn dccount of the Birds of prey, 
and the @hrushes, and considerable novelty is introduced 
in the style of nomencl&ture of these two groups. First 
of all wenotice that Mr. Seebohm gives up the idea of 
Orders in the class *4ves. Although commencing with 
the Birds of prey, the time-honoured opening “ Order 
Accipitres” is absent, and we are introduced to the 
family Falconidæe instead, and e consider that it is in 
the clasSification adopted and in certain points of the 
nomenclature that the weak spot ies in this otherwise 
admirable work. 

Mr. Seebohm is the &§nd of man who would speak 
disrespectfully of the Equator! With unremitting energy 
he charges $ull tilt again8t whatghe considers the abuses 
of scientific nomenclature in the present day, and not 
content with heartily belabouring those who differ from 
him, he returns to the assault on every possible op- 
portunity, “fights all his battles o’er again, and thrice 
he slays the slain.’ Heĉis quite furious with the rules 
propounded Hythe Committee of the British Association, 
and rebukes the authors, prompfers, and followers of these 
rulés with unabated vigour, but with perfect sincerity, as 
is exemplified by the following sentence in his “ Notice to 
Subscribers,” where he writes :— If I have criticised the 
work of any of my fellow ornithologists too severely, I 
ask their pardon, ‘and hope that they will pay me back in 
my own coin by cdrreging my blunders with an un- 
sparing hand. The object of all tfue scientific work is 
the elimination oferror and the attainment of truth.” 

We can promise Mr. Seebohm that, as one of the 
authors most severely attacked in his volume, we shall 
accept the above challenge, and shall not hesitate to pay 
him back in his own coin wherfoccasion arises, trusting 
to the strength of the late Marquis of Tweeddale’s dictum, 
that it is “by the flails of dispfftation that the truth is 
threshed out.” And yet this is not an easy book to 
criticise. There is so much that is elegant in the treat- 
ment of the subject, and the work is so evidently done cox 
amore, that in reading it througlf one is apt to lose sight of 
the irritating attacks on one’s own writings in the admira- 
tion which the general style of the book compels ; never- 
theless there are several points on which it is impossible 
to agree witl®the author. 

To drop the idea of Accipitres as an Order, and treat the 
Birds of prey as a simple family, suggests that the author 
has only a limited acquaintance with this group in its 
entirety, and this is a failing which appears throughout Mr. 
Seebohmn’s work, yiz. that he is apt to judge of the classifica- 
tion of birds from a knowledge of Palzarctic forms alone, 
without any consideration of the mass of birds which are 
extra-Paleearctic in their habitat. This remark would be 
perhaps unnecessary did not the author aim at such a 
high standar. Thus his families are provided with 
“ Keys to the genera,” which, as Mr. Seebohm, is nothing 
if not seeking after natural affinities, may be supposed to 
give the author’s matured opinion on the relations of the 
genera. Wecan only wonder, therefore, at the importance 
attached to the characters which ally Falco with Vultur 
(in the same primary section of the Pa/conide), and place 
the Ospreys as intermediate between the Falcons and the 
Swaltow-tailed Kite. The Falcons and the Honey-kites 
are united by such forms æ the Neotropical Harpagus, 
the Indo-African genus Baza, and other forms, but what 
Pandion has to do with any of them we fail to see 
entirely, and so far we have not seen any reason to 
modify our opinion expressed in 1874, that the Ospreys 

e 
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are co-ordindte with the Falcons and the Owls, and 
form an intermediate group between these two. We 
should have thought, too, that at least as good characters 
could have been found to separate Veophron from Vultur, 
as some of those employed by Mr. Seebohm for distin- 
guishing other genera of his family Falconide, i 

In the much-vexed questio of the Jer-Falcons Mr. 
Seebohm brings in his favourite theory of interbreeding, 
and accounts for the vatiatioa in plumage between the 
different races on this score with much Ingenuity and 
some show of success, but we must totally dissent from 
his view of the Iceland Falcon being an intermediate 
form (F. gyrfalco-candicans). To our mind it is quite as 
good a race as the true Jer-Falcon of Scandinavia, and 
has a perfectly distinct habitat. In @reenla he case 
may be different, and it is by no means improbable that 
the resident Jer-Falcon of Southern Greenland, Miere- 
falco hoelboetli, Nob., sometimes crosses with the Arctic 
white Jer-Falcon (H. candicans), and that the result !s 
seen in those specimens which are so numerous in collec- 
tions, and whose exact specific position it is difficult to 
define; nevertheless fully adult birds, both of &. candis 
cans and H. hoelboelli, are very easily recognised, but 
Mr. Seebohm’s theory of hybridisation carries a strong 
probability. a 

In the article on the Peregrine Falcon the author sounds 
the first note of the trumpet which is to carry the charge 
into the enemy’s lines and work hawoc and desttuction 
among the followers of the British Association rules of 
nomenclature. Mr. Seebohm asserts (and he is probably 
right) that the Falco gentils of Linnæus, founded on 
Albin’s Falcon Gentle, is absolutely the oldest-known 
name for the Peregrine, if the above rules are ¢o, be 
carried out to the bitter end. In the year 176%, a posthu- 
mous work by Gerini, who cuts a great figure throughout 
Mr. Seebohm’s book, @ontained the name Falce pëe- 
grinus for the species, and as this is also thebest known 
one, it i$ adopted by Mr. Seebohm as being that “auctorum 
plurimorum:” By the simple process of using that namic 
which has been employed by the majority of standarde 
ornithological writers, the author settles all vexed ques- 
tions as to priority, and does away with the difficulties of 
nomenclature arising frofn the discovery of a prior name 
in some long-forgotten “musty tome’’ by some diligent 
bibliographer. In the present case Gerini’s book cannot 
be invested with the authority which Mr. Seebohm claims 
for it, because, as Prof. Newton has lately shown, the 
work was the result of the aoe of three collaborateurs 
who published it in 1767, Gerini himself having died in 
1751.° The work fs genérally quoted by ag@hors as the 
“Storia degli Uccelli” e 

We must candidly confess that Mr. Seebohm’s plan of 
selecting the best known names for a species of bird dias 
much to recommend it, and in the present volume the 
result is in general satisfactoryas it restores to many of 
the common European species the names by which thev 
are most familiar to the general public. At the same 
time this rule of adopting the nomenclature essclorum 
plurimorum requires great care in its application, and it 
will probably be found to work better in the case of Euro- 
pean birds than in the less-studied species of other 
countries. The whole subject is deserving of earnest 
thought, but for our own part we cannot entirely free 
ourselves from the idea that a certain afiount of injustice 
will be done to the labours of many of the early writers, 
in ornithology whose names have been overlooked by 
their successors, but who scarcely deserve to be passed 
over entirely, as their work might be up to the standard 
of knowledge of the times in which they lived We can- 
not help seeing throughout Mr. Seebohm’s volume that 
justice to the labours of the forerunners in ornithologicai 
science is zof tempered with mercy to thoseewho have 
endeavoured in all sincerity to fix the earliest recognisable 
names to the species of European birds. We mugt regret 


Ì t. 


128 





that we have not space to give extracts from the many 
charming accounts of the habits of our English birds of 
prey, which have certainly not been surpassed by any 
modern writer. We have already alluded to the anomalous 
position given to the Ospreyin Mr. Seebohm’s classification, 
and we notice that in the characters which he assigns to the 
genus (p. 54) he does not efer fo the skeleton, which is so 
essentially Owl-like in structure., The author calls atten- 
tion to a very serious slip made by ourselves in the 
‘í Catalogue of Birds” with regard to the Rough-legged 
Buzzard (Archibuteo lagopus). We were certainly in error 
in placing this bird with the genus Buteo, and indeed the 
woodcut of the reticulated tarsus convicts us on the face 
of it; but we strongly doubt the correctness. of Mr. See- 
bohm’s ewke#zation “of the species to the genus Aguila, 
and we hardly think that Dr. Gadow’s evidence as to the 
resemblance of certain points in the anatomy of the 
genera Aguila and Archibuteo.was intended to suggest 
that they were closely enough allied to be considered 
inseparable. On p. 134 we are told that “ornithologists 
seem to have a fatality for making petty blunders.” This 
probably accounts for Mr. Seebohm’s admitting (p. 130) 
a woodcut of the nest of the Hen Harrier with the bird 
appegring in the background about the size of a Song 
Thrush. Perhaps Mr. Whymper, the artist who has 
drawn this otherwise pretty sketch, will, like Mr. Hanhart, 
who has done the plates of the eggs, “get better as he 
improves.” (Vide tRe “ Notice to Subscribers.”) 

Passing on to the family S¢rzezde@ or Owls, we find 
with regret that Mr. Seeboam has once more ruthlessly 
destroyed the simplicity of nomenclature in the European 
species, and this on the authority of the “Storia degli 
Uceetli,”’ whose fourfold authorship would surely be more 
than sufficeent to place the book out of court, The genus 
Aluco is once more invoked forgthe Barn Owl, S¢rzx is 
restored toghe Tawny Owl as well as to the Long-eared 
Owl, Short-eared Owl, and Tengmalm’s Owl, and the 
Snowy Owl and the Hawk Owl are placed in, one genus, 
f Surnia. This classification of the Owls is by far the 
* most disappointing portion of Mr. Seebohm’s book, and 
ornithologists will be inclined to view with suspicion the 
ideas of an author who, in endeavouring tq upset the 
rules of the British Association, requires them to pin 
their faith to a system which would lead to such a result 
as is here offered to us. Gerini’s ‘‘ Ornithologia Methodice 
Digesta ” may have gone down a husdred and forty years 
ago, but in the present da 
rudis indigestague moles?’ evhich the stomachs of the 
present generation of ornitholggists will not be found 
strong enotsh to assimilate. A little woodcut is appro- 
priately inserted as a tailpiece dh p. 182, which represents 
the author coming to grief on a downhill path ! 

fn the account of the Passeride, or Singing Birds, 
another suggestive tailpiece at once meets our eye at 
p. 199: it represents a%peaceful scene on a river, and is 
probably placed there as emblematical of the joy of the 
author at finding himself once more in smooth waters. 
The rest of the volume is occupied with an account of the 
Thrushes and Warblers, Chats, Redstarts, and Fly- 
catchers, with which birds Mr. Seebohm possesses an 
acquaintance beyond that of any of his contemporaries ; 
and no one who reads his book will find fault with this 
portion of the "A which appears to us to be in every 
way excellent. e unhesitatingly express our opinion 
that since the time of Macgillivray no such original book 
as Mr. Seebohm’s has been published on British ornitho- 
logy, and, in spite of a few less satisfactory illustrations, 
we think that the figures of the eggs are by far the best 
that have yet been given. We have ourselves too often 
run counter to the rules of the British Association Com- 
mittee to allow of a suspicion of our complete sympathy 
with thes® rules, and Mr. Seebohm has done much to 


prove their unworkable character in many instances, but 


at the eame time his strong expressions wijh regard to 
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some of their most conscientious supporters s@em to us 
likely to lessen th@respect with which many of his incon- 
trovertible strictures would otherwise have been received. 

Another most useful ornithological work has also just 
made its appearance in Mr. Eugene Oates’s “ Handbook 
to the Birds of British Burmah.’’} Although less am- 
bitious in its scope than Mr. Seebohm’s work above 
noticed, it is nevertheless a very complete résumé of the 
ornithology of the country of which it treats, and it forms 
one of those useful volumes @vhich appear from™time to 
time from the pens of bardworking ornithologists, which 
bring into one focus the results of many scatteré@l essays 
in various journals. It must not be supposed, however, 
that Mr. Oates’s work has been confined to the incorpora- 
tion of the labours of his predecessors, for although he 
has gathered together infg one compass the results of the 
travels of Mr. Davison and Capt. Bingham in Tenas- 
serim, and of Capt. Wardlaw Ramsay gn Karennee, the 
book is also enriched with an agcount of his own personal 
experiences during a fourteen eyears’ residence in Pegu. 
One great characteristic of this book is its conciseness. 
In the present volume ofe430 pages, four hun@red species 
are disposed of, and yet the principal references are 
given, as well as descriptions of all the species. In fact, 
the book quite comes up tS our idea of what a model 
‘“handbook” should be, and there is no doubt that it will 
be simply invaluable to the collector en British Burmah, 
within whose reach it gs placed by thé exceediagly 
modest price at which it4s published. All workers, in 
the field of Indian and Indo-Malayan ornithology will not 
be able to do without this most useful volume. 


R. BOWDLER SHARPE 








THE AURORA BOREALIS” 
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HE “ Utstromnings” Apparatus.—On the top of a 
mountain, or in a spot situated so high that it 
commands the surrounding country within a radius of 
some 5 kilometres, the apparatus, which I have termed 
an “utstromnings’’ apparatus, should be erected. This 
instrument consists of a copper wire, at least 2 mm. in 
diameter, laid out on insulators fixed on poles 2 metres 
in height, along which points or nibs of copper or brass 
are attached at every half metre in such a way that they 
always point upwards, The wire is, I believe, arranged 
with most advantage as shown in the subjoined Fig. 
1. If the wire begins at o, and the distance 00’ is = 
18 metres, the total surface area of the apparatus will be 
= 324 square metres. The letter 7 indicate® ingulator. 

The length of the wire is, therefore, 194 metres, and 
the number of insulators, if one insulator is attached in 
the centre of each outer coil, == 27. 

The insulators should be of a peculiar construction, so 
that they would, under all conditions, qe when covered 
by hoar frost, be perfectly efficient. The kind shown in 
Fig. 2, based on the principle of M. Mascart’s insu- 
lator, appears to me to be the most serviceable. 

This diagram shows the vertical section of the ingulator 
attached to the pole. @é is a glass tub@ 7 mm. thick, 
5 cm. in diameter, and 20 cm. in height. This tube is 
soldered: to the bottom of the jar cde/, the outer diameter 
of which is 11 cm., and height 13°5 cm., and is, at the 
side, 10 cm. from the bottom, provided with an opening 
o (2 cm. in diameter), which can be closed with a cork. 
Above the tube, 4, the bell, 27272 is affixed, which 1s pro- 
vided with arms for the coiling of the wire. In the 
cork, o,a U-shaped glass retort, with short arms pdinted 
downwards, is inserted, an@ if the retort fede is filled 


I c A Handbook to the Birds of British Burmah, including those found in 
the adjoining State of Karennee,’’ by Eugene W. Oates, Executive 
Engineer, Public Works Department of India (British Burmah). London: 
R. H. Porter, 6, Tenderden Street, W., and Dulan and Co., 1883. 

2 Continued from p. 109. f 
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with sulphuric acid, the outer surface of the glass tube, 
ab, will be kept dry, and almost completely insulated. 
The distance between the jar and the bell should be as 
great as possible, in order that the hoar-frost may not 
form a bridge across the intervening space. 
From {his apparatus a telegraph wire is led on poles 
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provided with insulators to a convenient chamber of 
observation. Th conducting wire may, when the above- 
described kind of insulators is used, be an ordinary iron 
wire 2 mm. in diamete® The polgs should be at most 
40 metres aparte j 

The galvanometer sheuld be constructed with a great 
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FIG, 2. 


number (about 10,000) colts, and be provided with a pair 
of astatic needles, near which the mirror is affixed. In 
order to avoid too great oscillations, the needles should be 
hung side by side on fine threads of cocoon silk, the 
distance between the ends of the threads may be regu- 
lated according to circumstances. Thee readings should 
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be made with a telescope and scale. It is besides clear 
that the conductive resistance of the galvanometer 
should be exactly measured, and that the readings of the 
instrument should be verified, eas, for instance, with an 
inductor whose action on the galvanometer has been 
ascertained in absolutesmeasure. For this purpose an 
ordinary Daniell’s element may serve, and may in fac: 
be the best, as a similar element should also be used for 
the actual measurements. If an iron wire is used it 
must of course be replaced with one of copper near the 
chamber of observation. The earth conductor of the 
current is a zinc disk about 4 square decimetres in are 1, 
The theory of the apparatus is this :—The entire quantity 
of electricity which is suffused in £ certaingpart of the 
atmosphere which is situated above a certain horizontal 
plane, as that formed by the points in the “ iitstrémnings ” 
apparatus, produces in each one of these points an electro- 
motive force. And if the potential of these quantities of 
electricity on all the points be denominated as Mz, ande 
the potential of the aggregate electricity on the zine disk 
as Vz, the electromotive force E will be— ° ° 


e 
E = Var > Vz, 
and the strength of the current z 
Vie 
Dak Va — Vs, 
R 
. . e 
where Æ denotes the whole conductive resistance, and 
& a constant dependent on the construction of the gal- 
vanometer, &c. e 
Generally, Vz is assumed = o; but thisis,én the present 
case, not correct ; we therefore put— : s 


E ® 
a 
z= À R' .? 
o] oo ug i e e 

If a constant element is introduced into the current, we 
have, if the electromotive force is denominated ¢, and the 
internal resistance of the element is not taken into account 
6 

i= he, ° 

when 2; means the intensity of the current which is created 
by the g@lvanic elemertt. š 

If the positive pole is turned first against the “ utström- 
nings ” apparatus, we obtain— 


e z— ay = Ô, 
and if the negative pole is@urned against ft— 
it ty = 3, 


e e ® 
z.e. ìf ò and 6’ means thg deflexion of the galvanometer in 


each case. 


a 


We obtain therefore in ¢ a measure of a and ein 7, 


R 


a measure of A If the defl&ions are alway» reduced 


to the same value for £ 


R 
constant, we obtain measures capable of being compared 
with # or Va — Vz, 

In the deflexions observed when a constant galvanic 
element is introduced into the circuit, one obtains, when 
the element is turned in the first instagce with the positive 
pole against the “‘utstrémnings’’ apparatus, and in the 
second against the earth-plate, a relative measure of the 
potential due to induction in the air on the particular 
occasion. From this it will appear that the observations 
should always be effected in the following manner :—- 

I, With the constant element in the current — 

(2) With the positive pole against the apparatus. 
(4) With the positive pole against the disk in the 
earth. ° : 

2. Without the element in the current— . 

(a) First deflexion. 
(6) Constant deflexion. 


a e 


which is easily done as ¢ 1s 


130: 
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3. With the constant element in the current— 

(a) With the positive pole against the apparatus. 
(6) With the positive pole against the disk in the 
earth. ° 

The deflexions obtained will give the particulars re- 
quired for an easy calculation ef the strength of the 
current from the.atmosphere to the earth. 

I am fully aware that several details of this method 

may be open to discussion, but I do not deem others than 
the following of any great importarice, viz. that as the 
intensity of the current is greatly dependent on the con- 
dition of the points, a gradual oxidation of the same will 
have the effect of causing an alteration in the current. 
This altercéiggp also takes place in the strength of the 
current from the constant, element, so that even the de- 
flexions caused by the same will always be a measure of 
the aggregate potential due to induction, both through 
the points and in the air. 
e Asitis not always possible to calculate the extent of 
the deflexions, an instrument permitting part of the cur- 
reit to he shunted should be employed. When the appa- 
ratus is erected care should be taken that the height 
between the disk in the earth and the apparatus is at 
least 180 metres; but experiments with disks at various 
elevations are of course of great interest. 

From the account I have thus given of my experiments 
at Sodankyla, I think that all the subsidiary points which 
should be taken into account, as well as those questions 
which still await solution in gonnection with the aurora 
borealis, will be readily comprehended. It would, how- 
ever, beeof great advantage when making similar experi- 
ments te have two sets of apparatus; while thus measure- 
ment? are being made with one, the variations in the 
current could %e traced with the other, and thus the 
particulars fees for a reducfion to a fixed mean 
standard would be obtained. 

SELIM LEMSTROM y 


ra Professor of the Helsingfors University e 


e 
ge 


“HISTORICAL NOTES JN PHYSICS 
> I.— The Discovery of the Electric Light 


i looking through an old volume of the Journal de 

Paris, L came across the following entry, for the 
date 22 Ventdge, An X. (March 12, 1802), which clearly 
relates to an exhibition of the Sectric arc light :— 

“ Le citoyen Robertson, auteug de la fantasmagorie, 

: e e d 
fait dans ce Moment, des expériences intéressantes, et 
qui doivent sans doute avancer n®s connoissances sur le 
galvanisme. Il vient de monter des piles métalliques, au 
noml&e de 2500 plaques de zinc, et autant en cuivre 
rosette. Nous parlerens incessament de ses résultats, 
aussi que d'une expérienc@nouvelle qu'il a faite hier avec 
deux charbons ardens. Le premier étant placé 4 la base 
d'une colonne de 120 élémens de zinc et argent, et le 
second communiquant avec le sommet de la pile, ils ont 
donné, au moment de leur réunion, une étincelle brillante, 
d'une extrême blancheur, qui a été aperçue par toute la 
société. Le citoyen Robertson répétera cette expérience 
le 25.” 

The individual who thus came before the public was 
named Etienne Gaspard Robertson, a name suggestive of 
Scotch descent. He was better known for his ‘‘ Phantas- 
magoria,” exhibited a few years later in London. Of this 
invention a notice appears earlier in the volume from 
which the above passage is taken; and in an earlier 
volume of the Fournal de Paris inthe month “ Fructidor, 
An viii., there occurs a mention of some of his experi- 
ments on the couronne de tasses of Volta. 

It is worthy of casual notice that in the number where 
Robertson’s “ Phantasmagoria” is advertised, the very next 
advertisement on the page is one of an exhibitjon to be 
given by Citoyen Martin at the Hétel de Fermes, where- 

° P 


` 


‘common galvanic influence. 


in as part of a “‘spe@tacle extraordinaire et amusant de 
physique,” &c., was to be shown ‘‘Vexpérience du t€lé- 
graphie plus rapide que la lumière, dun effet extraor- 
dinaire et amusant.” 

The usual date given for the invention of ‘the electric 
light by Sir Humphry Davy is 1809; but ? was aware 
that earlier notices existed both in Cuthbertson’? “ Elec- 
tricity ” (1807) and other works. (I was also under the 
impression that some earlier, yeference to the gaatter 
existed in Davy’s own works, ` Theefinding of this notice 
in the fournal de Paris induced me to consult the early 
volumes of the Philosophical Magazme and of Nichol- . 
son's Journal. . » 

In the Philosophical Magazine, vol. ix. p. 219; under 
the date February 1, 1801, the following passage occurs 
in a paper by H. Moyes of®Edinburh, in which experi- 
ments witha voltaic pilegor.column are described :— ` 

“When the above column was at tfe height of its 
strength its sparks were seen in tif light of the day, even 
when taken with a piece of charcoal held in the hand.” 

In the Yournal of the Reyal In8titution, volei. (1802); 
Davy describes (p. 106) some experiments on the spark 
yielded by the pile, and states: ‘‘ When, instead of the 
metals, pieces of well-burned charcoal were employed, 
the spark was still larger and of a vivid whiteness.” On 
p. 214 he describes and depicts ar “ apparatus for taking 
the galvano-electrical spark in fluids and aésiform sub- 
stances.” This apparatus Cbgsisted of a glass tube opén 
at the top and having a tubulure at the side through 
which a wire tipped with charcoal was introduced, 
another wire, also tipped with charcoal, being cemented 
in a vertical position through the botton. 

But earlier than any of these is a lêtter printed at 
p. 150 of Nicholson's Journal for, October, 1800. This 
letter is entitled ‘‘ Additional Experiments in Galvanic 
Electricity, in a Letter to Mr. Nicholson’ It is dated 
‘Dowry Square, Hotwells, Sept@mber 22, 1800,” and is- 
signed by Humphry Davy, who at that time was assistant 
to Dr. Beddoes at the old Philosophical Institution in 
Bristol. The letter begins*thus :— 

‘“ SIR, —The earlier experimenters on animal electricity 
noticed the power of well-®urned charcoal to conduct the 
I have found that this sub- 
stance possesses the same properties as metallic bodies 
in producing the shock and spark,’ when made a medium 
of communication between @he ends of the galvanic pile 
of Signor Volta.” 

In none of these extracts, however, is anything said of 
the properties of the arc as a continuous luminous spark. 
These were made known in Davy’s laterwesearches. 
Yet the electric light attracted attention as we see before 
the special property of continuity was observed. 


ll.— The Invention of the Telephone 


In the Journal of the Physical Society of Frank fort-on- 
the-Main for 1860-61 (p. 57) may be fouxd a memoir on 
telephony by the galvanic current, in which its writer 
says: “I have now succeeded in constructing an appara- 
tus by means of which I am in a position to reproduce 
the tones of divers instruments, and even to a cestain 
degree the. human voice.” The inventor further says: 
“ Since the length of the conducting wire may be extended 
for this purpose just as far as in direct telegraphy, I give 
to my instrument the name ‘ telephone? ” Towards the 
end of the memoir it is stated that until now it had not 
been possible to reproduce the tones of human speech 
with a distinctness sufficient to satisfy everybody: “ The 
consonants are for the most part tolerably distinctly 
reproduced, but the vowels not yet to an equal degree.” 
The author of the memoir in which these remarkable 
statements occur was Philipp Reis. The paper from 
which the preceding quotations have been taken contains 
many other points of interest, and in particular a com- 


2 Here Davy adds a-footnote: ‘‘ The spark is most vivid when the char- 
coal is hot.” : : 


a 
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parison of the action ®of the transmitting part of the 
instrwment with that of the human ear®upon which it was 
founded. The author says: “ How could a single instru- 
ment reproduce at once the total action of ail the organs 
operated in human speech? This was ever the cardinal 


question. At éast I came by accident to put this question 
another w@y. How does our ear perceive the total (or 





resultant) vibratioms of all the simultaneously operant 
organs of speech?” He then goes on to describe the 
action of the auditory ogsicles when made the recipients 
of sound-waves, and poimts out how they execute move- 
ments and exert forces upon one another in proportion to 
the condensations occurring in the sound-conducting 
medium and to the amplitudes of vibration of the tym- 





Fic. 3. 


Fic. 4. 


panum. Having stated this law of proportion between 
the cause and its effect, he goes on to speak of the graphic 
method of representing varying forces, such as those of 
sound-waves, by curves; and emphatically lays down 
that the ear is absolutely incapable of perceiving anything 
more than can be expressed by such a curve. After giving 
samples of undulatory curves corresponding to musical 
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tones and`to discordant sounds he makes the following 


| significant remark : “So soon therefore as it is possible, 


at any place and in any manner, to set up vibrations 
whose curves are like those of any given tone or com- 
bination of tones, we shall then receive the same impres- 
sion which the tone or combination of tones would have 
produced upon us. Takitg my stand upon the preceding 
principles, I have succeeded in constructing an appar- 
atus,” &c. He concludes his paper by saying that the 


/ newly invented phonautograph of Duhamel may perhaps 


afford evidence as to the correctness of the views which 
he has asserted respecting the correspondence between 
sounds and their curves. 

The actual apparatus figured in this memoir and ex- 
hibited to the Frankfort Society in Ottober, wm, is now 
in my possession ; and I have also temporarily intrustec 
to me a still earlier experimental telephone made by 
Philipp Reis in the form of a model of the human ear.’ 
This interesting instrument is depicted in its actual cor- 
dition and size in Figs. I, 2, and 3, and in section in 
Fig. 4. It is carved in oak-wood. Cf the tympante 
membrane only small fragments now exist. Agtunst the 
centre of the tympanum rested the lower end of a littie 
curved lever of platinum wire, which represented dhe 
“‘hammer’’-bone of the human ear. This curved lever 
was attached to the membrane by a minute drop of 
sealing-wax, so that it moved in correspondence with 

eo 





ever movement of the t¥mpanum. It waggpivoted near 
its centre by being soldeged to a short cross-wire serving 
as an axis. The upper end of the curved lever re-ied in 
loose contact against the upper end of a vertical sprjng, 
about 1 inch long, bearing at its summit a slender and 
resilient strip of platinum foil. ẹn adjusting screw served 
to regulate the degree of contact between the vertical 
spring and the curved lever. Conducting wires, by means 
of which the current of electricity entered and left the 
apparatus were affixed to screws in connection respec- 
tively with the support of the pivoted lever and with the 
vertical spring. 

If now any words or sounds of any kind were uttered in 
front of the ear, the membrane was thereby ~et into 
vibrations, as in the human ear. Thefitile curved lever 
took up these motions precisely as the “hammcr”-bone 
of the human ear does; and, like the € hammer “-bone, 
transferred them to that with which it was in contact 
The result was that the contact between the upper end of 
the lever and the spring was caused to vary. Wih every 
rarefaction of the air the membrane moved forvard, anc 
tne upper end of the little lever moved backvard and 
pressed more firmly than «before against tbe spring, 

* The property of M. Léon Garnier. Director of Garnier’. Institute at 


Fredrichsd orf, near Homburg, where Philipp Reiss was form: rly ‘Teacher 
of Natural Sciences. 
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mäking better contact, and allowing a stronger current 
to flow. At every condensation of the air the membrane 
moved backward, and the upper end of the lever moved 
forward, so as to`press less strongly than before against 


the spring, thereby making a less complete contact’than` 


before, and by thus partially’ interrupting the passage of 
the current, caused the cwrren® to flow less freely. The 
sound-waves which entered the air would in this fashion 
throw the electric current, which flowed through the point 
of variable contact, into undulations in strength. Reis 
himself termed the contact-part of his telephone an 
interruptor. That it was not intended to operate as an 
abrupt make-and-break arrangement, as some persons 
have erroneously fancied, is evident ; firstly, because the 
inventoragsgroduce@ delicate springs to give a following- 
contact, and so prevent abrupt breaks from occurring; 
secondly, because abrupt breaks would have violated the 
fundamental principle to which he refers in the sentence 
immediately preceding his description of the instrument 
shown to the Frankfort Society, namely that of creating 
tones whose curves were like the undulatory curves im- 
parted at the transmitting end of the instrument ; thirdly, 
because (in another article) he described his instrument 
as pening and closing the circuit in proportion to the 
sound-wave, which obviously an abrupt “ break-and- 
make” apparatus without a spring-contact could not 
possibly do. The mechanism which Reis thus invented 
—and Which is subs€antially alike in all his instruments 
—might be appropriately described as the combination 
of a tympahum with an glectric current-regulator, the 
essential principle of the electric current-regulator being 
the employment of a loose or imperfect contact between 
thastwo parts of the conducting system, those parts being 


so errangegl that the vibrations of the tympanum would: 


alter the degree of contact, ang thereby vary the resist- 

‘ante Teg at the point of contact to the passage of the 

current, and so regulate the strength of the current that it 

should magnetise and demagnetise the coreof a distant 
“electromagnet in a manner corresponding to the undula- 
eè tions of the tympanum of the transmitter. 

The particular form of the instrument shown at Frank- 
fort in 1861, and described in the Yournal, ig somewhat 
different from the “ear.” The figure (5) and description 
are taken from the fournal. 

“In a cube of wood, rsfuuw 2, there is a conical 
hole, æ, closed at one side by the membrane, 4 (made of 
the lesser intgstine of the pig), upon the middle of which 
a little strip of platinum is eae as a conductor of 
the current. This is united with the binding-screw, #. 
From the Mieding-screw, 7, there passes likewise % thin 
strip of metal over the middle of the membrane, and 
terminates here in a little platinum wire, which stands at 
right angles to the length and breadth of the strip. From 
the binding-screw, #, a conducting-wire leads through the 
battery to a distant statén.” 

In the original instrument there is also an adjusting- 
screw to regulate the contact, though this is not shown in 
the drawing. 

The receiver used toerreproduce the sounds transmitted 
by these telephones is also described in the memoir of 
Reis. It consisted of a steel needle surrounded by a coil 
of wire. This was at first set up for the purpose of 
increasing the sounds by resonance, upon the top of a 
violin ; later it Was mounted upon a pinewood box, to 
which still later a lid of thin pine was added against which 
the listener could press his ear. The sounds emitted by 
such a wire during magnetisation and demagnetisation 
were well known before, but to Reis is due the discovery 
that other tones than the natural vibration-tone of the 
wire could be electrically imposed upon it by the varying 
magnetising force of the current in the surrounding coil. 
Reis explained the reproduction of the transmitted 
sounds by supposing a magnetic attraction between the 
atoms pf the steel wire to work synchronously with the 
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fluctuations of the current. He #ater devised à different 
receiver in which ĉn electromagnet was provided with an 
elastically mounted armature of iron which it threw into 
vibrations corresponding to those of the original sound- 
waves, With this apparatus and a transmitter with a 
small curved lever like that in the “‘ ear,” he was able (sec 
Kuhn’s “ Handbuch der Angewandten Elektrieitatslehre,” 
1866, p. 1021) not only to reproduce melodies with 
astonishing exactness, and single words as in speaking 
and reading (less distinctly)? but even to traffSmit the 
inflexions of the voice expressive of surprise, command, 
Interrogation, &c. ` a 

Considering how far these early researches were carried, 
it is remarkable that their historic value hase been so 
greatly overlooked. A SILVANUS P. THOMPSON 
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eSQUALLS æ 


[N a short calendar for the present’ year, issued by Dr. 
Gustavus Hinrichs,! are two interesting charts of 
the fronts of squalls passing over Iowa from north-west 
to south-east. He remafks thatthe lines between which 
'5 inch and T'o inch of rain fell in one of these squalls on 
July 31, 1877, gradually diverge as the storm-front rolls 
down to the south-east, while bending more and more, so, 
as strangely to recall the lines of equal timber in Eastern 


-and Southern Iowa. 


s 

The lines showing thé gonfiguration of these sqfalls 
are very similar to those showing the shapes of the nost 
extensive European squall:, and the almost complete 
parallelism between the chart of the squall above 
alluded to, and those? of the ZLugydice squall, which 
traversed. England on March 24, 18789 is worthy of the 
attention of meteorologists. Squalls of this description 
strictly deserve the name of “arghed squalls” (apparently 
bestowed by English seamen on all squalls which are 
seen in perspective to rise as &rches of cloud above the 
horizon), for when plotted out upon a chart they are 
found to be, at the period of their greatest development, 
scimitar or crescent-shaped, the central portion of the 
area of squall being in front of the right and left wings, 
and a chord of the arc so formed being commonly 
normal, or nearly so, to the isobars existing at the time. 
It seems probable that the most projecting portion of the 
line of clouds forming the front of the squall traverses 
the line of steepest atmoepheric gradients, but of this no 
proof has yet been furnished. The strongest wind ‘is, in 
any case, commonly experienced in the immediate front 
of the squall along the line traversed by the foous of the 
squall, and the greatest precipitation in th@ rear is also 
usually experienced along this line. There is fhe charac- 
teristic which the crescent-shaped squall shares with the 
very local squalls common in the temperate latitudes in 
the rear of a depression, viz. the violent down-rush of cold 
air experienced under the front of the squall-cloud, fol- 
lowed by a comparative calm in itS wake. In the 
crescent-shaped squall there is a veering of the lower 
wind and a backing of the upper wind, sometimes to the 
extent of about eight points, which is not traceable in 
the more local squall. In the crescent-shaped s(uall a 
sudden increase of atmospheric pressure is experienced 
at the eartf’s surface at the time of the strongest rush of 
wind. This characteristic seems to be shared by the 
majority of squalls which occur in the Persian Gulf and 
in Northern India from the north-west, and also by many 
squalls in the Indian and China seas (which may possibly 
prove to be of the crescent-shaped type); and it is pre- 
cisely analogous to the rise of barometer frequently 
noticed at inland localities inthe temperate zones during 
a summer thunderstorm. It is, however, stated that ‘in 

1 t Notes on the Cloud Forms and Climate of Iowa.” Dr. G. Hinrichs, 
Director lowa Weather Service. i 
E a is Magazine, vol. xiii. p. 33; Nautical Magazine, vol. 
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the “tornadoes” of the Gold Coast. (which are merely 
severe squalls) a fall of the baromet@r occurs. In some 
squalls, especially in the Indian and China seas, a change 
of wind occurs to nearly an opposite point of the compass, 
and in these instances there is sometimes a diminution of 
pressure * dwing the passage of the squall. These squalls 
I shoulderegard as small typhoons. 

The clouds which mark the front of an actual typhoon, 
as described by Dampier * and subsequent navigators, 
seem“ be very similarte those which accompany the 
true squall, wherever observed. These consist of a dense 
curtaim of ice-cloud in the higher regions of the atmo- 
sphere, usually permeated, except in the extreme rear, 
By mountainous cumuli from beneath, and having, when 
viewed at a distance, a very white and shining appear- 
ance. In the final, stage o$the squall, when it is di- 
minisHing in severity, these cumuli commonly disappear. 
A watchful outlook for these cloutls, not least of all when 
coming off a high windyard shore, may save many sailing 
vessels, as it might ineall probability have saved the 
Eurydice, from destrugtion. W. CLEMENT LEY 
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NOTES 


AS we anticipated some weeks ago (p. 4I), Prof. Lord 
Rayleigh has been nomiifated by the Council of the British 
Association as President for the Meeting at Montreal in 1884. 
The death of the late Prof. W° J. S. Smith having caused a 
vacancy among the vice-presidents elected at Southampton for 
the meeting at Southport in the present year, the Council have 
nominated Dr. J. M. Dawson, C.M.G., F.R.S., Principal of 
McGill College, Mofftreal, to be a vice-president. 





ProF. Huxey’s Rede Lecture will have for its subject ‘‘ The 
Origin of the Existing Fosms of Animal Life: Construction or 
Evolution?” It will be dglivered in the Senate House (Cam- 
bridge) on Tuesday next at noon. 


THE death is announced of M, Charles Bresse, on May 22, at 
the age of sixty-one years. He“was, since 1855, Professor of 
Mechanics in the School] of the Ponts et Chaussées, and also for 
the last few years at the Ecole Polytechnique. 


A SERIES of conferences will be held in connection with the 
Fisheries Exhibition, in which the foreign commissioners, jurors, 
and others connected with or vftiting the Exhibition, will be 
invited to take part. The first meeting of the Congress will be 
held on Monday, June 18, at 12 noon, when Prof. Huxley will 
deliver an introductory address. H.R.H, the Prince of Wales, 
K.G., hasegraciously consented to read a paper by H.R.H. the 
Duke of Edinburgh, K.G., entitled “N otes on the Sea Fisheries 
and Fishing Population of the United Kingdom,” on Tuesday, 
June 19, at 12 o’clock. At all other conferences, the cbair will 
be taken by the appointed chairman at 11 o’clock a.m. precisely, 
Papers will be read, and discussions on them will follow. The 
conferences will be held on Mondays, Tuesdays, Thursdays, -and 
Fridays. 


THE Company of Grocers have announced as the matter of 
competition for the first quadrennial discovery prize of 1coo/, 
the following problem :—‘‘ To discover a method by which the 
vaccine contagium may be cultivated apart from the animal 
body, in some medium or media not otherwise zymotic: the 
method to be such that the contagium may by means of it be 
multiplied to an indefinite extent in successive generations, and 
that the product after any number of such generations shall (so 
far as can within the time bg tested) prove itself of identical 
potency with standard vaccine lymph.” The prize is open to 
universal competition, British and foreign. Competitors for the 
prize must submit their respective treatises on or before Decem- 


* Schiick. Annalen der Hydrographie, March, 1877; Quart. Journ, 
Met. Soc. vol. iv. p. 78. 7 “Voyages,” it. 35. 
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ber 31, 1886, and the award will be made not later than May, 
1837. In relation to this prize, as in relation to other parts of 
the Company’s scheme in aid of sanitary science, the Court acts 
with the advice of a scientific committee which at present con- 
sists of the following members :— Messrs. John Simon, F.R.S., 
John Tyndall, F.R.S., Jot Burton Sanderson, M. D., E.R.S., 
and George Buchanan, M.D., F.R.S. 


A CORRESPONDENT in West Australia writes to us that the 


Exploring Expedition to Kimberly District, North-West Aus- 
tralia, to which Mr. E. T. Hardman, of the Geological Survey 
of Ireland, is attached as geologist, reached Roebuck Bay, 
Kimberly (lat. 18°.1o’ S., long. 122° E) on April 9, after a 
favourable voyage from Fremantle of ten days } 


well, with 
the exception of a native who, in ait of delirium, jumped over- 
board and was lost. Mr. Hardman proceeds with Mr. John 
Forrest, Surveyor-General, a well-known and experienced ex- 


plorer, on a preliminary examination of the district for SOME e 


months, and will then accompany the main party about tò make 
a trigonometrical survey of the country along the Fitzrey Rifer 
traced in 1879 by Mr. Alexander Forrest. The party, which 
consists of thirty-two, all told, with fifty horses, left Frerfiantle 
in the Macedon, on March 25, but were shipwrecked on Rottnest 
Island, and subsequently went on in the steamer Rob Koy? The 
field-work will be continued until the riddle of next Movember, 
and will probably be resumed next year. Previous explorers 
pronounce this district to be ong of the best in West Australia. 


WE have received a communication from Herr’ Sophy: Trom- » 


holt, dated Bossekop, May 18, in which he informs USethat his 
work at Kautokeino having been finished he has paid æ visit 
both to the Finnish station at Sodankylä and tlf Norwegian at 
Bossekop. Herr Tromh6lt now intends to proceed to’ Bergen, 
and promises, when settled, to send an account to NATURE of his 
fina] reSearches on the aurora borealis, He states, howeve-, that at 
meither of the above-mentioned stations has any photograph of 
the aurora been obtained. Next winter, Herr Tromholt informs 
us, he will spend in Iceland, in order to proceed with his 
Studies ofethe aurora borealis there, chiefly on the principle 
laid down by Prof. Lemstrém, and with the apparatus invented 
by the latter. 


SIR JOHN Lussock has given notice that he intends on 
Friday three weeks to draw atgention to the fac®that the Minister 
whose duty it is to bring forwdtd the Educational Estimates has 
no power to appoim offices, and to move thag%t is de-irable 
that there should be a sepagate department of educatiun. 


IT is stated that M. Jules Verne, the world-known novelist, 
will offer himself as a candidate to fll the chair vacated 
in the Académie Francaise by te recent death of M, Jule. 
Sandeau. 


AN Exhibiticn of Hygienic Dress and Sanitary Appliances, 
intended to illustrate as far as possible the aims and objects of 
the National Health Society, was opened by the Lord Mayor 
on Saturday afternoon, in Humphreys Hall, Knightsbridge. 
The Exhibition, which will continue for a fortnight, includes 
clothing, food products, everything connected with the sanita- 
tion of the house and hygienic decoration, appliances for the 
sick-room, home nursing, and home educition, industrial dwell- 
ing and cottage hygiene, heating, lighting, and cooking appa 
ratus, fuel, &c. Perhaps, however, the greatest attention will 
be devoted to the stands of the Rational Dress Society, and 
another close to it, where are shown examples of ladies’ dresses 
made on purely hygienic principles. 

TOURISTS with entomological proclivities who may be about 
to visit the Alps, Pyrenees, Norway, or other parts of Europe, 
will find Ds, H. C. Lang’s “ Butterflies of Europe” ÎL. Reeve 
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and Co.) very useful, So far as it has gone, indeed, it is the 
best book on the subject in the English-language. Part xiii., 
just published, brings the work down to the larger Fritillaries, 
and is one of the most satisfactory so far as the plates are 
conéerned. 

-Tue Russian Chemical Society having established a compe- 
tition for the best lamps for burning the intermediate oils of the 
Caucasian naphth:, which have a density from 0°860 to 0'875 
has found that the four competing lamps satisfy the required 
conditions, the best of them being that of M. Kumberg. Ac- 
cording to experiments made by Prof. Mendeléeff, the new lamps 
burn not only the interrgediate oils but also a purified mixture of 


NATURE 


° ef : 
> 
[Xune 7, 188 3! 


shock lasted more than two minutes, an@ appeared to mbve oal 
the north to the south. This same shock was felt all overethe! 
isthmus, all along the Atlantic coast of Columbia, doing damage. 
only at the mouth of the Atrato, s3 far as reported up to the, 
present, and in the Magdalena Valley. It appears to have 
been the sharpest and most widely experienced fnce the great 
one of September 7 last year. 


TELEGRAMS from Batavia state. that Mount Karang,in the 
Straits of Sunda is in full eruption. e The shocks are heard 
several hundred mile; away. It is now two hundred yeags since 
the last eruption of this volcano, ‘The m@untain is situated on 
the island of Krakatoa, near Anjer in the Straits of Sunda, ané@ 


as it is in the path of sailing vessels from Europe to the East, 
which generally call at Anjer @oint for provisions and orders, 
we may shortly expect détails of the eruption. 

° 


all distillations, the heavy greasy oils which have a density of 
o'gIo at 15° included. Lik® the American naphtha, the Baku 
naphtha would thus yield more than two-thirds (nearly three- 
quarters) of its weight of oils available for lamps, the oils from 
ethis last being far less dangerous than those of the former, It 
yields, besides, nearly 30 per cent. of greasy oils of great value, 





























A CORRESPONDENT writes :—During the last ten years much 
has been written on the origin of the jace objects found in America 
and Europe, no raw materials of the sfone having yet been dis- 
covered out of which the artiéles could have been m@hufactured. 
Prof, H. Fischer of Freiburg in Baden therefore brought forward 
the hypothesis, supported by several of his scientific brethren, 
that the jade objects of America had been transported thither from 
Asia in prehistoric times, when Mongolian tribes settled in the New 
World, and that the intercourse of trade had laters acted in the 
same manner. For Europe, Wisere thousands of those objécts 
have been found, the Aryans had done-this service, when wan- 
dering from the very heart of Asia_to the west, the source of the 
jade objects of both continents being Asia, where deposits of 
the mineral are known to occur in Sib@rig, Turkestan, and 
Burmah. Recently Dr. Meyer of Dresden has energetically op- 
posed these views in a large folio wotk containing many plates, 
and has come forward with the opinion that the jade sources of 
Europe and America yet remain®to be discovered. As to 
America we are glad to hear that this much simpler and more 
reasonable explanation of the problem has now been verified, the 
Smithsonian Institution of Washington lately having received 
from Louisiana an immense, number of objects of jade, among 
them implements, knives, and other articles, many having an 
admirably high finish, and with them a considerable quantity of 
the stone of which the objects were made, We d> not doubt 
that similar discoveries mag soon be expected in Europe, 
especially in Switzerland, and that we shall succeed in ascertain- 
ing the exact districts where the mineral is to be found. 


M. YANKOVSKY mentions the disappearance of the spotted deer 
from%lge neighbourhood of Vladivostok. Before 1877 they were 
so numerous that flocks numbering forty and fifty were often seen, 
and tħeir meat was cheaper than beef. Since the snowy winters 
of 1877 amd 1878, howewr, during which they were hunted on 
a great scale, they have become very rare. It seems that other 
causes too have contributed towards diminishing their number. 
In 1878, afterga great fire which consumed the whole of the 

© depressi@n around the lake of the Slavyansky peninsula, M. 
Vanlevéky saw the valley dotted with the bodies of deer and 
antelopes. X will be a pity if a succession of mild winters 
doesenot give an opportunity to the sjptted deer of multiplying 
again, as thes number is already very limited, and the region 
they inhabit is very restricted, as it comprises only the sga-coast 
from Corea to the Bay of Olga. e 


e 
i NOTWITHSTANDING the active pursuit of the tigers in the 
South Usuri region, their number does not much diminish. In 

eĉ communication to the Irkutsk branch of the Rassian Geo- 
graphical Society it is stated that in 1880 and 1881 no less than 
nine tigers were killed on the small space of thirty-five - miles 
long, on the western coast of the Bay of Apur ; and at the head 
of this bay five gers were perceived at one time. The zoologist 

» of the Society, M. Yankovsky, Srites also that the South Usuri 

tigers do not geem to abstain from gating gorpses and digging 


"> : 
out graves as 1S gen.r ally believed. P We are glad to see that there is at last some prospect of the 


immediate publication of Mr. W. Colenso’s Mapri-English 
Lexicon, which was submitted to tbe New Zealand Government 
nearly eight years ago. A specimen sheet of twenty folio pages 
has recently been printed and presented to both Houses of the 
General Assembly by command of the executive authorities. 
From this specimen it is evident that the work is of an encyclo- 
pædic character, embodying a vast amount of information col- 
jected from original sources on the languages, ethnology, 
traditions, religions, habits, and customs of the Polynesiag races. 
The plan is at once simple and comprehensive? The various 
meanings of tach word are first given in large type, and each 
meaning is then illustrated by one or more passages in small 
type from the native poems, myths, legends, proverbs, and col- 
loquial usage. Thus nearly four pages are devoted to the 
different significations and grammatical applications of the single 
word a, which plays such an important part in all the Polynesian 
dialects. To the particle af as many as thirty distinct meanings 
are assigned, and these meaning’ are illustrated by no less than 
seventy-two quotations from the various sources above indicated. 
In some cases the quotations are Englished, and it would certainly 
be satisfactory if this could be done uniformly. In the English- 
Maori part the same plan is adhered to, only here quotations 


ON May 19, at about Io p.m., a remarkable aurora borealis 
i was Dbserved at Ludvika, in Sweden. It began as a faint band 
of light parallel with the horizon, which gradually grew broader 
and broader. The extraofdinary feature of the phenomenon 
was, however, that this band had the appearance of an ice- 
covered lake on which the moon was shining. Promontories 
and shores covered with trees were seen, and also the faint 
outlines of farms. This phenomenon lasted about ten minutes, 
when the aurora changed into a suffused pink luminosity, like that 

of clouds near the setting sun. 


A STRONG earthdhake was felt throughout the state of Antio. 
quoia at 6 p.m. on the 8th ult. Little damage was done in 
Medellin, although much alarm was caused and the walls cf the 
cathedral were injured. In the town of Antioquoia the façade of 
the cathedral was thrown out of plumb, many of its columns 
were thrown down, and all the houses suffered more or less. In 
Santa Rosa the church steeple was injured and a number of 
houses rendered uninhabitable, In Aquadas the town hall 
was destroyed, and at Abejirral the church and a number 
of housgs were injured. It was feared more disasters had 
occurred in districts which had not been heardefrom. The 
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illustrating the different senses of the Engish words are omitted 
as unnecessary. Should the work be carried out on these lines 
it will enable the student to wait somewhat more patiently for 
the appearance of Mr. Whitmee’s long-promised Comparative 
Dictionary of tye Polynesian Languages. 


THE Minister for Postal Telegraphy will ask from the French 
Parliament the credits requiged for connecting by a cable Saigon 
to Haif@eg, the principal seapart of Tonquin, and Haifong to 
Hanoi by another line laid dowr in the bed of the Red River. 


© 
AT the Polytechnic, 4vhich is now occupied by a Young Men’s 
Christian Institute, there was recently an exhibition of drawings, 
and works of art and manufactures, executed wholly or in part 
by the members of the jnstitute ang“the students at the numerous 
classes héld there. Most of the exhibits show proofs of the use- 
fulness and succeswof the institution. ® The exhibition included 
also many valuable works g6 art and a very costly and interest- 
ing collection of Japanese, Chinese, and Indian curiosities lent 
for the occagion by Mr. Qwintin Hogg and other friends of the 

institute. 


THE Oxford University Junior Scientific Club held a very 
successful conversazione in the University Museum on Friday 
evening last. r ° 


Paor, DEWAR, F.R.S., will give an experimental discourse 
on fhe €hemistry of the Electric Discharge at the last Friday 
evening meeting on June 8 at the Royal Institution, 


THE additions to the Zoological Society’s Gardens during the 
past week include qyv@ Pig-tailed Monkeys (Macacus nemestrinus 
8 ¢) from Sarawak, presented by His Highness the Rajah of 
Sarawak ; an Egyptian Caf (felts chaus) from India, presented 
by Mr. W. R. GlyneGriffiths ; three Common Kingfishers (4/cedo 
ispida), British, presented by*Mr. Frederic Houghton ; a Barbary 
Ape (Macacus inuus) from North Africa, four Elliot’s Pheasants 
(Phasianus ellioti 6 8 2 2) from China, five Ceylon Terrapins 
(Clemmys trijuga) from Ceylon, four Bungoma River Turtle 
(Zmyda granosa) from India, four Lacertine Snakes (Cavopeltis 
¢acertina), a Horseshoe Snake (Zamenis Atppocrepis), a Pleurodele 
Newt (Pleurodeles walt:), South European, a Red-legged Partridge 
(Caccabis rufa), European, deposited; a Buffon’s Touracou 
(Corythaix buffoni) from West e@Africa, two Bronze-winged 
Parrots (Pionus chalcopterus) from South America, two Varied 
Hemipodes (Zurnix varia) from Australia, two American 
Siskins (Chrysomutris tristis) from North America, two Black 
Larks (Melgy@orypha yeltonensis) from Siberia, a Cerastes Viper 
(Vipera cerastes) from Egypt, purchased, 


LOCAL SCIENTIFIC SOCIETIES 


FOR some years past there has been a growing expres- 
- sion of desire of local scientific societies to be 
officially represented at the meetings of the British Asso- 
ciation. The question is one of considerable difficulty 
and dejicacy, and though it has been the subject of fre- 
quent discussfon and some legislation, no measure has 
yet been carried that is satisfactory to all panies. Last 
year the subject was referred tu the Council, who ap- 
pointed a special committee, and this committee made 
on Tuesday its preliminary report. They asked in it for 
permission from the Council to circulate the report among 
the local societies in order to obtain from them that re- 
sponse which is needed before the committee can feel 
themsélves in a position to report finally, and æ fortiori 
before the Council can take “their report into considera- 
tion. This permission has been granted, together with 
that of free publication. A copy of the report will con- 
sequently be shortly sent to the various societies by the 
secretary, Mr. H. George Fordham, Odsey Grange, 
Royston, Cambridgeshire, with the request that their 
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replies will be forwarded to him. But as the subject 

presses, and as the season is advancing and the annual 

sessions of societies are drawing to a close, the best 

method of bringing the reportebefore the members of 

those societies is through the columns of NATURE. ° I 

therefore forward it at onte. » FRANCIS GALTON 
June 6 


Preliminary Report of the “ Locat Scientific Societies Com- 
mittee, consisting of Mr. ERANCIS GALTON (Chairman), the 
Rev. Dr. CrossKEY, Mr. C. E. DE Rance, Mr. H. G. 
FORDHAM (Secretary), Mr. JOHN Hopkinson, Mr. R. 
MELDOLA, Mr. A. RAMSAY, Prof. SoLuas, Mr, G. 
SYMONS, and Mr. W. WHITAKER, appointed by the Council 
in compliance with the following resolution reed to the 
Council by the General Comittee: 

“ That the Council be empowered to appoint a Committee, 
as recommended in their Report adopted by the General Com- 
mittee on August 23, in order to draw up suggestions upon 
methods of more systematic observation and plans of operation 
for Local Societies, together with a more uniform mode of 
publication of the re-ults of their work. It is recemmended 
that this Committee should draw up a list of Local S8cieties 
which publish their proceedings.” 

The Committee have communicated with all the Sotitties 
known to them which appear to fall under the designation of 
“ Local Societies which publish their proceedings,” giving to 
this definition a somewhat liberal interpretation, and they submit 
a tabular list of the publications with other particulars of those 
which have furnished replies. These societies are about 170 
in number, and seem from theig rules and publications to be 
centres whence local scientific information may canveniently be 
obtained, e 

The Local Societies differ widely in character. Thos@wich 
are established in large towns, and are not partjularly evell 
situated for carrying on sy-tematic local investigations, are often 
of high scientific rank, an@ their affairs are administered im a 
business-like manner by a regular staff. On the®other hand, 
there are numerous smaller societies and field clubs, scattered 
over the coumtry, which are excellently placed for conducting, 
loeal investigations, but whose organisation is so incomplete that à 
it has often been dificult to discover their official addresses. 

In some parts of the country the sm iller societies either group 
themselves into what is practically a federation, or else affiliate 
themselves to some large society in their district, and the Com- 
mittee think that if the Local Societies generally could be induced 
to group themselves round what might be described as local sub- 
centres, it would not be difficult to devise methods of uniting the 
representatives of those sub-centres in the ;erformance of in- 
teresting and important duties dering the meeting® of the British 
Association, with the final effecfof establi-hing systematic local 
investigation througheut the eountry, and ge the modes 
of publishing the results. The recommendations the Committee 
are about to make will ten@ wholly in this direction, because, 
although they have considered many plans of fulfilling their 
instructio: s in a direct manner that perhaps look well on pafer, 
no plan recommends itself to them as superior to this indirect 
method in its capacity of produc®g valuatle and durable 
effects, 

The Committee do not suggest any new topics for systematic 
investigation, but confine themselves to giving a few examples of 
what these topics are, taken from a gircular printed last year 
by a committee appointed at a conference of delegates of 
scientific societies : (1) Vuderground Waters (to record the height 
of water in wells, and its vaiiations in level in different parts of 
the country). (2) Erratic Blocks (to record their position, height 
above sea, lithological character, &c.). (3) Vederground Tempe- 
rature (to investigate the rate of its increase downwards in 
various localities). (4) Ratzfall (its measurement). (5) Periodical 
Natural Phenomena (to record time of flowering of certain plants, 
arrival of certain migratory birds, appearance of certain insects). 
(6) Jujurious Insects (to record their appearance in unusual 
numbers, the injuries they cause, and the degrees of success in 
preventing them), ‘The first three of these investigations were 
set on foot by Committees of the British Association, and the 
last three by societies or private individuals. m 

It can hardly be doubted that numerous systematic in- 
vestigations of a local character will from time to time be 
carried on, and that their successful prosecution woulf result 
in important gains to science, Neither does it appear doubtful 
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that the successful prosecution of such investigations by the 
smaller Local Societies would be greatly encouraged and 
facilitated by the general interest shown in their work by the 
more influential societies in their neighbourhood, by a watchful 
oversight, a readiness to discuss and publish results, and by the 
personal influence of their leading members. The Committee 
offer the recommendations théy are °about to make in the trust 
that, if the Council are pleased to publish them, they will serve 
to remind the more important Local Societies of the high and 
useful function they are able to perform by entering into friendly 
and helpful relations with the small and scattered societies of 
their respective districts, and by offering themselves as their 
scientific representatives wherever representation may be 
necessary. 

The «ag ittee recemmend that they be empowered to print 
and circulate among the Local Societies the following draft of 
suggested rules, to give an @pportunity to those societies of taking 
that initiative without which no action on the part of the Asso- 
ciation is likely to produce much effect. After the Committee 
have been informed of the views of these societies, they will be 


e ina better position than they are at the present moment for 


appreciating at its true value the desire for cooperation which 
they Qeli€ve to exist. They will also perhaps receive useful 
suggestions from the societies that have not occurred to them- 
Selyes, and they will probably be in a position to submit 
their” final recommendations before the approaching annual 
meeting, 


ct SuaGESTED NEW RULES, THE EXISTING RULES BEING 
j ALTERED ACCORDINGLY, 
“ Corresponding Local Societies. 

“Application may be made by any society publishing scien- 
tific memoirseto be placed on the list of Corresponding Local 
These applications must be 
addgessed to the Secretary, and be made on or before the second 
dayeof the gnnual meeting, and they must be accompanied with 
a copy of the®publications of the Society during the preceding 
year, o 

‘* The Sectelary shall transmit the-e applications to a Com- 
mittee appointed by the Council for the purpose of con-idering 
then, as well as for that of keeping themselves generally informed 
of the annual work of the Corresponding Local Societies. This 
Committee shall make an annual report to the Committee of 
Recommendations, and shall suggest such additions or changes 
in the list as they may think desirable; but the fingl determina- 
tion of the list will rest with the Committee of Recommendations, 
subject only to the conditions—(r1) That the number of Societies 
on the list shall not exceed that which is prescribed by the 
Council ; (2) that the intended removal of any Society from the 
list shall not take effect until immediately before the commence- 
ment of the n&t annual meeting. 

** The privileges of a Corres Snide Local Society shall con- 
sist in—-(@) ‘pe insertion in the Annual Report of the,British 
Association of an index, in such abbreviated form as the Council 
may sanction, of the titles of the scfentific memoirs published by 
the Society during the previous year ; (4) the right to nominate 
an} one of its members, who is also a member of the British 
Association, as its delegate to the annual meeting of the Associa- 
tion, who shall have for th@ time the rights of a member of the 
General Committee, 

‘* Before the delegate can enter into his rights, he must trans- 
mit to the Secretary of the British Association a copy of the 
publications during the previous year of the Society he re- 
presents, He must also fill up a schedule, that will be furnished 
to him by the Secretary on application. This schedule wi'l ask 
for—(a) The names of the President and chief executive officer 
of his Society; (4) a list of the institutions, if any, in its neigh- 
bourhood with whgch it has official relations and whose interests 
it represents ; (c) a brief report on the character, number, and 
results of any systematic local observations carried on during the 
past year, either by itself or by any of the institutions on the 
foregoing list: (1) at the instance of Committees of the British 
Association, (2) at the instance of other Societies or private 
persons; (g) such other information as may be thought 
desirable. 

‘* The delegates of the various Corresponding Local Societies 
shall congfitute a Committee, which shall be summoned by the 
Secretary of the Association to hold one or more meetings 
during each annual meeting of the Association, under a Chair- 
man afid with a Secretary appointed by the Council. The 
Secretaries of each Section shall be instructed to transmit to the 
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Secretary of the Congmittee of Delegates copies of ahy recom- 
mendations forwarded by the Presidents of Sections te the 
Committee of Recommendations bearing upon matters in which 
the cooperation of Local Societies is desired ; and the Secretary 
to the Committee of Delegates shall invite the authors of those 
recommendations to attend the meeting of the a nee an | 
give verbal explanations of their objects and of the precise way 
in which they would desire to have them carried into effect, and 
to discuss difficulties that may bè raised by any member of the 
Committee, so that the Delegats may be qualifiedygn their 
return to bring those recommendations clearly and favourably 
before the notice of their respective Societies.” 

The Committee believe that the distinction accorded to a 
Local Society through its selection and formal recognition by pe 
British Association as one of its Corresponding Soeieties, the 
advantage of a widely-circuJated notice of its work in so im- 
portant a volume as the Repast of the British Association, and 
the honourable and useful duties assigned to its delegate, would 
give considerable value te the title, = 

They also anticipate that a Local Society, which had asked for 
and received recognition as the reprf¥entative centre for the time 
being of the institutions in its district, would be thereby stimu- 
lated to exercise that very creditable 2nd important gunction with 
increased zeal and efficiency. The result would be to strengthen 
the mutual relations of the larger and the smaller Local Societies, 
to insure the encouragement of any disposition to engage in 
systematic investigations, and to establish a practice of printing 
the scattered results obtained by the smaller Local Societies of 
any district in a consolidated form in the epublications of their 
leading Society. e . 

Finally; the Committee beli®@ve that the annual meegings of 
the proposed Committee of Delegates, under the chairmanShip 
of a distinguished member of the Association, would have large 
influence in harmonising the action of their several Societies, and — 
that it would offer a facility that does got now exist for the 
natural and healthy growth of a federatidn between remote. 
Societies which have no more direct, bond of union than through 
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THE ROYAL OBSERVATORY 


THE following are the leading points referred to in the Report 
of the Astronomer Royal to the Board of Visitors of the 
Royal Observatory, Greenwich, read at the annual visitation on 
une 2, 
: On the subject of. Astr8nomical Observations Mr. Christie 
says :— 

‘The regular subjects of observation are the sun, moon, 
planets, and fundamental stars, with other stars from a selected 
list. The working catalogue of 2500 stars down to the fifth 
magnitude having been cleared off, a new working list of 2600 
stars, comprising all stars down to the sixth magnitude inclusive 
which had not been observed since 1860, has been prepared, and 
was brought into use at the beginning of March. About 1200 
stars were observed in 1882, but amongst these Phege are nearly 
500 single observations, necessitating careful comparison with 
catalogue place for the detection of any mistakes of observation 
or reduction. The labour thus entailed is considerable, and 
efforts will be made to obtain in this and each future year at 
least two observations of every star observed, 

“ The following statement shows the nunfber of observations 
with the transit-circle made in the year ending 1883, May 20:— 

Transits, the separate limbs being counted as 


separate observations is. Ae. teak 4488 
Determinations of collimation error ... 0354 
Determinations of level error 323 
Circle ebservations tem’. Saw aah ieee. Se ARABS 
Determinations of nadir point (included in the 

number of circle observations)... ... ... .«. 298 
Reflection observations of stars (similarly in- 

cluded) 484 . 


‘ Comet a 1882 has been observed seven times on the meri- 
dian since the date of the last Report, and Comet 4 1882 has 
been observed three times. e 

“ As regards the computatiogs— 

Clock times of transit over the true meridian 

after all corrections for instrumental errors ` 
are prepared to ... ... 0. ... 1883, May 13 


Clock errors and rates are determined to a May 5 
Mean R. A.’s on 1883, January 1, are formed ; 
Once al Cuin. ake. pak Meer eek, ace oe April 25 
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‘Thè investigation 8f personal pa has been completed 
for the year 1882, the results being very accordant with those 
found in the preceding year. 

‘The circle observations are completely reduced so as to 
form mean N.P.D. for 1883, January 1 to April 21, apparent 
Z.D,’s being formed to April 28. 

‘From the beginning of this year a correction of —o"'39 
has been applied to the results of the nadir observation to make 
them agree in the mean with the results of reflection observations of 
Starsq. This correction Has, been deduced from a comparison of 
the iir results throughout "822 with corresponding reflection 
results for stars north and south of the zenith. The discordance 
appears to be increaging, and its source has not yet been traced. 
It does not appear to originate on this occasion with the micro- 
scope-micrometer or telescope-micrometer, and it is not con- 
nected with the extension of the range of observation of stars 
by reflection. The discordance, *hich was insignificant in 1878, 
amouifting only to —0”'03, has gradually increased since, being 
—0""I0 in 1879, —0%'29 in 1880, e 0°30 in 1881, —o0”*39 in 
1882, and for thé first four months of this year — 058, 

‘* Determinations of fl¢Rure have been made on 1882, Decem- 
ber 30, and 1883, May I0 and 18, the resulting values being 
-0"'07 apd ~—0"-78 an@ —0":33, The observations on May 18 
were not altogether satisfactory, “as the sun was shining during 
the second set of measures, The values resulting from the first 
and second sets respectively are —o’"72 and +0”'o5. There is 
apparently nothing in the observations on May 10 to account 
for the exceptionally large value found on that day. No correc- 
tion for flexure, agapart Poa the correction fur R — D, has been 
applied to the observations, 

he correction for R-—D,@he error of assumed colatitude, 
nd the position of the ecliptic have been investigated for 1882. 
For the planetary results, errors of R.A. and N.P.D. have been 
formed, but the heliocentric errors have not yet been computed, 

‘* The reflection observations of stars available for investiga- 
tion of the R- D discordance extend from Z.D. 714° north to 
Z.D. 704° south, and the discussion of these shows discordances 
steadily increasing from®the zenith towards the horizon, and 
amounting to — 58 for the group at Z.D. 684° north and to 
+166 at Z.D. 70° souh, a correction of +c”"16 sin Z.D. 
having been first applied to the reflection observations for in- 
clination of the vertical at the mercury trough. Itis quite evi- 
dent that the discordances do not follow any such law, as a + 6 
sin 2 . cos*z, which was used freh 1862 to 1880, Assuming the 
law @ + ò sin z, which was adopted in the years preceding 1862 
and in 1881, the R—D correctio® for 1882 would be +007 
+o”'42 sin z, and for the sake of continuity in the sys- 
lem of reductions this correction has been provisionally 
adop:ed for use in 1882, But the discordances between 
this formula and the observed» quantities increase regularly 
from the zenith towards the horizon, amounting to half of 
the observed quantities at Z.D. 50° to 60% The formula 
+ o”'08 + 0”'29 tan z represents the observations better, 
though even this does not give sufficiently large results at large 
zenith diggffices. In this discussion cot responding reflection 
see direct observations made on the same day have alone been 
u ed. 

“The value found for the colatitude from the observations of 
1882 is 38° 31’ 21°93, very slightly larger than the assumed 
value ; the correction to the tabular obliquity of the ecliptic is 
+ 0” 44; and fhe discordance between the results from the 
summer and winter solstices is + 0°37, 

“The mean error of the moon’s tabular R.A. from observa- 
tions with the transit-circle in 1882 is + o'8zs. 

““ Phe following observations have been made with the altazi- 
muth from 1882, May 20, to 1883, May 20 :— 

` Ld 


Azimuths of the moon and stars .., 317 
Azimuths of the azimuth-mark 228 
Azimuths of the collimating-mark 216 
Zenith-distances of the moon sis 176 
Zenith-distances of the collimating-mark 214 


‘“‘Azimuths and zenith-distances of Comet 4 1882 were 
obsetved on a single day. 

‘The altazimuth observations are completely reduced to 
May 6, so as to exhibit errors of moon’s tabular R.A., N.P.D., 
longitude, and ecliptic N.P,D. The restriction of the observa- 
tio s, and the limitation of the computations to o‘ors, and o”*7 
have made these reductions com paratively light. 

‘‘ The moon’s diameter has been measured— 
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With the transit-circle, twice in R.A., 17 times in N.P. D. , 
With the altazimuth, 4 times in azimuth, Io times in Z. D? 


On the subject of Equatoreals Mr. Christie states:—‘‘A 
very valuable addition has been made to the instruments of the 
Royal Observatory by the gift of the Lassell two-feet reflecting 
equatoreal, which has begn generously presented by the Misses 
Lassell. The exceptional qualities of this fine telescope (with 
which Hyperion was discovered in 1848) are well known, and 
there could be no hesitation in accepting on the part of the 
Admiralty the offer of such a valuable gift. The instrument 
was removed from Maidenhead early in March, and has been 
erected in the south ground, where it commands a nearly unob- 
structed view of the sky to within about 5° of the horizon. A 
circular building 30 feet in diameter, has been erected for the 
Lassell telescope, and the constructio& of a suile dome is 
authorised. There are two large mirrors available for use, and 
I contemplate taking advantage*of the firm mounting and 
perfect clock movement of the south-east equatoreal to mount 
the spare mirror on this instrument, attaching it to the tube of 
the refractor, so as to have on the same mounting a refractor 
and reflector with their axes parallel. 
available for eye observation, whilst the latter coulg be used on 
the same object for physical work, spectroscopic or photo- 
graphic. The Lassell telescope itself would be well suited for 
observation of faint satellites and comets which are beypad our 
present instrumental means. " eS 

‘The observations of the solar eclipse of 1882, May 17, with 
the south-east equatoreal are completely reduced, and the final 
equations have been solved. e . 

**The spectroscopic observations during the past twelve 
months have been somewhat restricted through the pressure of 
the photographic reductions a? a time of maximum of sunspot 


frequency. The solar prominences have been oBserveg with the, 


half-prism spectroscope on eight days, and four sunspots have 
been examined on eight days with reference to the broadening 
of lines in their spectra. The spectrum of thereat spot of 
1882, November 12-25,@showed some remarkable revergals of 
the lines of hydrogen and sodium, and an extraorginary displace- 
ment of the F line. 

“ As regards the determination of motions of stars in the line 


of sight, 142 measures have been made of the displacement" of 


the F line in the spectra of 23 stars, and 26 measures of the 8, 
line in 9 stars, The observations of Sirius during the past 
winter tend on the whole to confirm the impression that the rate 
of recessifh of this star hus diminished progressively since 1877, 


and that the motion is now on the point of being converted into ® 


one of approach. 

‘The spectrum of Comet @ 1882 was examined on three 
nights, that of the®great Comet 4 1882 on three nights, and 
that of Comet a 1883 on ong night. The spestrum of the first- 
named object showed the yelS~w sodium lines with great bril- 
liancy just before perihejon passage. The spectrum of tke 
aurdra of 1882, November 17, was also examin@d, 

‘‘ The spectroscopic ob®ervations of all kinds have been com- 
pletely reduced to 1883, May 20. 

‘In the year ending 1883, May 20, photographs of tle sun 
have been taken on 200 days, and of these 339 have been 
selected for preservation. There were 7 days on which the 
sun’s disk was observed to be free from spots. Thenum! er and 
size of spots and faculze continued to increase in a marked way 
till last November, when a group of spots of very unu-ual size 
appeared. Since that date, however, the sun has become more 
quiescent. 3 

“Since the beginning of December, gelatine dry plates have 
been used instead of the old wet-plate process. They are more 
convenient in use, and appear to give as good average results, 
The photographs on a scale of 8 inches tg the sun’s diameter 
recently obtained in India, under the auspices of the Solar 
Physics Committee, are so successful that the Committee have 
recommended the general adoption of this scale, and I propose, 
as soon as we have a spare photoheliograph returned from the 
Eclipse Expedition, to have it altered in the same manner as the 
Indian photoheliograph, so as to obtain eight-inch photographs 
of the sun instead of four-inch. 

“It was suggested in the last Repoit that the measurement of 
such of the Indian and other photographs as were required to 
fillup gaps in the Greenwich series might with d€vantage be 
undertaken here. This proposal has now been carried out, and 
III photographs for the period from 1881, December 22, to 
1882, October 19, have been received from the Solar Physics 
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Committee, so that a record of the condition of the sun on 279 
cout of the 302 days in that interval is now presented. From 
1882 October 20, eight-inch photographs were taken in India, 
‘and for the measurement of these a special micrometer has been 
ordered of Messrs. Troughton® and Simms by the Solar Physics 
Committee. : 

“ All the photographs receive fron? the Solar Physics Com- 
mittee have been measured in duplicate, and the measures have 
been completely reduced so as to exhibit heliographic longitudes 
and latitudes of spots, and areas of spots and facule, from 1881, 
December 22, to 1882, October 19, the end of the series of four- 
iach photograph-. 

‘¢ Magnetical Observations :— 

‘í The course of observation continues the same as in former 
years, chan gage the magnetic declination, horizontal force, and 
vertical force being continuously recorded by photography with 
the three magnetometers, whilst absolute values of magnetic 
declination, dip, and horizontal force are found by eye observa- 

tion. Earth-currents in two directions nearly at right angles to 
each other are als» photographically registered. 

e “A great improvement has been made in the photographic 
registrition by the substitution in June last of Morgan and 
Kidd’s aygefitic-gelatino-bromide paper with ferrous oxalate 
development for the old photographic process. 

“The large temperature correction of the vertical force 
magnet fias been reduced to less than one-fourth of its former 
-amount by some alterations which were carried out by Mr. Simms 
last aufumn. The effect of these alterations has been to reduce 
the correctéon for change pf 1° Fahrenheit from 0'00088 of the 
vertical force to about o‘c0020. The coefficient, ha:, however, 
still the opposite sign to that which would result from mere loss 
of magnetic power with increase #f temperature, It is intended 
to make an attempt to still further diminish the temperature cor- 

“ection by*shifting the magnet in its carrier so as to reduce the 
horizoatd stalk and balance weight. 

“Ttavas remarked in the last Report that the earth-current 
registers frequenfly showed abnormal disturbance during rain. 
By thè kifidne-s of Mr. Leonard (the @ucce-sor to the late Mr. 
< V. Walker,“as telegraph engineer of the South-Eastern Rail- 
way), the wires were repaired in February, and the rain disturbance 
-seams now to have disappeared. ° 


- 


e‘‘ The following are the principal results for magnetic element? 


for 1882 :— 


Approximate mean westerly 
declination ; 18° 22’, e 

3'913 (in English units), 

‘| 7-804 (in metric units). 


67 33 33 (byeg-inch needles). 
67 34 34 (by 6-inch needles), 
67 %4 


14 (by 3-inch needles). 

‘í There has@gen considerable magnetic activity during the 
-year, the month of November, whic was characterised by the 
-appearance of a very large sunspot, being particularly disturbed 
with gemarkable magnetic storms on November 17, 19, and 20, 
and many interesting cases of lesser disturbauce. The magneti- 
-cal changes in November are so interesting in relation to the 
accompanying outburst of Mnspots that it seems desirable to 
have the registers for a great part of the month as well as for 
other days of magnetic disturbance in -the year lithographed in 
the ‘Greenwich Magnetical Results for 1882’ on a reduced 
‘scale. The character of a disturbance would, J think, be much 
better shown by a reproduction of the curves traced on thf 
photographic sheets than by tables of numerical values oe 
ordinates, I am making inquiries as to the practicability of 


Mean horizontal force 


Mean dip e 


using some anastatic process, which would not be very expensive. . 


“The magnetic desturbances on October 2 and November 17 
-were accompanied by brilliant auroras. 

‘ Particulars of magnetic disturbances are regularly communi- 
cated to the Colliery Guardian newspaper for the information of 
mining surveyors. . 

‘c Meteorological Observations :— 

« On the occasion of the gale of 1882, October 24, a velocity 
of 64 miles an hour was registered with Robinson’s anemometer 
for two successive hours, being greater than any velocity pre- 
-viously recasded here, but the greatest pressure registered with 
the chain was only 29lbs. on the square foot, whilst on 1882, 
April 29, a pressure of 49% lbs. was recorded with the copper wire 
cat a time when the velocity was only 50 miles an hour. 
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‘‘ The observations of temperature of the Thames have recently 
been resumed under the tharge of the Corporation of Londqn, 
who have instructed Mr. G. J. Symons to arrange details. The 
observations are now made at the end of one of the jetties of the 
Foreign Cattle Market at Deptford, where a record is to be kept 
(by means of two Six’s thermometers) of the daily maximum and 
minimum temperatures of the Thames at a depth of®2 feet below 
the surface, and also near the bottom of the river. Mr.°Symons 
has arranged that these observations shall be regularly communi- 
cated to the Royal Observatory to be fhcluded in the metgoro- 
logical tab e published weekly in thé Ie sigtrar-General’s R&Ports. 

“ The mean temperature of the*year 1882 was 49 °6, being 
o°'r lower than the average. The highe-t gir temperatur@ was 
81°-o on August 6, and the lowest 22°'2 on December II. The 
mean monthly temperature was above the average from January 
to May, then below until September. In October, November, 
and December it differed little ?rom the average. 

‘¢ The mean daily motion of the air in 1882 was 306 ‘miles, 
being 27 miles greater thag the average For the month of 
November the mean daily motion was 449 nfiles, being 159 
miles above the average. The great€st daily motion was 758 
miles on November 4, and the lea-t 30 miles on December II. 
As already mentioned, the greatest houby velocity wag 64 miles 
an hour, and the greatest presSure (with the chain) 29 Ibs. on 
October 24. 

“During the year 1882 Osler’s anemometer showed an 
excess of 11 revolutions of the vane in the positive direction 
N., E., S., W., Nu if all the turnings are counted (as has been 
the practice in former years); or of 23 w¢volutions in the 
positive direction if the turnings which are evidentty accidental 
are excluded. @ ; 

‘The number of hours of bright sunshine recorded by Camp 
bell’s sunshine instrument during 1882 was 1245, which is more 
than 40 hours above the average of the 5 preceding years. 

“The rainfall in 1882 was 25'2 inches, being very slightly 
above the average. e 

‘The Westminster clock has maintained its high character, 
its errors having been unger Is. on 68 per cent. of the days of 
observation, between Is, and 2s. on 29 per c@nt., between 2s. 
and 3s. on 6 per cent., and between 4s. and 4s, on 3 per cent. 
The error has never exceeded 4s. 

Mr. Christie concludes as follows :— 

"The changes suggested in the last Report have been carried 
out, and will, I trust, tend f. increase the efficiency of the 
Observatory. The restriction of the altazimuth observations of 
the moon to the semi-lanatiowfrom last quarter to first quarter 
has enabled us to devote more attention to equatoreal observations, 
thouzh the results hitherto obtained have been somewhat limited 
through the inadequacy of our instrumental means. The pre- 
sentation of the Lassell telescopg has now removed this difficulty, 
and when this fine instrument is in working order we may 
hope to be able to take up with success observations of 
comets, faint satellites, and other objects of interest. In regard 
to the spectroscopic observations we have now two observers 
available, and it may be expected that in the cong e we 
shall reap the full benefit of the arrangement by which Mr. Nash 
takes a share in this work. 

«In solar photography we have undertaken the measurement 
and reduction of Indian photographs, supplementing those taken 
at Greenwich from the commencement of 1882. The Solar 
Physics Committee propose to undertake thé arrears of this 
work for preceding years. 

‘Tn some slight degree the past year has been one of tran- 
sition and of preparation for future work. Some administrative 
changes have been made, and the observers have been geining 
experience in some new directions ; but the regflar course of 
observation awd reduction has not been disturbed, and it has 
been my special endeavour to maintain the standard meridian 
observations in full vigour—a task in which I have received the 
hearty cooperation of all the staff. 

‘< Ín regard to the coming year, I may mention one special 
work of meteorological reductions which it seems desirable to 
take in-hand. ‘The hourly ordinates of barometer and thermo- 
meter registers have been read out and tables of mean values 
formed for the 20 years of the metqprological reductions, and also 
year by year since 1877 ; but there is a gap of three years for the 
barometer (1874-1876), and of 8 years for the thermometer 
(1869-1876), for which the photographs have not been dis- 
cussed. The continuity of the Greenwich series is thus broken, 
and the results are not available to their full extent. The dis- 
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cission which I conteMplate for the years in question would 
probably occupy one computer for a yeftr and a half, involving 
an outlay of about 704.” 
a 


ON THE DARK PLANE WAICH IS FORMED 
OVER & HEATED WIRE IN DUSTY AIR? 


e ‘ Bi ala ‘ 
I5 the course of his examination of atmospheric dust as 
rendered evident by a cdnvergent beam from the electric 


arc, Wpf, Tyndall noticed te formation of streams of dust-free 


air rising from the summits of moderately heated solid hodies 
(Proc. Roy. Inst, vol. vi. p. 3, 1870). ‘To study this efect a 
platinum wire was stretched across the beam, the two ends of 
he wire being connected with the two poles of a galvanic 
attery. To regulate the strength of the current a rheostat was 
placed in the circuit. Beginning with a feeble current, the 
temperature of the wige was grag@ully augmented ; but before it 
reached the heat of ignition, a flat stream of air rose from Jt, 
which, when 1] .oked at edgeways, appeared darker and sharper 
than one of the blackest lines of Fraunhofer in the solar spec- 
trum. Right and left of" this dark vertical band the floating 
matter rose upwards, bounding definitely the non-luminous 
stream of ar.” ... = k 

‘ When the fire is white hot it sends up a band of intense 
darkness. This, I say, is due to the destruction of the floating 
matter. But even when its temperature does not exceed 
that of boiling water, the wire produces a dark ascending 
current. This, I say, is que to the distribution of the floating 
matter. Imagine the wire clasped by the mote-filled air. My 
idea is that it heats the air and lightens it, without in the same 
degreg lightening the floating nftter. The tendency, therefore, 
if to siart a current of clean air through the mote-filled air. 
Figure the motion of the air all round the wire. Looking at its 
transverse section, we sbould see the air at the bottom of the 
wire bending round, it right and left in two branch currents, 
ascending its sidef, and turning to fill the partial vacuum created 
above the wire. ‘Now as each new supply of air, filled with its 
motes, comes in contact with the hot wire, the clean air, as just 
stated, is first starsed through theinert motes. They are dragged 
after it, but there is a fringe of cleansed air in advance of the 
inotes. The two purified fringes of the two branch currents 
unite above the wire, and, keeping the motes that once belonged 
to them right and left, they foray by their union the dark band 
observed in the experiment. This process is ince-sant. Always, 
the moment the mote filled air tuuches the wire, the distribution 
is effected, a permanent dark band“being thus produced. Could 
the air and the particles under the wire pass ‘Arougé its mass, we 
should have a vertical current of particles, but no dark band. 
For here, though the n otes would be left behind at starting, they 
would hotly follow the ascending current, and thus abolish the 
darkness.” 

Prof, Frankland (Proc, Rey. Sor., vol. xxv. p. 542), on the 
other hand, considers that what is proved by the above described 
observations is that “a very large proportion of the suspended 
particles iy Me London atmosphere consists of water and other 
volatile liquid or solid matter,” 

Last summer (1881) I repeated and extended Tyndall’s beautiful 
experiment, not feeling satisfied with the explanation of the dark 
plane given by the discoverer, Too much stress, it appeared to 
me, is placed upon the relative lightening of the alr by heat. 
The original den-fty is probably not more than about 1/1000th 
part of that of the particles, and it is difficult to see how a slight 
farther lightening could produce so much effect, In other 
respects, too, the explanation was not clear to me. At the same 
time Iewas not prepared to accept Prot. Frankland’s view that 
the foreign matter is volatilised. 

The atmosphere of smoke was confined withfh a box (of 
about the size of a cigar-box), three of the vertical sides of 
which were composed of plates of glass. A beam of sunlight 
reflected into the darkened room from a heliostat was rendered 
convergent by a large lens of somewhat long focus, and made to 
pass in its concentrated condition through the box. The third 
glass side allowed the observer to see what was going on inside. 
It could be removed when desired so a; to facilitate the intro- 
duction of smoke, ‘The adventages of the box are twofold, 
With its aid much thicker smoke may be used than would be 
convenient in an open room, and it is more easy to avoid 


1 Paper read at the Royal Society, December zr, 2882, by Lord 
Rayleigh, F.R.S., Professor of Experimental Physics in the Univesity 
of Cambridge. 
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draughts which interfere greatly with the regularity of the 
phenomena to be observed. Smouldering brown paper was 
generally used to produce the smoke, but other substances, such 
as sulphur and phosphorus, have been tried, The experiment 
was not commenced until the smoke was completely formed and 
had come nearly to rest. In some respects the most strking 
results were obtained from a capper blade about -iach broad, 
formed by hammering flat one end of a stout copper rod. The 
plane of the blade was horizontal, and its length was in the line 
of sight. The unhammered end of the rod projected from the 
box, and could be warmed with a spirit-lamp. The dark plane 
was well developed. At a moderate distance above the blade it 
is narrow, sometimes so narrow as almost to render necessary a 
magnifying glass; but below, where it attaches itself to the 
blade, it widens out to the full width, as shown the fipure. 


e 

Whether the heated body be a thin blade or a cylindrical rod, 
the fluid passes round the obstacle according to the elpstrical 
law of flow, the stream-lines in the rear of the obstacle being of 
the same form as in front of it. This peculiarity of behgviour 
is due to the origin of the motion being at the obstacle tt-elf, 
especially at its hinder surface. If a seream be formed by ether 
means, and impinge upon the same obstacle without a difference 
of temperature, the motion is of a different character altogether, 
and eddies are formed in the sh®dow. 

The difference of temperature necessary to” initiate these 
motions with this dark plane accompaniment is in-ignifigant. On 
July 20, 1881, a glass rod, about ł-inch in diameter, wag em- 
ployed. Tt was heated in a spirit-lamp, and then Miserted in the 
smoke-box. The dark gJane gradually became thinner ag the 
rod cooled, but could be followed with a magniger for a long 
time. While it was still quite distinct the experiment was 
stopped, and on opening the box the glass red was found to be 

arcely warmer than the fingers. It was almost impossisle to 
believe that the smoky matter had been evaporated. ° 

In order to test the matter more closely, smoke was slowly 
forced through a glass tube heated near the end pretty strongly 
by a spiritamp, and theneallowed to emerge mto the concen- 
trated sunshine. No distinct attenuation of the smoke could be 
detected even under this treatment, 

It is not necessary to dwell further upon these considerations, 
as the question may be regarded as seitled by a decisive experi- 
ment tried a few days later. The glass rod before u el was 
cooled in a mixture of salt andgice, and after wiping was placed 
in the box. In a short time a dark plane extending downwards 
fromthe rod, clearly developed itself and persi@fd for a long 
while. This reult not mewely shows that the dark plane is not 
due to evaporation, but also excludes any explanation depending 
upon an augmentation in the difference of densitie» of fluidsand 
foreign matter. 

The experiment was varied-by using a [U-tube through which 
cooled water could be made to flow. When the water was not 
very cold the appearances were much the same as with the solid 
rod; but when by means of salt and ice the tube was cooled 
still further, a curious complication presented itself. Al ong the 
borders of the dark plane the smeke appeared considerably 
brighter than elsewhere. Sometimes when the flaw was not 
very regular it looked at first as if the dark plane had been 
replaced by a bright one, but on closer examination the dark 
plane could be detected inside. There seems no doubt but that 
the effect is caused by condensation of moistflre upon the smoke 
due to the chilling which the damp air undergoes in passing 
close to the cold obstacle. Where the fog forms more light is 
scattered, hence the increased brightuess, That the fog should 
not form within the smoke-free plane itself is whit we might 
expect from the interesting observations of Aitken. 

With respect to the cause of the formation of the dark plane, 
the most natural view would seem to be that the relativeiy dense 
particles are thrown outwards by centrifugal force as the mixture 
flows in curved lines round the Obstacle. Even whe the fluid 
is at rest 2 gradual subsidence must take place under the action 
of gravity; but this effect could at first only manifesteitself at 
the top where the upper boundary of the gas prevents the 
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entrance of more dust from above. It is known that air in a 
closed space will gradually free itself from dust, but the observa- 
tion of a thin dust-free stratum at the top of the vessel is difficult, 
If we conceive a vessel full of dusty air to be set into rapid rota- 
tion, the dust might be expect®d to pass outwards in all direc- 
tions*from the axis, along which a dust-free line would form 
itself. I have tried this experiment, btt looking along the axis 
through the glass top of the vessel, I could see no sign of a dark 
line, so long as the rotation was uniform, When, however, the 
vessel was stopped, a column of comparatively smoke-free air 
developed itself along the axis. This I attributed to the forma- 

- tion of an inward flow along the top of the vessel, combined with 
a downward flow along the axis after the manner described and 
explained by Prof. James Thomson, so that the purified air had 
been in intimate proximity with the solid cover, It would almost 
seem as if ind of contact was sufficient to purify the air 
without the aid of centrifugal €orce, 

The experiments made hitherto in order to elucidate this ques- 
tion have given no decisive: result, If the thin convex blade 
already spoken of be held in the smoke-box in a vertical instead 
of in a horizontal plane, the lines of motion are much less curved, 
and we might expect to eliminate the influence of centrifugal 
foree. I, hafe not succeeded in this way in getting rid of the 
dark plane; but since under the magnifier the curvature of the 
motioy was still quite apparent, no absolute conclusion can be 
drawn, ° 





8 
ON THE MORPHOLOGY OF THE PITCHER 
OF “CEPHALOTUS FOLLICULARIS”? 


THE brief, but most interesting, memoir on this subject read 
by Prof. Alexander Dicksof before the Botanical Society 

eof Pir bygt ôn March 10, 1881, was the first to throw any 
clear light upon the obscurity which had previously enveloped 
it. The conclusions at which he arrived seemed to be fully sus- 
tained’ by the facts which he then published ; but sinve there are 
still Qotanists who do not fully accegt those conclusions, any 
independent eydence bearing upon the problem of the morpho- 
logy of these curious pitchers may be worth recording. 

The publication of Prof. Dickson’s memoir caused me t8 watch 
thé growth of my plants of Cephalotus with increaséd interest, 
Krom time to time abnormal leaves have made their appearance, 
which seemed to afford more or less support to the views which 
the Professor entertained. This spring one of my plants has 
developed a leaf the growth of which». I have watched. When 

© this leaf first becume visible it bore no indication of being other 
than an ordinary leaf of the plant, but its upper surface soon 
exhibited a somewhat shrivelled appearance, like that of a leaf 
distorted by the action of Aphides, It soon became evident 
that this disturbagice was but the commencement of the process of 
pouchinz described by Prof. Dick$on. That which at first ap- 
peared t) be a mere distortion of the surface of the leaf soon 
deepened into®@ considerable depression, Which became more 
considerable day by day until the deaf reached the condition 
represented in my figures I, 2, and 3. Fig. 1 represents the 
uppes, 2 the lateral, and 3 the inferior surface of this leaf. 

From the beginning of its growth a was the unmistakable, some- 
what cuspidate apex of the leaf, as it was also the distal end of 
the prominent ciliated ridge, 4, the obvious precursor of the 
middle dorsal wing, which forms so conspicuous a feature of the 
normal pitcher. It will be seen in Fig. 2 that this ridge only 
extends downwards to the point c, whilst @ was evidently the 
fundus of the enlarging pouch, relations which approximate 
closely to what characterise these portions of the perfect pitcher. 
On the under surface of the leaf (Fig. 3) we find this middle 
wing extending downwards from a, flanked on either side by a 
smaller, slightly curved ridge, also ciliated, the two unquestion- 
ably representing th@ lateral wings of the normal organism, It 
is perfectly clear that the peripheral outlines of the figures 1 and 
3 represent the'true primary margins of the leaf from the point æ 
to the base of the petiole e. The upper half of this margin is 
abundantly ciliated, the hairs becoming more scanty as we 
approach the lower half of the leaf. 

Fizs. 1 and 2 show the form of what obviously represents the 
lid, f of the true pitcher. In its essential features it accords with 
those figured by Prof. Dickson, who correctly recognised its true 
homology. ® As in his Fig. 5, this lid is two-lobed, its central 
indentation, g, separating two triangular lobes. This arrange- 


t By We C. Williamson, LL.D., F.R.S., Professor of Botany in the 
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ment corresponds substantially with what exists in the*normal 
pitcher, only in the latte? the lobes are large and rounded instead 
of being small and triangular. The free margin of this rudi- 
mentary lid is abundantly ciliated, as in the perfect pitchers, 
Thus far my specimen only confirms and illustrates the con- 
clusions arrived at by Prof. Dickson, viz. that the pitcher is 
merely a depression in the upper surface of the leAf, of which 
the petiole ¢ is identical morphologically with the terefe petiole 
of the true pitcher, whilst the lid, 7 is an outgrowth of the 
a 


a eo @ a 








upper surface of the Jeaf from the proximal margin of that 
depression. ` ° : 
Prof. Dickson was not able to decide with absolute certainty 
which part of the matured normal pitqher repreSented the primary 
apex of the leaf. In his abnormal specimens, as In mine, that 
apex coincided with the apex a of the middle dorsal wing. As 
is well known, in the perfect pitcher the entrance into the 
pitcher is bounded by a thick,+avoluted, toothed rim, to which 
the apical point of the dorsal wing is external. The Professor 
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was uncertain whether the apex @ of the wing coincided with 
the true apex of the leaf, or whether that apex is hidden in the 
involuted margin of the pitcher. He inclines, however, tawards 
the former view, and I have the eonviction that he is right. The 
two ciliated margins, a’ a’, of Fig. 1, are obviously the two 
lateral margins of the anterior portion of the normal leaf, de- 
monstrating clearly that the point aisits apex. In the true pitcher 
these margins have lost their ciliæ, a few prominent teeth being 
substituted for them, and become thickened at their inner side 


Xune, 7, 1883] ° 


e 

hy the development of the rounded and ribbed involuted border. 
It appears clear to me that this thick involuted structure is an out- 
growth from the upper surface of the leaf, and which crossed the 
base of the cuspidate apex, a, without materially modifying it ; 
aud as it fe doped in a similar manner round the base of the 
distal surface of the lid J£, it contracted that base so as to reduce 
the attachment of the lid to the pitcher to very small dimensions. 
If th@ explanation is as correct as l believe it to be, the apex a 
of the middle dorsal wig is afso the true apex of the leaf, whilst 
the involuted margin of tre pftcher and the whole of its lid are 
equally outgrowths from its upper surface. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxFoRD.—In a Convocation to be held in the Sheldonian 
Theatre on Wednesday, June 13, # twelve o’clock, it will be 
proposed to confer the gegree of D.C.L. honoris causé upon 
Lord Rayleigh, M.A., F.R.S., Professor of Experimental 
Physics and Honorary Fellow of Trinity College, Cambridge, 
and Sir F@ederick A. Abel, K.CgB., F.R.S. 

In a Convocation held on June 5 the following decree was 
submitted to the House :—‘‘ That the Curators of the University 
chest be authorised to expend a sum not exceeding 10,000/, in 
the erection of a laboratury, working-room, and lecture-room for 
the Waynflete Professor of Physiology, and in providing fixtures, 
warming apparatts, and gas for the same,” which was carried 


by 88 to 85. ae 


e CAMBRIDGE,—The Geological Museum Syndicate recommend 
the combination of a new chemical laboratury with the Sedgwick 
Geological Museum, and believe that no better site will be avail- 
able than the Downing Street froniage. They have asked per- 
mission to obtain plans and estimates in accordance with this 
proposal, 

Tke Special Board for*Medicine regommend the combination 
of the subjects af botan§ and comparative anatomy, now taken 
in the Ist and 2nd M.Q. respectively, into one—elementary 
biology, which is to include much less than the two separate 
subjects. They propose that chemistry and physics in the Ist 
M.B. may be taken at a distinct period from the elementary 
biology, if candidates prefer it®and also that human anatomy 
and physiology in the 2nd M.B. may be taken at a distinct time 
from pharmacy and pharmaceuti#al chemistry. They also pro- 
pose to discontinue classifying candidates, which has only been 
adopted of late years, and to publish merely alphabetical lists. 

The university Local Lectures in populous centres have during 
the past winter, as usual, incluggd numerous courses on science 
subjects, including chemistry and electricity, by Messrs. C. M. 
Thompson and S. L. Hart; Europe in Prehistoric Times, by 
Mr. J. E. Marr; Geology and Physical Geography, by Mr, 
W. W, Watts; Physics of the Earth, by Prof. Teall, &c. 


Lonvw@n.—On Tuesday afternoon last a large number of the 
friends of the medical education of women met at the Ladies’ Medi- 
cal College in Brunswick Square at the ceremony of presenting the 
prizes to the successful students of that institution. Countess 
Granville presided, and in the course of the proceedings Mr. 
Stansfeld, M.P., referred to the financial condition of the college 
as satisfactory. Two gentlemen from India spoke on the recent 
movement in Bombay to secure qualified medical women for that 
country, and referred to the immense value of a knowledge of 
medicine as an adjunct to missionary effort. Mrs. Garrett- 
Anderson, M.D., as Dean of the College, supplied some sta- 
tistics of its progress, and Mrs. Fawcett, in proposing a vote of 
thanks to Countess Granville, dwelt on the assi$tance which the 
movement for placing a medical training within reach of women 
had received from Earl Granville in his capacity as Chancellor 
of the University of London. 


WITH a view to encourage the study of veterinary science, the 
Lieutenant-Governor of Bengal has resolved to offer two prizes 
—qne of 50/. and the other of 20/.—for competition by holders 
of Agricultural Scholarships from Bengal, studying in the Royal 
Agricultural College, Cirencester. 


SCIENTIFIC SERIALS 


THE American Fournal of Science, No. 149, May, 1883. 
~—Observations of the transit of Venus, December 6, 1882, 
at Princeton, New Jersey, and South Hadley, Massachusetts, 
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by Prof. C. A. Young. Two sets of measurements of 
the planet’s diameter, and some spectioscopic obseivaticns 
were made by the author andeMr. McNeill. During the 
transit 191 pbctographs were taken by Piof. Brackette and 
assistants. Of these 4q were first class, 30 worthless, the 
rest of all grades of excellence. The planet’s atmosphere vas 
seen by all observers at Princeton. But no satellite, sj ots, or 
marks were detected upon the planets disk.—Notes on the 
occurrence of certain minerals in Amelia County, Virginia, by 
Wm. F. Fontaine. These have been brought to light during 
the excavations carried on for some years past for the 1 urpose 
of obtaining mica. They are chiefly feldspar, leryl, fluorite, 
columbite, garnet, orthite, microlite, monazite, and helvite.— On 
the surface limit or thickness of the cdhtinental y@ecier in hew 
Jersey and the adjacent States, by J. C. Smock.—Contributions 
to the geological chemistry of Yellowstone National Park, by 
F. Leffmann and W. Beam.—Notes on American eartbqual.es, 
with records from June, 1879, to end of December, 1882, by 
Prof. C. G. Rockwood.—A four years’ record of earthquakes 
in Japan, studied in their relation to the weather and. sea: ons, b¥ 
Dr. Thos. H. Streets, U.S. Navy. The shocks age ta! ulatgd, 
with remarks on the state of the barometer and tentpersture. 
Three charts show the relation between the height of the laro- 
meter and the earthquakes.—Observations on the fgsil- of 
the metamorphic rocks of Bernardston, Mass., by R. P.*Whit- 
field.— On De Candolle’s ‘‘ Origin of Cultivated Plants,’ with 
annotations upon certain American species, by Asa Gray and 
J. Hammond Trumbull (part ii.). ° 


Annalen der Physik und Chemie, 1883, No. 5.—Experimental 
researches on the elliptical polarisation of light by reflection from 
surface-coloured bodies, with ten illustrations, by Julius Me:kel, 
—A new radiometer, described and figured by C. Bater.—Th& 
radiation of rock-salt under various temperatures, by he same 
author.—On the generation of heat in the absorpion of gases by 
solids and fluids, with, illustration, by P. €happui-.—Some 
remarks on the action of"air condensed on glass surfads, hv W. 
Voigt.—On the theory of the longitudinal impatt of cylindrical 
10ds, +y the same author.—Observations on the action of quick- 
silver droj} falling in thermometrical tutes, by Paul Volhu don. 

*—On the galvanic resisting-power of psilomelan, by Hugo 
Meyer.— Remarks on W. Siemens’ theory of luminasity, by W. 
Hittorf.—On a hitherto unrecorded phenomenon acccom} anying 
electric discharges, with three illustrations, by Heinrich Ilertz. 
On the action of platinum, palladium, gold, coal, aud alu- 
minium in nitro-muriatic acid, by Carl Fromme.—On the dyna- 
mometrical method of determining the ohm, by J. Fréhlich.— 
On the measuremenf of local variations in terrestrial magnetic 
horizontal intensity, by F. Kohlrausch.—Researches in the 
electromagnetic phenomena ¢ rotation, with three illustrations, 
by Friedrich Koch.—Experiments in connection with the theory 
of she Nobili-Gusbhard Sings, by W. Voigt. easurement of 
the diminution of sound iy the telephone, by K. Vierordt.—On 
electric undulatory movements, with illustration, by A. Ovei beck. 
—On the selective absorption of solar energy, with two plates, by 
S. P. Langley.—Remarks on C, Bohn’s treatise on ‘* ABsolute 
Dimensions,” by Paul Volkmann.—An account of Foucault’: 
experiment with the pendulum, Wẹ A. Schuller. 

No. 6.—-On the measurement of the refractive relations cf 
coloured fluids, with four illustrations, by C. Christiansen —On 
the determination of the power of emission and absorption cf 
heat in bodies, by the same authoy.—Observations on Norman 
Lockyer’s theory of dissociation, by Hermann W. Vogel. —Re- 
searches on the variation of temperature in the pole-plate. of a 
voltameter during the transmission of electric currents, with two 
illustrations, by E. Edlund.—Carl Fromme’s electrical investiga- 
tions (continued) ; Experiments on the coredensation and absorp- 
tion of hydrogen by platinum and palladium ; +és¢zé and further 
explanation of the results contained in the two previous sections. 
—Remarks on A. Kundt’s treatise on ‘The Optical Action of 
Quartz in the Electric Field,” by W. C. Roéntyen.—On some 
experiments with static electricity, with numerous illustralions, 
by V. Dvorak.—Some remarks on the unipolar conduction of 
solid bodies, by F. Braun.—On the elliptical polarisation of the 
heat rays reflected by metals, by H. Knoblauch.—On the fluor- 
escence of the vapour of iodine, by E. Lommel.-eOn the ther- 
modynamic equilibrium of vapour mixtures, by Max Planck,— 
On some modifications of the pyknometer, by G. W. A. Kahl- 
baum.—On the selective absorption of solar energy (continued), 


with fresh observations on the invisible prismatic spgctrum, 
by S. P.*Langley. 
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THE Setblaiter to part 4 contains papers on the necessity of 
introducing certain modifications into the study of mechanics, 
and eliminating diverse problems from them, by Yvon Villar- 
ceau,—On the influence of temperature on manifestations of 
molecular energy, by A. Millar.—On the inner pressure and 
energy of superheated vapours, by G. Schmidt. ji 


Journal de Physique Théorique et Appliquée, April, 1883.— 
Methods for determining the ohm, by Marcel Brillouin.—On the 
solidification of phosphorus and other substances in superfusion, 
by M. D. Gernez.—On the theory of colourless curves in double 
refractive crystals, by J. Macé de Lépinay.—A new hygrometer 
condensing internally, described and figured by A. Crova.—A 
new electrocapillary translator, described and figured by E. 
Debrun.—@®™-the reading of a system of two electrodynamic 
machines, by A. Potier. m 


Revue Internationale des Sciences, February, 1883, contains 
articles :— On the contagiousness of tubercle.— On the Khouds, by 
Élie Reclus.—On the dangerous properties of finely-divided 
eoal-dust, by Prof. Abel.—On the adulteration of food in Paris, 
py M. Egasse.—Medical anthropometry from the point of view 
of ®%ptituge for military service, by M. Jansen.—Proceedings of 
the Academy of Sciences, Paris, 


Fowrgal of the Asiatic Society of Bengal, Vol. li. Part 11, 
No: 4; 1882, contains :—On a new species of Hipparchia from 
the Nqrth-West Himalayas, by Major G F. L. Marshall.—Notes 
and drawings of the animals of various Indian land mollusca, by 
Lieut,-Cof H. H. Godwi®-Austin (P1. 5).—Some further results 
of sun-thermometer observations, with reference to atmospheric 
absorption and the supposed varjation of solar heat, by H. F. 
Blanford. 


e 

©. THE Aechives des Sctences Physique et Naturelles for March 
contaiès apers by M. Schneebeli, on the determination of the 
absoluee capagly of some condensers in electromagnetic mea- 
surement ; by Rabu) Gautier, on the great comet of September, 
1882 #byeDr, Julius Maurer, on the theory of the atmospheric 
absorption of s8lar radiation.—M. Casimir de Candolle has an 
interesting biographical notice of the eminent naturalist mile 
Plaatamour. ° 





SOCIETIES AND ACADEMIES 
LONDON ° s 


Royal Society, April 19.—‘‘ On the Limiting Thickness of 
Liquid Films.” By A. W. Reinold, M.A., Professor of Physics 
in the Royal Naval College, Greenwich, and A. W. Riicker, 
M.A., Professor of Physics in the Yorkshire College, Leeds. 

The previous vestigations of ghe authors have shown that 
the specific electrical resistance a soap film thicker than 
374 x 10-°mmgis independent of the thickẹess, and that the 
composition of filfas formed of M. Plateau’s “liquide glycérique” 
may be largely altered by the absorption or evaporation of 
aqueous vapour which attends even slight changes in the tem- 
peratufte or hygrometric state of the air (PAi. Zrans. Part II. 
1881, p. 447). 

In the present paper they ælescribe a modified form of the 
apparatus which they previously employed. The glass case in 
which the films are produced is surrounded by water, and addi- 
tional precautions are adopted for maintaining the aqueous 
vapour within it at the tension proper to the liquid of which the 
films are formed. These changes have entailed considerable 
alterations in details, but the main features of the apparatus 
remain unaltered, The new form, however, possesses the im- 
portant advantage that the temperature and hygrometric state of 
the air in contact with, the films can be kept perfectly constant 
during the progress of the experiments. With this apparatus a 
number of measures have been made of the electrical resistance 
of films which have thinned sufficiently to show the black of the 
first order of Newton’s rings. To deduce the thickness from the 
resistance, it is necessary to assume that the specific resistance 
- of the films is the same as that of the liquid in mass. The 
authors’ previous experiments do not enable them to assert the 
truth of this assumption for such thin films, and it was therefore 
important to,ascertain by an independent method whether it 
might be taken as approximately true. 

For this purpose between fifty and sixty plane films were 
formed in®a glass tube 400 mm. long and 18 mm. in inter- 
nal diameter. The tube was closed by pieces of plate glass 
and påced in the path of one of the interfering rays ine. Jamin’s 


: ) 


‘‘interferential refractometer.” When the films had become 
black, a known number were broken by bringing an electro- 
magnet near to the tube and thus moving some sewing needles 
which had been inclosed along with the films. The mean thick- 
ness of the films was deduced from the displac®ment of the 
interference ‘‘ fringes ” caused by their rupture. z 

Two liquids were observed, vizą M. Plateau’s ‘‘ liquide glycé- 
rique,” and a soap solution containing no glycerine. The, fol- 
lowing are the means of the varios groups of observations :— 


Liquid: Method, Mean thickness in, terms 
PRE _ ; of 10°56 mm. 
Liquide glycérique’’... Electrical... II‘9 
Optical IO a 
Soap solution Electrical... iiy 
Optical I2'I 


The agreement between these numbers is sufficiently close to 
make the fact that they ar® approximately corsect unquestion- 
able, and to prove that the mean thigkness of a black film is 
nearly the same for both liquids. 

The electrical observations afford a means of comparing the 
thicknesses of different black fẹms and observing whefher or not 
the thickness of the black portion of any particular film alters 
as its area increases. The results obtained in the paper and in 
a previous preliminary investigation on the same subject (Proc. 
Roy. Soc., 1877, No. 182, p. 334) are summed up by the authors 
as follows :— e 

(1.) Persistent soap films which thin sufficiétly to exhibit the 
black of the first order of Newéop’s rings invariably display an 
apparent discontinuity in their thickness at the boundary of the 


| black and coloured portions. 


(2.) The whole of the black region, at the time of or very soon 
after its formation, is of uniform thickness. ; 

(3.) This thickness remains unaltered in any film, whether the 
coloured parts of the film are thinning or thickening. increasing 
or diminishing in extent. e 

(4.) It is different for different filmy but no connection has 
been traced between its magnitude and the tinfe which elapses 
between the first formation of the filon? and the first appearance 
of the black, or between either of these and the time of obser- 
vation. 

(5.) The mean values of this {Rickness are the same to within 
a fraction of a millionth of a millimetre, whether the films. are 
plane or cylindrical, in contact ith metal or with glass, formed 
of soap solution alone, or with the addition of more than two- 
fifths of its volume of glycerine. 

(6.) Two totally independent methods of measuring the thick- 
ness of the black portions of the films give completely concordant 
results, ~ 

(7.) The mean value of the thickness calculated by giving 
equal weight to the results of the electrical and optical experi- 
ments is I1°6 X 10-°mm, The extreme values formed were 
7'2 X Ic and 14°5 X 1o-§ mm. a 

The smaller of these quantities is therefore a limitingWhickness 
to which a soap film in air saturated with the vapour of the 
liquid from which it is formed rarely attains, and below which 
none of the films observed by us have thinned. 


Linnean Society, May erro nal te Meeting. —Sir 
John Lubbock, Bart., president, in the chair.—Mr. R. McLach- 
lan read for the Audit Committee the statement of receipts and 
payments for the year ; 7507. had been invested, and a balance 
at banker's (April 30) remained of 514/. 8s. 7¢.—The Secretary 
(Mr. B. D. Jackson) read his annual Report. Since the last 
anniversary II Fellows and 1 foreign member had died and 11 
withdrawn, white 54 new Fellows had heen elected. Between 
purchase, exchange, and donations, 407 volumes and 442 sepa- 
rate parts had been added to the library.—Mr. G. J. Romanes, 
on behalf of the subscribers, formally handed over the portrait of 
Charles Darwin, painted by Mr. J. Collier, its exhibition at the 
Royal Academy last year having then prevented its presentation. 
—A bust of the late Prof. Louis Agassiz by the American 
sculptor, Mr. Hiram Power, was handed over by Prof, Allman 
to the Society as a present from he sculptor’s son, Mr. H. 
Power of Florence.—An engraving from Gainsborough’s painting 
of the old English naturalist, Mr. Thomas Pennant, was presented 
by Mr. Howard Saunders in the name of Mrs. Alston, as a bequest 
from her son, the Society’s late secretary, Mr. E. R. Alston.— 
The President then delivered his anniversary address, comment- 
ing generally on the events of the past year, with special 
reference to their bearing upon the Society; in congratulating 
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the Society on its annual balance-sheet, & reminded the Fellows 


thaf, besides investments, the property of the Society might be 
valued at 25,000/., or a total of 30,0007. ; he alluded to colonial 
Fellows and the good work they are doing, incidentally referring 
to the British Association meeting in Canada in 1884. Reference 
was also mad@to the progress of rearrangement of the Biological 
Collectiom@s in the Natural History Museum at South Kensington ; 
this was followed by reports an the various botanical and zoo- 
logical publications issued *at home and abroad during the last 
twelv@Month. Remarks weft made on the stock of the Society’s 
Journals and Transactions, alse on the purchase of a portrait of 
facob Robart (1598-1679), and the President himself presented 
a valuable portrait of "Linnæus painted from life, by the Swedish 
Magnus Hollman.—A resolution was unanimously accorded by 
the Society, at the instance of the Chair, to Mr. G. Bentham and 
Sir J. D. Hooker on the completion of their great work, the 
‘t Genesa Plantarum."—The scfutineers having examined the 
ballot, then reported that Mr. Thomas Christy, Mr. H. E. 
Dresser, Mr. G.eMurray, Mr, H. Saunders, and Mr. II. T, 
Stainton had been electedganto the Council in the room of Mr. 
H. W. Bates, Mr. G. Busk, Mr. C. B. Clarke, Sir John Kirk, 
and Mr. R, McLachlan,gwho retired ; and for officers, Sir J. 
Lubbock af president, Mr, FrankeCrisp as treasurer, and Mr. 
B. Daydon Jackson and Mr. G. J. Romanes as secretaries. 


Physical Society, May 26.—Prof. Clifton in the chair.— 
Mr. G. Griffith read a paper on the graphical representation of 
musical intervals, in whieh he gave an account of previous 
attempts to represent musical intervals in a graphical manner, 
and exhibited an enlargement o$ a diagram published by Dr. 
Pole im Sir F. Ouseley’s ‘‘TYeatise on Harmony.” In this 
diagram the musical intervals contained in one octave are repre- 
sented by the differences between the logarithms of the vihration- 
numbers formirg them. Mr. Griffith proposes to apply this 
principle to the whole musical scale. Retaining the lines used 
in ordinary music he inserts a faint line between these at unequal 
distances to represent the tones aud semitones. Several diagrams 
were exhibited, in which the principle was applied to the repre- 
sentation of intervals to the sequence of the keys in the major 
diatomic scale, and to act®al music. Mr. W. G. Blakely and 
Dr. Coffin considered that it would be a great help to students to 
have the method proposed. Mr. Blakely considered that it 
combined the advantages of the*tonic solfa and ordinary nota- 
tions. Dr. Coffin thought that it might become generally used.— 
A paper by Dr. J. Fleming on 
radiation in incande-cent lamps, ‘When the carbon filament in 
an Edison lamp volatilises, the vapour is condensed on the glass 
inacloud. When the copper electrode is volatilised, the copper 
is likewise deposited, but there is a bare space or line left on the 
glass in the plane of the flamenfforming as it were a shadow 
of the filament. Dr. Fleming explains this on the supposition 
that the copper particles are thrown off in straight lines, as in a 
Crooke’s vacuum, This shadow is not noticed in the carbon 
deposits, Dy, Fieming also remarks that the colour of a thin 
copper couwH Is the same asa thin layer of gold in transmitted 
light.—Mr, W. Baily read a paper on an illustration on the 
crossing of rays. He took the case of three rays of homogeneous 
light of the same intensity, and parallel to one plane, and 
polarised so that the vibrations were also parallel to the plane, 
and he exhibited and explained diagrams showing the motion 
which would occur under the circumstances.—Prof, F. Guthrie 
exhibited one of Chladin’s plates bearing a striking re-emblance 
to one of these figures. Mr. Baily thought the analogy might 
be a real one.—Prof. Clifton described an improvement which 
he had“nade ig the glass insulating stem he had exhibited to the 
Society on a former occasion, This stem had a glass cup en- 
circling it, and of a piece with the stem. Sulphuricacid was put 
into the cup. The new pattern had a hole formed into the 
bottom of the cup, and the upper part of the stem fitted into this 
hole like a stopper. It could thus be removed at will and the 
acid renewed. Prof. Ayrton stated that he had used a similar 
arrangement for nearly two years, a narrow necked glass bottle 
taking the place of the cup.—{In the report of the Physical 
Society for April 28 (p. 47), Mr. H. R. Droop’s name was 
written Zroop. | ° 


Entomological Society, May 2.—J. W. Dunning, M.A., 
F.L.S., &c., president, in the chair. —The President said: 
“You scarcely need to be reminded that we this day com- 
plete the fiftieth year of our existence. Tt was on May 3, 1833, 
that nine gentlemenu—Messrs. Children, J. E. Gray, G. R. Gray, 
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Hope, Horsfield, Rudd, Stephens, Vigors, and Yarrell—met 
and resolved to found the Entomological Society of London, 
No time was Jost ; for on the 22nd of the same month the fir-t 
general meeting was held at the Thatched House Tavera, the 
Rev. Wm. Kirby was chosen Honorary President, 103 Membe:s 
were enrolled, and a Cound] of thirteen were chosen to compicie 
the organisation of the Society and prepare rules for its govern- 
ment, Rooms were taken at No. 17, Old Bond Street, and: n 
November 4, 1833, under the presidency of Mr. Children, the the 1 
Secretary of the Royal Society, a code of by Jaws was adopted 
and our first scientific meeting was held. Of the orisinal Mev- 
bers six, aud six only, still survive—Prof, C., C. Babington, the 
Rev. Leonard Jenyns (now Blomefield), Sir Sidney S. Saunde;-. 
Mr. W. B. Spence, Mr. G. R, Waterbguse, and pets West- 
wood. Ofthese Mr. Waterhouse has the additional distinction of 
having been one of the original Cowncil, and th» first Curator of 
the Society. Our meetings continued to be held at 17, Old Bond 
Street, from 1833 until 1852, when we removed to No, 12, Bel- 
ford Row; during nine sessions commencing in 1865, by the 
kindness of the Linnean Society, we a~sembled in Rurtnzten 
House, but our library remained in Bedford Row. In 1875 the 
library and place of meeting were again united in This hous: 
and though the building operations now in pro:ress have pre- 
vented us from indulging in any celebration of our jubilvy, v e 
shall soon be in the enjoyment of improved accomn o atif, and 
I hope it may be long before the Society has again to chanzze -is 
quarters, At the present moment we have 33 Subveriber® aid 
205 Ordinary Members, making a tgtal of 238 coatri uti ig 
Members. Three years ago I ventured to express from t's 
chair a hope that we might be able to publish a ju’atee Est af 
not less than 300 Members. & is not yet too Inte, And I 
appeal to each and all of you, gentlemen, to be active instinving 
to attain this object. ‘The Entomol gical Society of [zd ris 
instituted for the improvement and diffusion of emton#]Lereal 
science.’ From first to last this has been our onlgelject.¢ To 
bring fellow-workers into frienily communicatio and facihiste 
the interchange of ideas, %o extract the hidden known Rize uf 
secluded students, to provide a library for consuMatioa, to or 
couragesobservation and experiment, and to publish the te nit 
for the beneft of all whom they may concern—-such is our nwt, 

tle very reason of our being, And I venture to asert that ieg 
Society has succeeded in its object. If any be incline!) to deus, [I 

refer him to the thirty volumes of our 7razsactzens, to the Ae or af 

Proceedings gt our more than 600 meeting., as pro of of ourz ty 

and of the unfailing ardour with which the Society has now for half 

a century devoted itself to the diffusion of entomolosical scien e. 

I can only regret that by the irony of fate it has fallen to mp tot 


. to fill the presidential ghair on this occasion, when, of all othe, 


it ought to have been occupied by one of the fathers of Prick 
entomology. But you have wied it otherwise, “and I wil! bery 
my regret; nay, it is already swallowed up in the delight I feel 
at the commission evith w&ich I have been ingsu-ted by ihe 
unanimous voice of the Council, and I am sure that the propesi- 
tion I have now to make wih meet with your approval, and ue 
carried by acclamation. I have to suggest that Prof. We-twa id 


- be made titular Life-President of the Society, There is no man 
. to whom we as a body owe so much. An Original Meniter, he 


has never failed us; during the cruc#l period vf our childhood 
he was the motive power, the life and soul of the Society ; for 


' fourteen consecutive years he was Secretary, and for part of that 


| 


time he was Curator also. The Council has seldom beer crn- 
plete without him; he has been vicg-president times with ut 
number, and during six years (1851--52, 72 -73, 76 77) he was 
our president. Whilst he resided in or near London he rarcly 
missed one of vur meetings ; even Oxford cannot keep him away 
from us; and there is not a single year from first to last that he 
has not been a contributor to our Zravsactions@ From 1827 t>the 
present time his pen and his pencil have never been idle; his 
papers are scattered broadcast over the scientific publication. of 
this and other countries. Scientific bodies, both at home «nd 
abroad, have delighted to do him honour. I do not propose to 
abdicate the function with which your kindne:s has invested ie. 
But if it be your pleasure to adopt the suggestion tht hay bren 
made, I shall be proud to recognise Prof. Westwood us my 
titular chief, and to yield the chair to him at any of our scient.fic 
meetings when we are favoured with his presence. & know no 
better way of showing that our constancy is equal to hi., ond 
that our gratitude is enduring and lifelong, It is a barren title 
and an empty honour, but it is all that we as a Society can best w. 
He has grown gray in our service, and in recognition of is 
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services, to us in particular and to our science in general, I ask 
you to confer upon him a title which will be a standing record 
of the esteem in which we hold him, and which throughout the 
evening of his days shall ass@re him of our affectionate respect.” 
The proposal was carried by acclamation, and Prof. Westwood 
was declared honorary life-pre ‘ident vf the Society. 


Anthropological Institute, May 22.—Mr. Hyde Clarke, 
vice-president, in the chair.—Mr. G. P. Rathbone exhibited 
and described a collection of ethnological objects from Bolivia. 
—Major H. W. Feilden read a paper on stone implements from 
South Africa. The specimens exhibited form part of a collec- 
tion made by the author in Natal, the Transvaal, and Zululand 
during the years 1881 and 1882. Out of the large number of 
worked st@mes and infplements that have passed through the 
author’s hands he had seen scarcely any with water-worn edges. 
It would appear, therefore, that these implements, chiefly made 
of comparatively soft materials, must have been used and lost in 
the immediate vicinity where they are now found, and the 
large numbers found in certain spots seem fo indicate settle- 
ments on stations at such spots; moreover, the most prolific 
pots are generally just those which would be most advantageous 
for proéuring game. On the summit range of the Drakensberg 
and in its rocky kloofs, where game must always have been 
scaréeg stone implements are scarce, if not altogether absent, 
whitt on the lower levels of the Newcastle district, which even 
in the memory of middle-aged colonists swarmed with countless 
herds of antelope, we find abundant traces of the Stone period. 
The conelusion at whicle the author arrived was that the users of 
the stone implements found in the more recent of the superficial 
alluviums were not separated from the present day by any great 
lapse of ‘time, On several ftcasions crystals of quartz were 
found ig company with stone implements in the alluviums, and 
the author believed that the Stone age people had carried these 
crystals either as charms or ornaments, Possibly the Stone age 
existed for @eggthened term in South Africa, and may resolve 
itsebf igto Paleolithic and Neolithicgperiods, but at present we 
have ‘hardly sufficient data at command to enable us to arrive at 
definite conclusions.—The Rev. C. T. Price read a paper by the 
Rev. James Sibree on relics of the sign and gesture Fanguage 


among the Malagasy. © 


Institution of Civil Engineers, May 22.—Mr. Brunlees, 
president, in the chair. The first paper read was on the Edin- 
burgh Waterworks, by Mr. Alexander Leslie, M.Inst.C.E.— 
The second paper read was on the waterworks of Pott Elizabeth, 
South Africa, by Mr. J. G. Gamble, M.A., M. Inst. C. E.—The 
third paper was on the water-supply of Peterborough, by Mr. 
John Addy, M.Inst.C.E. 
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Academy of Sciences, MẸ 28.—M. E. Blanchard, presi- 
dent, in the shair.—The following papers were read : —General 
consideration@on scientific methods with special reference*to the 
a posteriori method of Newton andethe a priori of Leibnitz, by 
M, E. Chevreu!. The author concludes that the experimental 
inéuctive method, as practised by Newton and his successors, is 
unquestionably the cause of the progress of the physico-chemical 
sciences, while the absolutg a priori method, as conceived by 
Leibnitz, barred the way to all further progress. , While Newton 
sought the proximate cause in order gradually to ascend to a pos- 
sible first cause, Leibnitz started from the first cause, which for him 
was everything. The study of the material world accessible to 
the senses led, according to the German philosopher, to nothing 
real, while the spiritual world, without parts or dimensions, as 
represented by monads, numerical unities endowed from their 
creation with motion, was the object of pure knowledge, that is, 
of God Himself.—An account of the meteorological station of 
Aigoual in the Cevennes, where an observatory for the systematic 
study of atmospheric phenomena is about to be erected, by F. 
Perrier. —Remarks on the violet sulphate of iridium in the heated 
state, due apparently to oxidation, by M. Lecoq de Boisbaudran. 
—On the physical and chemical constitution of the vine-growing 
lands treated by the method of submersion in the lower Rhone 
valley and Languedoc, by M. P. de Gasparin.—Experimental 
researches on the action of various alcohols applied slowly and con- 
tinuously to the pig, by MM. Dujardin-Beaumetzand Audigé. The 
alcohols fnvariably produced sleep, prostration, lassitude, while 
absinthe gave rise to phenomena of excitation somewhat analo- 
gous t@epilepsy. During the experiments, begun in June, 1879, 
and concluded in July, 1882, some of the animals died from the 
effects of the alcoholic poison, and others were, sacrificed in 
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order to study its actio& on the vital functions. This was in all 
cases found to be injurious.—Observations on the great comet of 
September, 1882, made at the Paris Observatory, by M. G. 
Bigourdan.—On the relations existing between the covariants 
and invariants of the binary form of the sixth order, by C. 
Stephanos.—On the relations existing between soler eclipses and 
terrestrial magnetism, by P. Denza.—Note on the hydrates of 
baryta, by H. Lescoeur.—-Constityents of the Montrond (Loire) 
mineral water, by M. Terreil.—On some combinations peculiar 
to the kreatine and kreatinine greu~s of substances, by H@#Puvil- 
lier. —ỌOn the fermentation of lyead-stuffs, by M. Chicandard. 
—On some features in the structure of the placentasof the 
rabbit, by M. I aulanié.—On the origin *of the follicular cells 
and of the ovula in Ascidians and other animals, by M. H. 
Fol. The author considers that these cells are génetically 
the strict homologues of he spermatoblasts in zoosperms, 
while the ovula itself corfesponds to the polyhlast or 
male ovula of Duval.—On the formation of the cystoliths 
and their reabsorption in plants, by Me Chareyre.—On 
the shingle, sand, and mud formagjons along the beach of 
geological seas, by M. Stan. Meunier.—Fresh observations on 
the dimorphism of the foraminifera, gvith four illustrations, by 
MM. Munier-Chalmas and @chlumberger.—On a® saccharine 
substance extracted from the lungs and phlegm of consumptive 
patients, by M. A. G. Pouchet.—On condiments, especially salt 
and vinegar, studied from the point of view of their influence on 
the digestion, by C. Husson. The author’s experiments confirm 
the conclusions of Wurtz, Dumas, Béclard, Claude Bernard, and 


' others, that taken moderately these condimdhts are useful, espe- 


cially in stimulating the fotmption of the gastric juice.» In 
excess they render the food more indigestible, and are irtitating 
to the coats of the stomach. ‘The proportion of salt should not 
exceed § or 10 grams to 0°5 kilograms of meat ; of acids I to 4 
per I¢oo. 
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THE ECLIPSE OBSERVATIONS 


i 
T HE following telegrams þavè been received touching 
the™@kservations of the oal eclipse of the sun on 


Khe 6th ult. :— ° 
To the Secretary, Science and Art Department 
a K SAN FRANCISCO, June 12, 8.16 A.M. 


Double grating on equatorial indjfferent ; dense prism 
n 6-inch equatorial good; integrating Hilger good ; red 

d slit good, red end prismatic camgra indifferent, first 
rder blue Rowland ‘bad, second order blue Rowland bad, 
-inch photoheliograph indifferent, small photoheliograph 
ood. Lines obtained mestly hydrogen, prominences 
most absent. ® e 

Through Renters Agency 


SAN FRANCISCO, June 12 
The solar eclipse on the 6th ult. was very successfully 
bserved by the English, American, and Continental 
stronomers stationed on Carolige*Island, the sky being 
beautifally*ciear at the time. The corona extended over 
distance of two diameters from the sun. The light 
| uring the middle of totality was equal to that of the full 
moen. Successful observations were made by Dr. Janssen, 
as well as by Prof. Tacchini, the intra~-Mercurial planet 
Wulcan was not seen by M Palisa. The D line of the 
ipectrum was seen flark in the corona by Dr. C. S. 
Hastings. Good photographs of the corona were obtained 
py the English observers as well as by Dr. Janssen. The 
English observers were also sutcessful in obtaining 
«hotographs of the fash. Good photographs were taken 
of the coronal spectrum in the blue*tend. The health of 
wlessrs. Lawrence and Woods, the English observers, is 
xcellent. 


Putting these two telegrams together, there is every 
eason to be contented with the work which has been 
Mone by the polyglot band of observers on Caroline 
sland, for, as is to be gathered from the telegrams, this 
nd not Flint Ind was the one selected for the site of 
he observatories. Certainly the photographic attack has 
ween stronger than it has ever been before ; more novelties 
nave been attempted, and more have been successfully 
chieved, whilst the scale on which the work has been 
None leaves nothing to be desired. Taking, for instance, 
he photographs of the corona, although we do not know 
the precise size to which Dr. Janssen limited himself, we 
aay be certain thrt among his attempts would be in- 
luded one to take pictures, giving a dark moot of at 
sast six inches in diameter. That by means of the 
iockwork-driven photographic plate, the flash, by 
which term is meant that instantaneous appearance 
f bright lines at the moment of commencement and 
nd of totality, has been secured, shows us that we 
«ave now ù method of recording eclipse phenomena 
hich is not likely to be neglected on a future 
ccasion. We may hope in a few days’ time to get some 
irther information touching the eye-observations made 
y Prof. Tacchini and the American observers. Reuter’s 
slegram is strangely silent about them at present, and 
were is little doubt that they have something far more 
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important to tell us than that the dark line D was seen in 
the spectrum of the corona, for that was observed as long 
ago as 1871 by Dr. Jannsen. It would be much to be 
regretted if observations of thé lines visible before 
and after totality were not attempted, especially as we 
learn that the photographs are limited to a greater or less 
extent to the lines of hydrogen. 

The following general remarks have already appeared 
in the Zes with regard to the ‘results of the observa- 
tions, and we cannot do better than reprogluce themg:— 


“ News from the eclipse party hds at length arrived. 
As we stated in our article, published on the 4th of May, 
the American ship of war, instead of returning to Callao 
as was at first anticipated, proceeded to the Sandwich 
Islands, and there is little doubt that the English party made 
the voyage thence in one of the Pacific mail steamet’S. , 

‘A telegram coming through Reuters Agency informs 
us generally of the success of the observations. The. 
weather seems to have been everything that could be- 
desired, and although the observations were necessarily, 
made from the lowest possible level, the extension of the 
corona was quite as great as was expected at this period 
of maximum solar activity. Further, we learn that the 
light during totality was quite equgl in intensity to that of 
the full moon. This is another indication of he ex- 
ceptional brightness of the corona,-because in this eclipse, 
which was one of exceptional duration—and that is wiley ə 
such strenuous efforts were made to observe it—thelower ® 
and more brilliantly illuminated portions of the*sun’s at- 
mosphere being more than®usually veiled by the dafk 
body of the moon during the middle of totality, the 
illumination of the air by these portions of the sun was 
less than is ordifiarily the case. Unfortunately, the tele- 
gram may be read both ways touching the intra-Mercu- 
rial planet-observations. We take it, however, to mean 
that no intra-Mercurial planet was seen by M. Palisa, who 
would probably*give his chief attention to that point. It 
is satisfactory to learn that good photographs of the 
corona were obtained both by Dr. Janssen and the Eng- 
lish observers. We may expect that the French photo- 
graphs of the corona will surpass in beauty agd detail 
anything which has yet been secfred during eclipse ob- 
servation. It is good news, too, to learn that for the first 
time in the history of*eclipsés the momentary@iash of 
bright lines seen just before tke beginning and immedi- 
ately after the end of totality has been photographed. Re- 
vetting for a moment to our previous article, we would 
remind our readers that this end has been attained by 
the use of a slowly descending platee actuated by clock- 
work, which, since the flash has actually been photo- 
graphed, will give its complete history, and enable us to 
determine the exact order in which thelines appeared and 
reappeared before and after totality. » 

“The telegram sent by the English observers, Messrs. 
Lawrence and Woods, to the Science and Art Depart- 
ment, supplies further particulars as tothe results of the 
various attempts at recording the history of fhe eclipse. 
The first instrument on the official list is a Rutherford 
grating with 17,000 lines to the inch, which was used in 
conjunction with an equatorial telescope of six inches 
aperture. The grating was so arranged that the photo- 
graphs of the green part of the first order spectrum on 
the one side and the same part of the second order spec- 
trum on the other side should be attempted. This would 
give the region near F, one of the chief solar lines in the 
blue-green parts of the spectrum; but although the ph®to- 
graphs were actually obtained, the observers do not 
seem to be very proud of them. ° 

“The next instrument is a dense prism of 60, 
mounted on a gix-inch equatorial of very short focus. 
The object in view in employing a short focus was to 
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obtain a very small and intensely bright image of the 
corona, while the use of the prism of 60°, giving as small 
a dispersion as possible, still allowed a. really useful 
amount to be secured.» This instrument succeeded well. 
We do not know the number of photographs obtained by 
it, but if the instructions were carried out to the letter, 
seventeen should have been obtained. 

“ We cone next to the instrament by means of which 
the photograph of the flash of bright lines to which we 
have referred was obtained. This on the official list is 
- called the ‘integrating Hilger.’ It is a spectroscope 

arme@ with a cBllimator of very great focal length and 

directed merely to the sun’s place, na image of the sun 
‚or corona, therefore, falling on its slit as is usually the 
case. The light from all the regions near the sun is 
mingled together, a photograph of the spectrum of this 
mixture being the special aim of the instrument. Messrs. 
Lawrence -and Woods are evidently satisfied with the 


work*in this direction, the code word they use indicating | 


that they consider the results to be good ones. The 
eoving plate with which the instrument is fitted was 
*exposed two minutes before, and withdrawn from ex- 
eposure two seconds after, totality. Knowing, therefore, 
as we do, that one flash was photographed, we may 
reasonably hope®that this was the case also with the 
other, and as the instructions were to allow the plate to 
fall through one inchgin eight minutes, we may also 
expect $o get a comparison between the flash before and 
tł flash after totality. 


e 
regard to the results achieved by the other parties, 
when our own two English observers have.obtained s 
a rich harvest we are justified in concluding that the w 
of the American and French parties @as been equ 
fruitful. In that case, the trouble which ha%S been ta 
to secure the observationeof this eclipse, which took p. 
at a greater distance from héme than any preypusly 
served, will have been erttirely. justified. 

‘As we have said, the’results of the other parties 
take some time to reach us, but at least we may bes 
of this—that the Americans, with their large expexie 
of eclipses and their trained observers, wille have m 
that is new and impoytant to add to the results which 
own English party has*achieved-’ s 

It will be seen frem what we have stated and from 
extracts which we have made from the Zimes that 
Royal Society and the Solar Physics Committee of 
Science and Art Departmenteare to be enfirely congr; 
lated on the result of their labours, and there is |. 
doubt that in this, as in former eclipses, not only shal 
have a most important explanation and verificatior 
previous observations, but fgesh questions will be ra 
to be included in future programmes. It should also 
said that the indifferentsuccess telegraphed in some ci 
may refer to the number of photographs takene rat 
than to the quality of some of them. It is not likely. 
instance, that some photographs were not obtained of 


e ©The slit spectroscope armed with two prisms, which 
*was peovided by Captain Abney for the observations made 
e last year in Egypt, was utiliged also on this occasion with 


bright lines before and after totality by means of 
Rutherford grating, and if only two have been obtai 


good rgsults. Only one photograph was looked for from 
this instrument, one which would be exposed from the 
beginning until the end of totality. ~ | ° 

‘The prismatic camera, the instrument on theamodel 
of that used first in the eclipse of 1875, in which the 
corona forms its own slit, for some reason or other, 
does not appear to have been so successful in this 
eclipse, although it was tolerably so in that of last year. 

“The attempt which has been least successful is that in 
which Prof. Rowland’s concave grating was used as a pris- 
matic camera, similar to that to which we have just referred. 
It was hpped to obtain a photograph of the blue end, both 
in the first and in th&second order spectrum, but the 
results, obtained are cipheyed as bad. Seeing that Dr. 
Jansser# was successful in his attempt to obtain large- 
scale photographs of the @orona, we need not regret so 
much that our attempt to photograph it on a scale of four 
inches to the sun’s diameter was unsuccessful. 

“The small photoheliograph that was employed to such 
good purpose in Egypt last year has again given excellent 
results, which will be of the highest importance, as they 
will have been carefully executed, and the American 
party have taken no photographs themselves on the 
present occasion.. 

“ The English observers telegraph that the lines obtained 
in the spectrum of the corona by these various methods 
are chiefly those of hydrogen. This, of course, does not 
apply to the flash we have spoken of. They add that the 
prominences were almost absent. This is’an extremely 
important fact, because it shows what entire justification 
there was for the prediction made for the present eclipse 
after that of 1878, observed in the United States, That 
eclipse occurred at a #zéindniws sunspot period, and the 
hydrogen lines were then seen only with difficulty, while 
the continuous spectrum of the corona was more or less 
brilliant. in the present eclipse the hydrogen lines were 
welf seen with a very Brilliant corona, as was anticipated 
would be the case at a period of sunspot naxisuni. 
‘Bhis, perhaps, may explain the apparent absence of the 
prominences, because practically the lower part of the 
corona was itself made,up of them. ° 

“We have not, of course, any detailed information with 


at different epochs the gregtest possible value mus 
attached to them. x sg 
The telegram does not state whether the obser 
have yet reached San Francisco, but in all probab 
they have, in which cgse they may be expected hom 
three weeks’ time. 
ip 





. THE FERNS OF INDIA 

Handbook to the Ferns of British India, Ceylon, and 
Malay Peninsula Sy Col. R; H. Beddome, F.I 
late Conservator of Forests, Madras. Large 8vo, 
Pages, with 300 Illustrations, (Calcutta: Thacker 
Spink ; London : W. Thacker and Qo., 1883.) 


Roe something like the last thirty years Col. Bedd. 
has made a special study of Indian ferns w 
very favourable circumstances. Holding as he did 
about a year ago the post of Chief Resident Conservati 
the forests of the Madras presidenty, he was brought 
daily contact with them in his official work, and at 
home at Ootacamund he formed a large collectio! 
them under cultivation, many of which have’ m 
reached England in a living state. About 1860 he c 
menc&d his well known series of illustrations of Inc 
ferns, in continuation of Wight’s “Icones,” in which 
ferns had been entirely neglected. His plates, 
Wight’s, were in quarto, uncoloured, and were ma 
executed by native artists. His “Ferns of Soutl 
India and Ceylon” contains plates of 271 species 
varieties, and was issuegl in parts and finished in 1 
His “Ferns of British India,” which was devoted to 
species not found in the southern presidency, cont 
345 plates and was finished in 1868. In 1876 he publis 
a supplementary part, containing 45 additional pl: 
thus raising the total number to 660, and a rev 
general catalogue and stmmary of genera and spec 
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Now he has retired from his official position and come 
home to England, and the present work is the firstfruits 
of his leisure. It contains in a handy form a full descrip- 
tion of all the Ifdian genera and species, and is illustrated 
by 300 uncdloured plates, reduced by means of photo- 
graphy from those of his lagger books, one full page plate, 
with anĝ®tical details being given for each of the ninety- 
eight genera he adopts, and fhe others of smaller size 
interspersed amongst tke letterpress. It is the first special 
book of portable size and moderate price which has been 
devoted to Indian ferns, and is in every way deserving of 
the extensive circulation it is sur@fo obtain. 

India is ‘one of the great fern-centres of the world, and 
it would not be anextravagant estimate to say that three- 
quarters of the genera astd one-quarter of the whole 
number of ferns are known to grow within the area 
covered by the present work, whigh is precisely the same 
as that included in the “ Flora of British India,” by Sir 
Jj. D. Hooker, of which three volumes are now com- 
pleted. Europe is not a, rich fern-continent, and most 
of the European species*extend their range to the 
‘Western Himalayas. The Malay Islands are very rich 
in ferns, and a large proportior™of the Malayan species 
extend to the Eastern Himalayas and the mountains of 
the Peninsula and Ceylon ; and there are in India a con- 
siderable number of endemic species. Col. Beddome 
deserves full credit for not making or admitting species 
upon insufficient grounds, and the number described in 
the present work does notall far short of six hundred, 
all of which are Filices in the restricted sense, the Lyco- 
podiaceee and Rhizocarps, which would carry up the 
number a hundred more, not being included. 

Ferns are plants that suffer Vëry little in the drying 
process, and they are generally the first plants to be col- 
lected when a new countryis explored. But on the other 
hand they are often far too large in size to be weil repre- 
sented in herbarium specimens, and often so extremely 
variable in habit, that it is vegys@sy to mistake a mere 
casual variety for a genuine species. The first naming of 
Indian ferns on a large scale was in the great herbarium 
of Indian plants distributed by Wallich ; but he gave no 
flescriptions, sMaply names and numbers and localities, 
and very often confused together two or three totally 
different plants under the same number. In the five 
volumes of his “Species Filicum,” the species were 
worked out and descyibed by Sir William Hooker; and 
they were worked up again with abridged descriptions in 
the “Synopsis Filicum,’’ which it fell to my lot to con- 
tinue after his death, In England the other botanists 
who had Specially attended to Indian ferns were Prof. 
David Don and Messrs. John Smith and Thoma*#Moore. 
So that till within a comparatively recent date no one 
had written upon Indian ferns who had had any chance of 
‘studying them in the field. But now the matter stands 
upon an entirely different footing, In 1880 Mr. C. B. 
Clarke, who, after working for five years at Kew on the 
“Flora Indica,” has just returned to India, and who had 
paid special attention to ferns whilst collecting largely in 
the Himalayas, published in the first volume of the new 
botanical series of the Transactions of the Linnean Society, 
-a revision of the North Indian species, illustrated by 36 
plates ; and now Col. Beddome, whose field txperience 
ihas been mainly gained amongst the mountains of the 
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Peninsula, has worked up the whole series, with a full 
Opportunity of consulting the typeespecimens of his pre- 
decessors, deposited at Kew, the Linnean Society, and 
the British Museum. cm 6 

As regards details of generic and specific limitation of 
course no two authors who work independently but will 
vary considerably. In the matter of fern-genera syste- 
matists are divided into two parties—one regarding a 
difference in veining as sufficient in itself to found a genus 
upon, and the other maintaining substgntially intact the 
time-honoured genera of Swartz and Willdenow, which 
are founded entirely on characters ferived from fructifica- 
tion. Of the first party among modern writers, Presl, 
Fée, Smith, and Moore are the leading representatives ; 
of the latter Hooker, Mettenius, and Eaton. Upon this 
matter I differ from Col. Beddome, and the difference 
amounts to wishing to use different names for perHaps 
half the species included in his book. Of course what he 
and Mr. Clarke have written about species-limitation and 
the distribution of the species through different parts ef 
India will be a great accession to our knowledge; but I 
am rather amused to see that out of the limited number 
of new species which Mr. Clarke made he refuses to 
admit at least half; and that he totally rejects. the only 
material innovation that Mr. Clarke proposed on*the 
classification of our “ Synopsis Filicum,” the dividing of 
our Asplenium umbrosu, to establish out of parf of it a 
new section of Asplenium, @o be called Pseudallantodia$ 
and characterised by a sausage-shaped involucre*bursting 
irregularlys The only points on which I feel inclined 
to fing fault with him are two. The first, that in his key 
to the genera he puts Hymenophyllez under Poly- 
podiacez, without taking any notice of the difference in 
the structure af the sporange,—but F see this is noticed in 
the detailed diagnosis at p. 28. It seems to me that 
Hymenophyllez have éxcellent claims to be regarded as 
a distinct sub-order. "Bhe other point on which I wish to 
enter a decided objection is to the plan which ġe follows, 
or rather want of plan, in citing the authorities for the 
specific names. When he Places a species ung&r a dif- 
ferent genus to that under which it was classified by its 
original describer, he moves backwards and forwards | 
without any uniformity between four different ways of 
citing the authority. Sometimes he writes “ Gletchenta 
glauca (Hook.)” for a plant described by Thunberg as 
Polypodium glaucum, and transferred by Hooker to 
Gleichenia, which is the plan usually adopted by botanists. 
But in many other cases he writes “ Botrychium Lunaria 
(Linn. under Osmunda)’’ when the species was described 
by Linnzeus as an Osmunda and transferred by Swartz to 
Botrychium; or “ Cyrtomium falcatum (Sw.)” when 
Swartz called the plant Aspidinm faicatum and Presl 
transferred it to Cyrtomium; or even “ Lastrea thely- 
pleris (Desv.)” for a plant published first by Linnæus as 
a Polypodium, transferred by Swartz to Aspidium, by 
Desvaux to Nephrodium, and Presl to Lastrea. And the 
same uncertainty vitiates his citations of books at the end 
of his descriptions. His citations refer to the plant, but 
according to the accepted usage ‘amongst botanists*they 
will be taken, and very often wrongly taken, as referring 
to the binomial name as used, so that if any one copies 
synonymy from the book without checking it off he will e 
often find it leads him astray. J. G. BAKER 
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OUR BOOK SHELF 


Die Weich- und Schtltiere gemeinfasslich Dargestellt. 
Von Prof. Ed. von Martens. (Leipzig: G. Feytag ; 
Prag: F. Tempsky, 1883.) * 

“ CONCHOLOGY is ris!” was the pithy remark of the 

lamented Edward Forbes, made in his cheery way about 

forty years ago, when Mr. James Smith of Jordan Hill 
directed his attention to the arctic nature of some fossil 
shells in the Clyde district. Capt. Brown, however, had pre- 
viously but unconsciously published the same hypothesis, 
which gas’ been dately confirmed and extended by the 
discoveries of Messrs. Steele and Scott at Glasgow. 

Since the above remafk was made by Forbes the study 

of the Mollusca has in a general point of view marvel- 

lously increased and become popularised by innumerable 
publications. We have now no fewer than six periodical 
works on the subject, English, French, Belgian, German, 

Italiane and American, besides four most useful manuals 

in English, French, German, and American. The German 

and latest manual, now before me, has been written by 
an? experienced conchologist whose father (Georg von 

Martens) was favourably known to science nearly sixty 

years ago by his “Reise nach Venedig.” The pre- 

sent? author may e¢herefore be considered an hereditary 
naturalist. 

The manual of Prof. von Martens differs from that of 
Dr. Paul, Fischer (“ Mdhuel de Conchyliologie ”) which 
is i course of publication, as well as from Woodward's 
ə Manual,” in its plan and popular mode of treatment, 
»lthough all these works are equally good. The present 
treatise ort the soft or naked and shelly Mollusks forms a 
‘small octavo handbook of 32? pages, and is illustrated by 
205 figufes. The principal contents of the work are as 
follows :— > 

(1) Names and position in zoology; °(2) The shell 
in general ; (3) Organic structure of the Mollusc?; (4) 
Cephalopods ; (5) Univalve shells, Nudibranchs, Hetero- 
poda, Pteropoda, and Solenoconchia; (6) Bivalves ; (7) 
Habitat and geographical distribution ; (84 Enemies and 
use of the Mollusca, The illustrations are excellent ; 
they are not arranged in plates, as in the manuals of 
Woodward and Fischer, but are dispersed throughout the 
work in their appropriate places “by way of explanation. 
This is in some respec an improvement, although it 
causes an unnecessary repetition of the same figures. For 
instanc@eargaritana mad¥garitigera (why not Unio 
marcaritifer is figured thyee times in pp. 196, 221, and 
3IL 

The curious varieties or monstrosities of Planordis 
multiformis, a tertiary shell from Steinheim, are well 
shown in Fig, 128. J am very glad to see that the author 
is by no means addicted to an excessive multiplication of 
genera and species, which is the normal failing of so 
many Continental conchologists, especially in the land 
and freshwater shejls. In the Pteropoda he has rightly 
alopted Pallas’s generic name Chione (1767-1774) for C. 
borealis, instead of Müller's name Co (1776), which 
Fischer has used in the reverse sense. Clio of Linné 
(founded on Browne's genus and Jamaican species) is 
wrongly rep®sented in the manuals of Fischer and von 
Martens by Cleodora of Lamarck. As no review or notice 
of any book is regarded as complete or satisfactory with- 
out a dash of criticism, however slight, I would venture to 
suggest a few corrigenda for the next edition. It is im- 
possible to distinguish Helix hortensis from H. nemoralis, 
except as a variety, the former being more northern and 
the latter more southern in geographical distribution. 
fly@@a of Lamarck {1810) ought to be Cavolina of 
Gioeni (1783) and Abildgaard (1791), not of Bruguiére 
(1792); Loripes is not a synonym of Lucina, but a dis- 
tinct genus, and SiA@rzw2 is a much older name than 
Cyclas. But I make these few remarks more for the con- 
sideration of the authér than from any’pretence on my 
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part to be a judge. I can heartily and conscientious] 
recommend this manual not only to the scientific but t 
the ordinary class of readers. J. GWYN JEFFREYS 


Notes on Qualitative Analysts, Concise amd Explanatory 
_ By H. G. H. Fenton. (Cambridge University Pres; 

1883.) . 

THESE are ordinary tables,of reactions of thgp“‘ mot 
common metais “and acids,” amd also of some of th 
“more common organic bodies.” The organje bodie 
include carbohydrates and a few abkaloids. 

It is very strange that the farce of common and ar 
elements is still maintained in nearly all the *tables an 
books on qualitative amalysis. Surely such elements a 
titanium and tungsten afd molybdenum and selenium c 
lithium are commongnough, at any rate in laboratories, t 
have a place given to them in analysis*books, not to mer 
tion thallium, glucinum, and *eerium, which do occur i 
minerals, to the no small mystification of the poor studer 
crammed up with tableg of anatyses of “ comgmon metals. 
There are rather too many empty pages in these “Notes. 
and the size is inconveniently large for working with on 
laboratory bench. 


Practical Chemistry, with Nates and Questions on Thei 
retical Chemistry. By William Ripper, Science Maste: 
Sheffield Board School, (London: Isbister, 1883.) 


THESE notes and questions, mostly questions, hve. beer 
as the author explains, compiled to prepare students an 
teachers for the examinations of the Science and Ar 
Department. It is to be regretted that such books ar 
required, for although, as the author States in his preface 
th: ar.angement may have been very successful in ‘‘ pass 
ing” students, it is questionaQle whether the informatio: 
and knowledge obtained are of such a nature as to b 
valuable afterwards. The Book is well adapted for it 
purpose, that of cramming. 





LETTERS TO THE EDITOR 


[The Editor does not hol®himself responsible for opinions expresse 
by his correspondents. Neither can he undertake to return 
or to correspond with the writers of, rejected manuscripis 
No notice ts taken of anonymous communications. 

[The Editor urgently rewugsis correspondents to keep their letter 
as short as possible. £ pressure on his space is so grea 
that it is impossible otherwise to insure the appearance eves 
of communications containing interesting and novel tacts.| 


The Matter of Space 


‘WILL you permit me to express my thanks to Prof. Hersche 
for his flattering review of my paper on “The Matter o: 
Space,” in NATURE, vol. xxvii. p, 349? It is certainly grati 
fying to find that the views which I deduced from the ordinary 
relations of moving matter are confirmed by the results of mathe 
matical analysis, and it is a source of satisfaction to me to hav 
called forth such a studied and thorough treatment of the subjec: 
as Prof. Herschel has given it. I cannot but retain my view o 
the unity in character of all substance, to which he objects, ye 
in that respect our opinions diverge but slightly, sigce I replace 
ether with excessively disintegrated matter, fnd he considers th: 
particle# of ponderable matter to consist of aggregates of etherea 
substance. An ether whose condensation yields particled matte 
answers all the requirements of unity of substance. 

As the subject is under discussion, there are some furthe: 
points in the motor relations of particles which it may be well te 
indicate. Itis highly improbable that the molecules of matter 
even if it be in the state of a rare gas, wander at will, constant); 
changing their relations of position to other molecples. Mor 
probably there is very littl: independent change of place, eacl 
molecule being usually held as a close prisoner in a nest of sur 
rounding molecules, The grouping of molecules may be changec 
by the action of external agencies, but a new molecular equili 
brium tends to be quickly established. Such seems the genera 
tendency of nature. If some of the molecules in a mass o 
substance Rave an independent motion, friction soon disseminate 
that motion, and brings therm into harmonious conformity wit 
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their fellows? This we know to be the cag with all moving 
masses of matter. Their independent motion is gradually over- 
come by friction, and their motion brought into accordance with 
that of surrounding masses. The same principle applies to 
molecules. Friction, or molecular impact, its equivalent, must 
quickly reduce thgir discordant movements, and bring all the 
molecules of g mass into harmonious motor relations. 

Molecules are related to their fellows in three distinct methods, 
those of the solid, the liquid, gnd*the gas. We can only con- 
jecture ( character of these gelgtions. In the solid there is 
perhaps no impact of molecales unger normal conditions, Each 
molecule may lie in the centre of a nest of attractions, within 
which it descriLes a vibwatory movement, without coming into 
contact with any ofthe similarly moving molecules that surround 
it. In the Vas attraction also ects, but not vigorously enough to 
restrain the moving molecule, and cayge vibration. Here, then, 
impact is inces:ant. Yet the molecele can seldom escape from 
its nest. It is driven backwards on all sides, and held captive 
within a contracted, space. A certai® harmony must arise 
between the motions of these 
equalised temperature, whick must tend to produce an equal 
resistance to escape in every direction, and to confine each with- 
in a fixed spawe in relation fo tho.e gurrounding. Such is not 
the case when in one gas a volume of a different gas is set free. 
The molecules, moving with different speeds, cannot harmonise 
in their impacts. The molecules of the second gas find open 
spaces in the net of the first, and rapidly di-seminate themselves. 
But the probability continues that in every homogeneous gas, at 
a fixed temperature, there is little or no fiee excursion of mole- 
cules.» In the liquid there are also prebably harmonious relations 
of molecwlar motion. The character of this motion we do not 
know. Itis possibly a rotation around general centres of gravity. 
However that be, each molecule must, under homogeneous con- 
ditions, move within fixed limits. 

If such be the case, each molecule of a homozeneous mass 
occupies a fixed field,*from which it cannot of itself escape, aud 
whose boundaries it cannot,change. These boundaries are 
absolutely fixed by two energigs. One of these is the momentum 
of the molecule, by which it drives back those surrounding it, 
The other is the pressure bering upon the mass of which it 
forms a part. This pressure is usually very great, so that the 
Space occupied by each molecule is very minute, and its change 
of direction is necessarily very freqyent. The pressure cos'i- 
tutes a tension, to which every molecule is subjec ed, and each 
has a normal rate of vibration, in acgordance with this tension. 
Of course the weight of the r is a constant element in 
determining its vibratory pitch, which is therefore dependent 
upon the fixed element of weight and the varying element of 
pressure. 

Such may be the condition efss@uilibrium of all material 
molecules, whatever their state of aggregation, namely, the 
confinement of each molecule within a limited field, within 
which it incessantly moves, but from which it cannot escape. 
And to this congition of absolute localisation of every particle 
all matter ten@€ to come, according to the theory of dissipation 
of energy. But as nature now exists there are opposing in- 
fluences which constantly uvercome the tendency to locali-ation. 
One of these is the attraction of gravitation, which causes inde 
pendent motion both in masses and in molecules. The other is 
the heterogeneity of pomen'um of molecules, or what is usually 
known as inequality of temperature, 

So far as the first of these is concerned, matter is now nearly 
in equilibrium. The spheres are yet contracting, under the in- 
fluence of gravity, but this contraction is so gradual as not to 
materially affecte the relations of molecules. 
localisation is but slightly disturbed by this cause. T inequality 
of temperature is a more vigorous disturbing cause, ‘To this are 
chiefly due those transfers of energy through space, and of matter 
through other matter to which all life and activity must be 
ascribed. The inequality here referred to, as mentioned in my 
former paper, is not of absolute heat contents, but of tempera- 
ture, which is a very different thing, since density affects ‘the 
heat-containing powers of matter, and two masses of different 
density may be equal in temperature while very unlike in heat 
contents, y 

The accepted view of radiation is that there is everywhere an 
unceasing outward transfer of molecular motion, that each mole- 
cule constantly yields and constantly receives radiant heat, 
changing in temperature when these transfers are unequal, but 
not when they are equal. This seems to me an inçorrect view of 
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the subject. If two masses of matter of equal temperature be in 
contact there can be no radiation at all, instead of a double radia- 
tion. Forno molecule can transfer any of its energy to others. It 
two molecules of equal momentum come into contact, neither can 
lose nor gain momentum. The momentum of each remains the 
same after as before the contact, and there cannot properly be said 
to have been a mutual transfer of enefgies. The only change that 
takes place is a change of direction of motion, and in this respi ct 
the change in the one case balances that in the other, 

Thus properly we can speak of a transfer of motor energy 
only when the momentums of the molecules differ, and in tlis 
case the transfer is from the most to the least vigorous only. 
Heat is yielded outwardly, but not cold. This transfer is co- 
tinually taking place, since the temperature of matter is very far 
from a state of equilibrium. The transfer gahes placegin two 
methods. One af these is through direct collision. The other i. 
through vibratory impulse, We must cohsider these in succes: ion, 

Collision constantly takes place between the molecules of 
gases. It takes place also in solids and liquids when by any 
cause their molecular equilibrium is disturbed. The re-ult of a 
transfer of energy in this manner is what we may call an impact 
radiation. Motion cannot lose or gain speed or change in direc- 
tion except through the influence of counteracting energies. Thus 
every impact radiation must run directly outward until overcome 
by opposing energies of equal vigour, It is transferred froy 
particle to particle, its speed changing in accordance with the 
weight of the particles, but its momentum continuing unchanged. 
Such impulses are constantly travelling in all directions, Thêy 
are very frequently checked by equal opposite impulses and 
thus become local motion of molecules. This is the ever-acting 
equiltbriating tendency, 

The other mode of molecular tra®isfer is that supposed to be 
through exchange of vibrations—the radiation of li, Ht and heat. 
This transfer pr sents two relations. One is that of speed. °T} is 
depends not on the speed of the motion, as in impact tran$feP, 
but on the tension of the conveying particles. As the tensidh 
increases, the radiant wave ig conveyed more rapidly. As it 
diminishes, the wave travels more slowly. It is quite possible, 
indeed, that the wave, of light may move with a different speed 
in interastral space from their known rapidity in the ether of the 
solar system, sfhce ether may not be everywhere in the sane ` 
state of tension. If so, certain astronomical conceptio s would 
be affected. This equal speed of radiant transfer, whatever the 
rapidity of the vibration, indicates that radiance differs essentially 
from impact transfer, In fact, there is no special neces ity in 
their character that transverse vibrations should be transferred. 
They may cease with any particle, and continue to exist as con- 
tinuous vibra‘ion of that particle, or the energy of the vibration 
be yielded to it as direct motion. If in this case the particle 
move more vigorously than those surrounding, tye vibratory 
tran-fer will be replaced by im, acftransfer. 

This cessation of radiant transfer is constantly tahing place. 
Every wave of light afd heat that comes to the eagth’s surface 
is partly converted into localeheat, partly transmitted through 
tran-parent substances and partly repelled from the surfaces of 
substances. Thus radiant transfer seems to be rather an acciden 
than a necessity of matter, since the energy thus transferred can 
be immediately exchanged into lveil energy, without the agency 
of equal opposing energy, as in impact transfer. Whether the 
wave shall travel onwards, be absorbed, or be repelled, appears 
to depend on the tension of the substance which it affects. 
Each molecule of every mass has its normal pitch of vibration, 
in acc dance with its weight and tension. If the radiant vibra- 
tion be in complete accord with that pitch it wiil be retained as 
local heat vibration. If in imperfect accord it will be partly 
held. If discordant it will be transferred or repelled. In the 
latter case it probably follows the easiest channel. Although 
the direction of the ray is readily changed, y&@ probably it Las 
a special vigour of movement in the direct channel. Other 
things being equal, it would follow the direct in preference to 
the reflected course. Therefore in cases of reflection there must 
be a resistance in the molecules of the reflecting substance 
which makes it easier for the wave to change its direction than 
to force itself on these molecules, This change of direction in 
the wave, however, is not a change in the direction of motion. 
The vibration continues in its uriginal plane. It can only be 
changed fiom this plane by special influences within tram: parent 
substances, in which the wave vibrations, while acting upon the 
molecules of the substance, are in some way distorted by their 
interaction with the normal molecular motions. 
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There are two other methods of transfer of molecular motion 
to which brief allusion may be made. One of these is the elec- 
tric transfer. The character of this we do not know, but we 
have reason to believe that it is vibratory, and that it bears cer- 
tain analogies to light eibration. The other method is heat 
conduction. This is a transfer of energy by exchange of normal 
vibrations. It takes the place in solids of the impact transfer in 
gases. The molecule of the solid, when possessed of excess 
motive energy, cannot yield it to others by impact, and must 
therefore do so by a drag upon these others through the ties of 
attraction, This is the slowest of all modes of transfer of 
energy. For its proper action it is necessary that the substance 
should be homogeneous, and the vibrations of its molecules 
normal, The instant the tension changes, either by connection 
of unlike substanceg or a condensing twist in a homogeneous 
substance, the mode of transfer changes. The heat vibration of 
the molecule is offered tẹ another of different pitch, which re- 
fuses to receive it as normal vibration, and at once the rapid 
electric transfer manifests itself. Normal heat vibration is thus 
converted into thermoelectricity. 

Their brief review may help to give some idea of the relations 
between molecules. In their state of normal equilibrium, which 
they seek to regain after every excursion, they possess no inde- 
pendence of movement, but are rigidly confined within fixed 
limits. They may change place in common with all the mole- 
citles of the mass to which they belong, but not independently. 

igorous disturbing influences may break up the molecular 
geouping, but immediately a new stable grouping is assumed. 
The incessant molecular disturbances which occur do not usually 
cause a change of grouping. ‘These consist of vibratory trans- 
missions of energy, and of transfers of motion through impact of 
molecules, and their effect isgbut the production of momentary 
variations an the direction and vigour of the motion of the 
affected molecule. To the influences of this character above 
mgen@ioned may be added those of the vibrations of sound, of 
mmagnetiqgenergy, and of chemical affinity. The latter alone 
produces anf marked variations of molecular grouping. 

° Philadelphia, U.S. s CHARLES MORRIS 
td 


— 





On the Morphology of the Pitcher. of “Cephalotus 
follicularis ” P 


® 

I OBSERVE that the last sentence but one of my brief notice of 
Cephalotus, which appeared in NATURE last week, is calculated 
to convey an erroneous impression, ‘The lid g of Fig. I is seen 
to be a conical structure with a relatively broad Mase and a nar- 
rower indented apex. In the matured pitcher the free portion 
of the lid is much broader than its more contracted base; and 
the developed and involuted margin referred to extends round 
the mouth of the pitcher urti it reacMes that base, but does not 
cross it, as bẹ an oversight onmy part my words imply. 

Fallowfield, Manchester, JUne 8 W. C. WILLIAMSON 





A LargesMeteor 


THE meteor seen by Mr. Hall of Shoreham (NATURE, vol. 
xviii. p. 126) was also observed by Mr. James Cullen of the 
Stonyhurst Observatory. Its path, as seen from here, was from 
S.E. by E. to N.E. by E. (true), traversing an arc of about 70°. 
Its altitude was not more than from 12°to 15° above the horizon. 
It travelled exceedingly slowly, was visible fur about 20 seconds, 
and was first seen at 10.30 p.m. G.M.T. Its size was that of 
the full moon, white jn colour, and with a tail 10° to 12° in 
length. It burst into a shower of small pieces before it dis- 
appeared, presenting exactly the appearance described by your 
correspondent. 

Owing to the twilight and to the haze which hung about 
the horizon, its gositiou could not be referred to the stars, the 
only star visible being a Aquile, near which the meteor passed. 
From the compass bearings and altitude given above its approxi- 
mate path was from AR 18h. 50m, — 2°, to AR 22h. 35m., ô+ 25. 

Stonyhurst Observatory S. J. PERRY 


es 


Your correspondent, A. Hall, in your issue of June 7, records 
the appearance of a large meteor seen by him at Shoreham, 
Kent, on Sunday evening, June 3, at 10.40. I recorded the 
same neteor in the Newcastle Daily Journal as follows :— 

“64m Enormous Meteor.—Mr. Barkas informs us that on 
Sunday evening, June 3, at 10.40, an enormous meteor of great 
brilliancy moved slowly across the heavens from south to north, 
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at an elevation ofg30 degrees, anf nearly horizofttally. The 
colour was bright white, the apparent length 5 degrees it had 
the form of an artist’s brush ; and the handle broke into many 
fragments. The head suddenly disappeared. This meteor was 
seen at Newcastle, Wreckington, and Cullercoats, and it would 
be interesting to know in what position it was observed at points 
far south of Northumberland.” ` 

Your correspondent does not say whether he saw it towards 
the south or north, nor does he state its elevation above the 
horizon. It would be interesting*to know its apparenjgslevation 
at places north of Kent and s8uth of Northumberland. 

Newcastle-on-Tyne, June 8° T. P. BARKAS 





Intelligence in Animals . 


In NATURE (vol. xxviij. p. 82) is a letter headed ‘Intelli- 
gence ina Dog,” which cegtainly shows that a power of reflec- 
tion is sometimes possessed by the canine species far beyond what 
one ordinarily observe# in them. Perhaps the following anec- 
dote will interest some of your readers, in which it will be seen 
that the common crow of India @*hibits (occasionally at least) 
an equal amount of a quality superior to what is usually styled 
instinct in animals, z ° 

In the summer of 1878, when I and a friend were travelling 
in the Himalayas, we marched from Dharmsala to Simla, pass- 
ing through the native states of Mundi, Suket, Bilaspur, and 
Erki. One day, when we were abgut half way between Suket 
and Bilaspur, we rested two or theee hours under the shadow of 
a rock whence there issued a spring of water most welcome to 
us thirsty and somewhat weary travellers. We drank eur fill 
and threw ourselves down upon the ground. After wehad been 
there a short time an old crow and its half-grown young one 
came also to slake their thirst. I happened to have a small 
piece of a stale chuppati (or unleavened bread which the natives 
eat) in my pocket, and I threw it to them; the old bird ex- 
amined it, turned it over, and then called Ier young one to come 
and partake of it. The latter did bis best to obey his parent, 
but the morsel was so hard and dry he could not manage to eat 
it, and said so in his own bird language. è The old bird then as 
plainly replied ‘‘try again,” wh#h he did most obediently, but . 
with no better success, The old bird then took up the rejected 
piece and deliberately placed it in one of the Jittle streams 
formed by the water of ghe spring (perhaps about six feet 
beneath where I was lying) ; she then hopped off,.followed by 
her young one, and here comes the most curious part of the 
story : in about a quarter of an hour or so both birds returned 
to this spot, the old one with her beak pointed to the piece of 
chuppati, which by that time had been rendered soft by the 
action of the water, and by signs and sounds seemed plainly to 
tell her young one, ‘‘ Therma, the food is soft ; eat it, and no 
more nonsense.” This the young bird immediately did. 

Copenhagen, June 8 COSMOPOLITAN 





My big black Newfoundland retriever, faust,” has @ 
chivalrous habit of taking smaller and weaker dogs under his 
protection, and about two years ago he constituted himself cham- 
pion of a wretched little thoroughbred mongrel whom we called 
the “ Pauper,” because it lived on charity in the garden opposite 
ourhouse. ‘‘ Faust” goes out marketing with the housekeeper, 
and as he has a passion for bread the baker’s children always 
give him a stale roll, One day, for fun, they gave him two, 
which he picked up with some difficulty and then left the shop, 
followed by some of the children, one a lad of sixteen. “ Faust” 
walked along the side of the garden railing till he met,his pauper 
friend, to whom he gave one roll, and then ate@the other himself, 
waving higtail vigorously in evident satisfaction. A neighbour 
of ours has a kitchen cat who was taken in out of charity him- 
self, and who has several times brought in famishing friends for 
a meal, NELLIE MACLAGAN 

Edinburgh, June 11 





EASTERN ASIA AT THE FISHERIES 
EXHIBITION ` 


TRE sections of the Fisheries Exhibition devoted to 

China, Japan, and the British settlements and pro- 
tected native states in the Malay Peninsula, are in some 
respects disappointing. The interest and beauty of the 
Chinese section are indeed unsurpassed ; but the other 
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The ABIETINEÆ are represented by 2 Pines of the 
Teda and 2 of the Pinaster section, and by 2 Firs. It 
is impossible, with the material, to more than guess at 
the affinities of the fossil with the existing species in such 
an immense tribe, but 3 are compared with American, 
and 1 with a European species. The presence of 2 species 
of the Parasol Fir of Japan is of especial interest, if the 
appearance of a doublegmidrib on the back of the leaf is a 
reli@le character, but a @oybt seems to be expressed in 
the altered termination ef the name, “ Sczadopites.”’ 
Nearly all the rest are CUPRESSINEA, and many are repre- 
sented by catkins “and foliage. The Widdringtonias, a 
section of Callitris confined to the Cape and Madagascar, 
are represented by 2 species. The almost ubiquitous 
Tertiary Libocedrus salicorngfides, allied to the Chilian 
Incenst Cedar, is indisputably present, even its glaucous 
colour being preserved. Two Zeuyas are indistinguish- 
able from the“Chinese and the American Arbor-Vite, 
and a more doubtful* form is nearly related to the 
Thuyopsis dolabrata of Japan. A male catkin exactly 
resembling that of the‘Red Cegar of Virginia (from which 
pencils are made) represents the Junipers, and this extra- 
ordinary assemblage is completed by the presence of the 
common European Cupressus. The TAXODIE&, again, 
are represented by Seguoia Langsdorfit, a widespread 
and somewhat northern b ertiary Conifer, closely allied to 
the Californian Red Wood; Tarodium distichum, the 
Déciquous Swamp or Bald €ypress of Virginia, and the 
well-known Tertiary, Glyptostrobus, all but indistinguish- 
able from the living Chinese species. The last described 
is an American type of Ephedra, or Jointed Fir. 

A group of Conifer must therefore have existed in 
Europe, almost ‘on one spot, comprising representatives 
from nearly every Geographical Province. There were 
present such magnificent representatives of the Cali- 
fornian Conifera? as the, Red Wood, the Sugar Pine, the 
Douglas Spruce, the scarcely less majestic Bald Cypress, 
Red Cedar, Thyua, and Pinus rigida of more eastern 
States, the Chilian Incense Cedar, the Parasol Fir, the 
Arbor-Vite, the Glyptostrobu¥, and the Thuyopsis of the 
Eastern Coasts of Asia, the Scotch Fir, the Spruce and 
the Cypress of Europe, and“the Callitris of Southern 
Africa. Based on the careful research of a man who has 
made Coniferze his especial study for fifty years, these 
determinations have a value which the haphazard methods 
of so many workers in Fe#€fl Botany do not possess. 
The causes which led to the dispersion and extinction in 
Europe, in such relatively recent times, of so consider- 
able a group of Conifer would be interesting to tracc 
out. 
The inai between the Amber Flora and the over- 
lying Brown-coal Flora, described by Heer, lead to the 
inference that its age must be Middle Miocene. The 
deposits are uniformly sand, clay, and loam, in which are 
imbedded partly rolled stones of various kinds and sizes. 
The whole belongs to a vast and widely spread amber- 
bearing “‘diluvial formation” which stretches from the 
confines of the White Sea into Holland. The richest 
deposits are situated along a strip of coast between 
Memel and ®antzic, but the real home of amber has 
been supposed to lie in the bed of the Bal¥ic between 
Bornholm and the mainland. It rests upon Cretaceous 
rocks, and consists chiefly of their debris, forming a 
peculiar mixture known as “*blaue-Erde,” which appears to 
exist throughout the Province of Samland at a depth of 
80 to 100 feet, and to contain an almost inexhaustible 
supply of amber. The authors wish to correct the name 
to “ blau-griin,” to distinguish it from the blue earth which 
accompanies the brown coål in Silesia and elsewhere. 
Immense quantities of amber are washed out to sea from 
the coast, or brought down by rivulets and cast up again 
during storms or in certain winds. The expectations that 
amber-bearing beds of equal richness would be found at 
greater depths farther from the sea have not*been realised, 


and these already priceless and apparently inexhaustible 
coast-deposits have thereby acquired an enhanced im- 
portance, It seems probable that the amber-beds of the 
North Sea belong to the same Yormation, and that these 
may even have been continuous to the east coast of Great 
Britain. 

Though the greatest quantity of amber is found on the 
coast, the largest pieces, 6°5 and 9'5 kilos., were met with 
inland. It is never found in paying quantities at a greater 
depth than 4 to 6 feet, and chiefly in the “diluvial beds” 
with rolled fragments of brown coal, wood, and stones 
It is rare in the brown-coal formation, and even 
when met with is almost confinedgto the Upper blue 
and plastic clays. The quantity, however, seems to be 
inexhaustible, for the rich and®celebrated blue-earth of 
Samland extends along the coast for 60 miles, and 
possesses a breadth of about 12 miles and an average 
thickness of 10 feet. Runge estimates that each cubic 
foot contains +5 lb. of amber, which gives a total of some ° 
9,600,000,000 lbs. The actual yield at presentis 200,008 
to 300,000 lbs. per annum, or at least five tiafes the 
quantity estimated to be cast up by the waves of the 
Baltic on this coast, so that it appears, at the prese@t®rate 
of quarrying, there is a supply for some 30,000 years to 
come, A good deal of amber, it must be remember@d, is 
cast up on other Baltic shores and along the North Sea. 

In an inquiry as to the probable extent of Pine forests 
that would be required to produce such a bulk of amber, 
the authors take the Norwa® Spruce (Pinus abies, Linn.) 
for the purpose of comparison. Estimating that,the ful: 
age of the species is 120 years, sixty to seventy ofe which 
are resin-producing, they conclude that 6000 ls. perecre 
would be the product, of each generation,«and therefore 
that the Baltic Sea, With its area of 6370 Gerfan 
miles, might yield, if covered with Norway Spruce, 
8,408,490,000 lbs., or about an equivalent to the quantity 
contained in the 20 German square miles of the Samland 
“*blue-earth” referred to above. It thus appears that ife 
this amber in it had been produced on the spot, some 
300 generations would have been required to furnish it, 
but it is of course far more probable that it has been 
collected together in its present position by the action of 
water. These estimates being founded on a species 
relatively poor in resin, even notoriously less resinous 
than Pinus austridca and other existing species, it is 
likely that the amber yield was in excess. ° 

The Amber Flora presents a group of cryptogams com- 
prising 20 Fungi, a2 lich€ns, and about as fany mosses 
—plants hardly represented in any other Tertiary Flora. 
It is united to other Miocene Floras, not only by its 
Coniferze, but by the widely-spread Cranamonuim paly- 
morphum, It contains 42 species of Conifers, Cu pulifere, 
Betuleæ, Salicineæ, &c., a species of Hakea, in ali 
27 Monopetale and 12 Polypetale, including such rarely 
preserved orders as Scrophulariacea, Primulacez, Capri- 
foliacez, and Loranthacee, the gatherings from forest, 
meadow, and fen. These are to pe described in a forth- 
coming work. The Coniferze are, however, of chiefest 
interest, more especially as, while resembling the resinous 
species of the present day, their secretions differed so 
essentially in quality as to have lefta product unknown 
in any other geological age. 

J. STARKIE GARDNER 








THE STORY OF A BOULDER 


THE Warwickshire papers report a curious open-air 

service held on Sunday last at Stockton, near Rugby, 
to “consecrate” a large granite boulder which has been 
inscribed and railed in at the expense of the villagers. 
It lies on a bed of concrete in the centre of the little 
place, protected by a handsome iron railing ; a few square 
Inches are polished to show the grain; an inscription 
records that it was brought from Mount Sorrel, a distance 
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of sixty miles, by an iceberg or a glacier in the great 
Ice Age; and the ground around it is to be inclosed, 
turfed, planted, and set with rustic seats. A. fine day, 
and the novel proceeding, drew a large and attentive 
crowd; a short, bright service was conducted with the 
aid of an unusually good village choir; and the big stone 
set up by Joshua at Shechem formed the text for a sermon 
intended to stamp the boulder as a religious no less than 
a scientific monument. 

This charming little idyll is the closing chapter in a 
story which might claim to share the title made historic 
by a great geologist. Five years ago the present rector, 
coming to Stockton, found the boulder lying in a ditch, 
into which it had been rolled from its inconvenient posi- 
tion by the roadside. A*hazy clerical belief that it was 
“ Druidic” had saved it from complete destruction ; but 
it was the cockshy of all the children, bonfires were 
lighted on it occasionally, and it lay at the mercy of every 
field club which might come hammering that way. Large, 
glaciated, and of granite, it was clearly worth preserving. 
The net rector told its probable history from the pulpit, 
and the village mind was roused. Reports came in of 
othe? big stones far and near, some of which were also 
of glacial origin ; the quarrymen in the adjoining lime- 
work’, digging down to a smaller piece of granite and 
some beautifully striated blocks of sandstone, protected 
instead of breaking them; and by following up the 
hint thus given, a fine bed of boulder clay was un- 
covered, shown to Dr. Cr@sskey, and inserted in the 
e Boulder Committee Report of the British Association. 

The £55 of the great stone spread; visitors came to see 
it; the Stogktonians, who had through frequent lectures 
learnt its scientific value, became proud of their “ Pibble” 
and*of their ability to instruct the@r neighbours; the sub- 
scription poft was reached, and money found to move 
and rail in the treasure; the surrounding villages,finally 
emptied themselves to attend the consecratien service, 
end Stockton is at this moment, like douce Davie Deans, 
“as uplifted as a midden-cock on pattens.” 

The moral of the story is twofold. First: what has 
been done in Stockton ought to be done in scores of other 
villages. This boulder was the first link in a chain of 
evidence, lengthening ever since, in favour of a new and 
pregnant probability, the current of an ice-sheet from the 
Charnwood Forest heights across the table-land of South 
Warwickshire® In countlesg corners more lie similar 
monuments, unknown and doomed, which, if thus pre- 
served and stydied, would afford*the keys to like problems 
in geology. And secondly: thẹ clergy ought to do it. 
Our country parsons are, if they could be educated to see 
it, the natural discoverers and conservators of local relics ; 
with the opportunities they have and the attainments they 
ought to possess, they might in their mere leisure write 
such a scientific history of England as no country has yet 
possessed. Let them read the delightful chapter in Le 
Maudit, which paints the Curé Julio in his Pyrenean 
parish, and in order that they may be qualified to imitate 
him, let the bishops be wise in their generation, and exact 
a knowledge of some branch of natural history from 
every candidate for Orders. 





® 
REPORT OF THE PARIS OBSERVATORY FOR 
THE YEAR 1882 


WE have received from Admiral Mouchez, the Director 
of the Paris Observatory, the report on the state of 
that Observatory for the past year, and as we recently 
made reference to the state of our own Greenwich Ob- 
servatory on the occasion of the visitation which took 
place at the beginning of the present month, we think it 
may interest our readers if we make a few extracts from 

this report of Admiral Mouchez. 
The report opens with a complaint that the service of 
the Observatory has been very considerably deranged by 
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the preparations for %he transit of Venus. Not only did 
the various members of the expedition attend at the Ob- 
servatory in order to be trained either in photography or in 
the use of the artificial transit, but no less than five of the 
personnel of the Observatory themselves took part in the 
work. At the same time, says Admiral Mouchez, the 
past year may take rank with any of its predecessors 
when the increased work of tht Observatory is taken into 
account, for during this timg gan extension of grand 
has taken place, the equatorial coudé has been installed, 
and several underground chambers have been constructed 
for the purpose of studying magnetism and terrestrial 
physics generally. Curiously enough, one of the grounds 
on which the addition of magnetical studies to tle work 
of the Observatory is urged is, that the cloudy skies of 
Paris so frequently interrupt the purely astronomical ob- 
servations, that, withoutgsome such work as itis now pro- 
one to add, the observers would frequently have little 
to do. ‘e 

Among ihe purely astronomical work of the Observa- 
tory which has been going, on for*the last foug years is 
that of the revision of Lalande’s catalogue of stars, num- 
bering 40,000. Concerning this work, we are informed 
that the General Catalogue, which will form eight 
volumes in quarto, is well in hand,eand it is hoped that 
two volumes will be published ea@h year, or at all events 
four volumes during the next three years. To assist in 
the construction of the catasgue, 110,000 meridian gb- 
servations have been made during the last four years. « 

The employment of ordinary equatorials in an obser- 
vatory, remarks Admiral Mouchez, necessitates a con- 
tinual change of position of the observer, he being 
compelled to follow the movement of tlfe eyepiece into 
positions which are often incogvenient and fatiguing, 
whilst the heavy dome of the observatory has also to be 
constantly rotated to follow the motion 6f the telescope. 
In order to obviate the necessity*for this, M. Loewy con- 
ceived the idea of adapting to the equatorial the system 
of “lunette brisée,” employed first in England, and after- 
wards to a greater extent im Germany, especially in small 
transit instruments. 

The new coudé equatori#t may be thus described :—The 
polar axis of the instrument is supported at its extremi- 
ties on two pillars like a meridian instrument. Round 
this axis the telescope turns, forming a right angle at the 
lower support. By means‘%mp mirror placed at the sum- 
mit of this angle the light is reflected along the pierced 
axis, at the end of which the eyepiece or the micrometer 
is placed. Under these conditions, with the telescope at 
rest, the equatorial stars pass across the obsgrver's field 
of view. But of course the telescope must not be limited 
to the observation of equatorial stars. In order to secure 
the observation of other stars, a mirror free to rotate 
is placed before the object-glass and connected with the 
declination circle. The inclination of this mirror may 
be changed so as to throw the light coming from a star 
of any declination into the tube. This arrangement 
therefore permits the observer to explore every part of 
the heavens without quitting his position at one end of 
the polar axis. The telescope may, pragtically; by a 
rotation of ghis axis, be directed towards any part of the 
celestial equator, whilst a star of any declination may 
be made to throw its light down the broken telescope 
by means of the external mirror. It might be imagined 
that in this latter case the double reflection would result 
in the loss of a good deal of light, but we read that the 
preliminary experiments have shown that this is not the 
case, and that the polish and figure of the mirrors are 
very satisfactory. They are*silvered, and of course can 
be easily repolished. We should add that this instru- 
mert, now one of the actualities of the Observatory, is 
due to the liberality of Mr. Bischoffsheim. 

With regard to more strictly physical observations, 
those who have made their complaint respecting the 
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recent weather in Enfland will pergaps find a grain of 
consolation in the statement that M. Thollon, who comes 
every summer to work in connection with this part 
of the Observatory, spent his whole summer there last 
year without being able to make a single observation. 
M. Egoroff, Professor of Physics at Warsaw, was, we 
learn, oceupied during the months of July and August, as 
. In preceding years, with the spectroscopic study of atmo- 
spheğc absorption, workng with a beam of electric light 
sent from Mont-Valérien t8 the Observatory. 

Most of our readers are afare that the French Govern- 
ment fas, as we thipk wisely, determined to separate the 
special meteorological investigations from theastron mical 
work of she Observatory. In consequence of this decision, 
Admiral Mouchez is now makjng meteorological obser- 
vations of possibly a still higher value, with the special 
object of determining the different corrections, such as 
for refraction, te be applied to the astronomical obser- 
vations. m 

The magnetical observatory which is now being com- 
pleted will evidently ge one of the first order. Six 
subterranean chambers of c@mstant temperature have 
been built under the best possible conditions of isolation 
and stability. An outer wall of nearly 2m. thickness 
incloses a rectangular space 40 m. in length, and 14m. 
wide, completely impervigus to moisture, The observing 
chambers, of which there are four of 5m. by 4m., and 
tv@of 6m. by 5m., are coystructed in this space, being 
isolated from its walls by passages 2m. wide. The walls 
of the observinz chambers themselves are 80 centimetres 
thick; they communicate with each other by doors 
14m. wide, and have a height of 365m. The vaulted 
roof, rm. thick,ds covered by earth to the thickness of 
2m., whilst grass and plants protect the soil from the 
direct rays of the sun, &nd from frost. The observing 
chambers can either b lighted by gas or by reflection 
from without. è 

Advantage has been taken of the existence of these 
chambers by placing in them the clocks from which the 
time is distributed throuzhogt Paris, but in spite of all 
precautions it is unfortunately discovered that the cham- 
bers are not altogether free,from minor trepidations 
resulting from the traffic of the streets. It is proposed 
therefore to place the apparatus for the study of the ver- 
tical and slow movements of the soil to a gallery in the 
Catacombs 27 m. below the pace, This apparatus has 
been constructed and is reaffy for use. 

Among the meteorological work to be done with the 
object to which we have previously referred is included a 
series of observations from a captive balloon. This is of 
such a size@hat with ordinary gas in calm weather it can 
take self-registering barometers, thermometers, and hygro- 
meters up to a height of 500 m., and with pure hydrogen 
it can ascend to a height of 800m. It has been found by 
experiment that the balloon cannot be well managed if 
the air has a velocity greater than 4m. or 5 m. per second: 
but this is not regarded as being inconvenient, because it 
is during complete calm that those great and frequent 
inversions of the law of decrease of temperature which 
most sensibly interfere with astronomical refraction, 
manifest themselves. 

Simultaneous observations will be made on the meridian 
of the Observatory of Paris, north at the Observatory of 
Montmartre, and south at the Observatory of Mont- 
souris. 

The construction of the great refractor of 16 m. focal 
length with its dome of 20m. in diameter is going on 
steadily. The object-glass worked by M. Martin is 
already finished, and the grpund on which the Observa- 
tory is to be built is now prepared. There are some 
interesting details in the report touching the dome, the 
dimensions of which we learn will be the same as that of 
the Panthéon, and the largest ever attempted. 

In insisting upon such a dome turning with ease, it 
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must not be forgotten that it would be useless to construct 
one of such dimensions, unless steps were taken to prevent 
the ill effects which would arise from any displacement or 
deformation of the soil on which the Observatory is ta 
be erected, or the walls of the Observatory itself. The 
arrangement which is to be adopted in the construction 
of this dome is that proposed by M. Eiffel. In order te re: 
duceto a minimun., the resistance due to friction on circulai 
rollers, M. Eiffel proposes to float the dome by means of a 
circular caisson plunged in a receptacle of the same form, 
filled with a liquid which will not freeze, such as an aqueous 
solution of chloride of magnesium. An experiment made 
with a small model gave hopes of the most satisfactory 
results with this arrangement. Therg is much griginality 
in the idea, and at the Paris Observatory more than any- 
where else perhaps it is nece8sary that some such ar- 
rangement as this should be adopted, for it must not be 
forgotten that the Observatory is situated over the Cata- 
combs, one result of which has been that for many years 
the pillars of the meridian circle erected in the gardens 
have gradually inclined towards the east in consequence 
of the displacement of the soil. If the same thing were 
to happen to the Observatory for the great equatorial, 
there is little doubt that before many years were ovef the 
dome would be quite immovable, whereas with Eiffel’s 
floating arrangement, whatever be the change in evel 
within season due to such a causeas we have named, the 
dome would still turn. 

Another point which is engaging the attention of tte 
Director is the erection of an®astronomical observatory on 
the Pic du Midi, at a height of 2859 m. At this elevation, 
according to General de Nansouty, it is easy to rgad at 
night by the light of the stars alone, and fifteen, or sixteen 
Pleiades are visible to the naked eye. It is indeed time 
that the importance of Mhe possibility of observations at 
great heights received a fuller recognition.e When the 
astronomical party were in the Rocky Mountains in 1878, 
to observe the eclipse of the sun there, three American 
oBservers had no difficulty in detecting the satellites of 
Jupiter every night with the naked eye. Nothing could 
show better the purity and transparency of the air than 
this, and te establish these facts is to establish also the 
necessity for utilising them. It is intended that any 
astronomer who wishes to make any special researches 
may take advantage of this Pic du Midi Observatory. At 
the same time, howéver, astronomers will be sent from the 
Paris Observatory to profit by the clear ski@s of the south 
at those times when the climate of Paris reduces the 
number of possible obsefvations in the Obsgwatory itself. 
It is pointed out that not only the science of astronomy, 
but physics, chemistry, and physiology, will probably 
derive great benefit from the institution of such an obger- 
vatory as this. 


NOTES 


THE Royal Society Soirée last Wednesday was as successful 
as usual, though the absence of the president, Mr. Spottiswoode, 
through illness, was to be regretted. From inquiries last night 
we are glad to learn that Mr. Spottiswoode, who is suffering 
from Roman fever, is going on very well. 


THE candidates selected by the Council of the Royal Society, 
whose names we gave in NATURE, vol. xxvii. p. 614, were 
elected last Thursday, 


Dr. MICHAEL FOSTER has, in accordance with unanimous 
expectation, been elected to the newly established Professorship 
of Physiology in the University of Cambridge; and Dr. 
Alexander Macalister, F.R.S., Professor of Comparative Ana- 
tomy and Zoology in the University of Dublin, ‘has been elected 
to the Professorship of Anatomy, vacant by the resignation of 
Prof, Humphry, 
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It will gratify our readers to learn that Her- Majesty has 
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ON the 5th inst. thg Emperor of AuS8tria inaugurated the new 


subscribed 50/. and the Prince of Wales 26/. 5s. to the fund now ; Vienna Observatory, on the Turken Schanze, in the! northern 


being raised by the Scottish Meteorological Society for the 
establishment of a Meteorological Observatory on the top of 
Ben Nevis. At a meeting of the Council of the Society on 
Saturday last, we understand that plans and specifications and 
offers from several contractors for making a road from Fort 
William to the top of Ben Nevis were submitted, and it was 
resolved to commence the making of the road at once; Mr. 
Sydney Mitchell, architect, was instructed to make arrangements 
for the completion of the work within two months. 


ProF. Morris has presented to University College, London, 
his vaiuabl€ geologicallibrary. 


THE following subjects Rave been settled for conferences at 

the Fisheries Exhibition ; the authors whose names are given have 
consented to read papers. Many gentlemen have consented to 
act in this capacity, but the complete list is not yet ready :— 
British Fisheries and Fishermen, by H.R.H. the Duke of 
Edinbysgh§ the Fisheries of the United States, by Prof. Brown 
Goode; the Fisheries of the Dominion; the Fisheries of other 
Countgies (Commissioners for Sweden, Norway, Netherlands, 
China, &c., have promised to take part in these conferences) ; 
Herfing Fisheries, by Mr. R. W. Duff, M.P.; Pilchard and 
Mackerdl Fisheries, byeMr. J. Cornish ; Salmon and Salmon 
Fisheries ; Fresh Water Fisheries (including Trout), by Mr. 
Francis Francis ; Seal Fisheries, by Capt. Temple ; Oyster Cul- 
ture and Fisheries, by Prof. Hubrecht; Mollusks, Mussels, 
Whelk$ &c., used for Food or Bait, by Mr. Chas. Harding; 
Ling Ffshing, by Mr. C. M. Murdahl; Trawling ; the Applica- 
tion ‘of Stém.Power to the Fishing Industry; Principles of 
Fisherye Legislation, by the -Right®Hon. G. Shaw Lefevre, 
M.P. ; Fish €ulture and Acclimatisation of Fishes, by Sir James 
Maitland ; Fish as Food, by Sir Henry Thompson; Fish Trans- 
port and Fish Markets, by His Excellency Spencer Walpole; 
Food of Fishes, by Dr. F. Day; Storm Warnings, by Mr..R. 
H. Scott; Fish Diseases, by Prof. Huxley ; Economic Cendi- 
tion of Fishermen, by Prof. Leone Levi; Protectiqn of Life of 
Fishermen ; Scientific Results of the Exhibition, by Prof, Ray 
Lankester. 


THE Committee appointed by the French Parliament to con- 
sider the pensipn to M. Pasteur, have agreed to recommend its 
increase from 12,000 francs to &5,000, with reversion to the 


widow and elyldren. è ` 


PROF. Lenz is about to organise, with the aid of the Russian 
Geographical Society, a series of observations on terrestrial cur- 
ren% along four lines of Russian telegraphs—Moscow to Kazan 
and to Kharkoff, and Tidis to Rostoff and Baku. The neces- 
sary instruments are ordered, and the observations will begin as 
soon as these are ready. These observations were highly re- 
commended, as is known, by the International Polar Committee 
at its Hamburg meeting, in connection with the magnetic obser- 
vations of the circumpolar stations, as well as by the Electrical 
Congress at Paris. Germany has already begun these observa- 
tions, whilst Austria, Sweden, and Finland are about to start 


them. è 


As the Russian Meteorological stations on Novaya Zemlya 
and at the mouth of the Lena were unable to begin regular mag- 
netic observations on September 1, 1882, and their observations 
during the first months probably will not have the desired degree 
of accuracy, the Meteorological Committee of the Russian Geo- 
graphical Scciety has applied for grants of money to continue 
these observations for one year more. Two new meteorological 
stations have been opene! at Obdorsk and at Mezen, in order to 
connect the Novaya Zemlya observations with those of Central 
Rus-ia, 


outskirts of the town. The new building took nine’years to 
construct, and during that time the present director went all over 
Europe and America in order to study the fitting-up of the best 
observatories. The result is that the Vienna Observatory is 
probably one of the most complete in existence. For an account 
of the great telescope, constructed by Grubb of ARDIN, see 
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A COMPETITION has been opened by the Genevan Saciety of 
Physics and Natural History for the best whpublished monograph 
on a genus or family of plants. The MSS. may be jn Lati, 
French, German (in Roman writing), English, or Italian, and 
should be sent to Prof. Alphade Candolle, Cour St. Pierre, 3, 
Geneva, before October r, 1884. Members of the Society are 
not admitted to the compétition. The prize is 500 francs. 


M. MARCEL DEPREZ, the author 6f the experiments on the 
transmission of force to a distance, hag offered himself as a can- 
didate for the place in the Aowdemy of Sciences vacated by the 
death of M. Bresse, in the section of Mechanics. 


THERE was an interesting gathering at Newnham, Cambridge, 
on Saturday, to celebrate the success ofthe College for Women, 
started there some years ago, and to honour its first and as yet 
only Principal, Miss Clough, by presenting her portrait toethe 
institution. The progress which has been made in theehigher 
education of women since Newnham was founded is striking. 
Though only a few years ago the attempt was barely tolerated 
by the University authorities, now the students are all but 
nominally attached to the University, and thete can be no doubt 
that ere very long they will obtain gll that the friends of these 
institutions desire. Miss Clough deserved all the honour paid 
her on Saturday, for mainly to hey courage, intelligence, and 
tact has the wonderful success of Newnham been due. | 


Apropos of the education of women and of the callings for 
which they are suited, it is a rémarkable fact that the recently 
opened Brooklyn Bridge, of which we have heard so much as 
one of the greatest triumphs of engineering, owes its existence 
partly to the genius of a woman. Mrs. Washington Rcebling, 
the wife of the great ecgineer who was intrusted with the con- 
struction of the Brooklyn Bri has been chief of the engineer- 
ing staff ever since her husband first fell il. When he was 
disabled and could not proceed with his great work, Mrs. 
Roebling began to study engineering, and her success was such 
that in a short time she was able to take her husgand’s place, 
and the enormous structure which Americans not incorrectly call 
‘one of the most conspicuous marvels of the nineteenth cen- 
tury ” was completed under her direction. The honour of being 
the first to drive across the new bridge was well earned by Mrs. 
Roebling, and the peculiar share which she’ had taken in its 
construction was rightly held to justify a disregard of the old 
superstition which dooms to il! luck the structure over which a 
woman has been the first to cross, 


Pror. A. H. KEANE has been elected a Corresponding 
Member of tfe Anthropological Society of Washington. 


THE fifth International Congress of Americanists will be held 
at Copenhagen, August 21-24. King Christian will-be ‘‘ Pro- 
tector” of the Congress, while Prince Frederick Christian will 
be Honorary President. Prof. Worsaae is President of the 
Committee of Organisation. The subjects to be discussed cover 
a wide field, including history ang geology, archeology, anthro- 
pology and ethnography, Jinguistics and palæography. 


THE Duke of Westminster, has intimated to the Council ot 
the National Smoke Abatement Institution that he purposes to 
contribute 5007. to the Smoke Abatement Fund recently opened. 
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WE learn from the spthish papers thag the Mining Exhibition 


now open at Madrid, is a great success. However incomplete, 
it still represents to a certain degree the present state of this wide 
branch of national welfare of Spain, and probably will give an 
impulse to the further development of geology, which is one of 
the most popular sciences with the Spanish savants. 





THIRTY-TWO schemes weye examined by the jury for the 
erecgipn of a statue to Christopher Columbus at Barcelona. The 
most accredited opinion in Spanish artistic circles is, however, 
that npne of them corresponds to the greatness of the event of 
the discovery of a ne® continent, which it has to commemorate. 
Whe statue will be erected on the seashore, facing the port of 


Barcelona. i 


A WRITER in the Times on the present Czar of Russia and his 
two predecessors refers to some impsovements which have been 
made during tHe present reign, ‘The most hopeful of all 
recent signs in Russia,” fe says, ‘‘has been the entire cessation 
of the ecclesiastical cengprship that was formerly exercised over 
scientific Writings. The censom used to be attached to the 
Universities ; many of them were nominecs of the higher clergy ; 
and books that were considered unorthodox were never licensed 
by them unless the author paid fees which deprived him of all 
profit in his work. This,€t least, was generally the case, and if 
an author evaded payment it could only be through the patronage 
off some very powerful man. €M. Delyanoff has allayed much 
ititation among Russian savaz/s and given a valuable stimulus to 
University education by limiting the jurisdiction of the censors 
to political works. So we shall hear no more of books being 
suppressed—as gne was by Count Tolstoi—for inquiring too 
minutely into miracles alleged to have been wrought by bones of 
saints drawn from the catfcombs of Kieff and sold by the clergy 
at high prices.” e ° 


© 

WE hav: reseiv d the sixteenth volume of the Memoirs of the 
Society of Naturalists at the Kharkoff University. It is mostly 
occupied by a long paper by A. W. Guroff, on the geology of 
the provinces of Kharkoff and Ekaterinoslay, being a valuable 
addition to the former work lap Prof. Levakovsky, ‘‘On the 
Cretaceous and subsequent Formations,” and to the works of 
MM. Borisyak, Briot, Klemm, and many others. The author 
describes at length the crystalline rocks of the ra pids of 
the Dnieper, and gives a magset their extension, as well as a 
classification of this complicated series. He then mentions 
the littoral formations of the coal-basin of the Don, as well 
as the coal-meastres of the Kalmius, and dwells at some 
length on “he Bakhmut depression, describing the different 
stages of its Permian deposits. As to the much-discussed ques- 
tion of the upper members of this formation, which are con- 
sidered by several Russian geologists to belong to the Trias, 
he is inclined too to consider them as intermediary between the 
Permian and the Tura, as they contain remains of the Postdono- 
mya (Estheria) minuta and the Equisetum avenaceum, which 
both characterise the same formation on the Volga. The 
Jurassic deposits which unite the Jura of the Don with that of 
Kieff, as also*the Rhetic group of the Donets, are then dealt 
with, and a complete list of the Donets Jurassic fauna is given. 
The Donets Jura proves to be more like the Jura of middle 
Europe than that of middle Russia. The Tertiary deposits 
of Kharkoff (the Spondylus beds) seem to belong to the Eocene 
formation, which is covered with sand and sandstone of the 
Miocene period. The other papers of the same volume area 
supplementary list of 200 Diptera of Kharkoff, by W. A. 
Yaroshevsky, bringing their number up to 908 species; and a 
note on the parasites of the Stauronotus vastator. 


THE researches as to the invertebrate fauna of the Black Sea, 
which were made from 1833 to 1863 by Rathke, Nordmann, 
» 
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Kessler, and Wagner, which researches had brought only to 
forty the number of species of crustaceans discovered in the 
Black Sea, have contributed towards spreading the idea as to 
the remarkable poverty of this fauga. This opinion was rapidly 
overthrown by the more recent researches of MM. Czerniawsky, 
Markusen, and Bobretsky? who discovered in the space of a few 
years no less than 130 new species of crustaceans in the Black 
Sea, and brought, in 1869, the total number of crustacean 
Species discovered there up to 160. The subsequent dredgings 
of MM. Krichaguin, Grebnitsky, and Czerniawsky added to the 
number seventy-six species more, and this last explorer even 
affirmed in one of his memoirs that the crustacean fauna of a 
single bay of the Black Sea—the Bay ef Yalta—ie richer than 
that of the whole of the Belgian coast. The opinions, however, 
as to the kinship of the Black Sea fauna with the faunas of the 
neighbouring seas are still divided. MM. Markusen and 
Giebnitsky maintained that it is closely akin to that of the seas 
of the north, and proved it by the presence of such crus 
taceans aS are not met with in the Mediterranean (various 
species of Mysis and representatives of the groups of the 
Cumacea, Bathyporeta, Niphargus, Padocerus, and Siphona- 
cetes), but are common in the seas of the north. Theyefpointed 
out also the circumstance that the forms which are the most 
numerous in the Black Sea are either cosmopolite forms dr such 
as are common in the northern seas, bat not those wlfich might 
have immigrated from the Mediterranean. Ina notice published 
in the last volume of the Qemoirs of the Kief Society of 
Naturalists, M. Sovinsky points out, however, t&at the reverse. 
opinion—which admits a close relationship of the Black Sea 
crustaceans with the Mediterranean ones—gains more ang more 
gruund during these last few years. The Mediterranean fauna 
was of course submitted fo the influence of the northeim faunas, 
and its northern forms might have found an appropriate medium 
in the less salt water of the Black Sea; but the Black Sea fauna 
looks rather as a part of the fauna of the Mediterranean basin, 
slowly modified by the medium it inhabits ; this opinion is suf- 
ported, in fact, by the kinship of several Black Sea forms with 
those of the Mediterranean and the Red Sea, and by the rich- 
ness of the Black Sea fatina in mere varieties and in such forms 
as are purely local, the prevailing types of the fauna being still 
the cosmopolite ones. The Black Sea fauna would be thus but 
a part of the Mediterranean fauna, but much impoverished and 
modified to a great extent by ite vatiety of local conditions, 





RussIAN geologists dog not seem to hesitatg in admitting 
the aqueous origin of granitic rocks which fornferly were unani- 
mously considered as igneous and eruptive. The late Prof, 
Barbot de Marny adopted this theory during the last years 9f his 
life, and the same theory is supported now with regard to the 
Dneiper pegmatites, by M. Gouroff, in the Memoirs of the Society 
of Naturalists at the Kharkoff University (vol. xvi.). After a 
thorough study of the granitic rocks of the rapids of the Dnieper, 
he describes these rocks, consisting of orthoclase, plagioclase, 
quartz, and biotite (this last and the orthoclase being often sub- 
stituted by chlorite and epidote) as granitites. These granitites 
always appear stratified, and alternate with granitic gueisses, 
their stratification being well developed with an inclination 
towards N. 70° E. at 60°. They are also crossed with 
numerous veins of pegmatite, The quartz of the peg- 
matite contains large microscopical inclusions of water, some- 
times with carbonic acid, and with solutions of natrium ani 
calcium chloride; it is coloured brown, which colour disappears 
when it is heated. The veins of pegmatite contain large crystals 
of quartz and orthoclase. They decrease towards their lower 
ends and terminate in accumulations of crystalline quartz. They 
very often interfere with veins "of quartz, either cry#alline (with 
microscopic inclusions of water), or opal-like, M. Gouroff pro- 
poses to discuss further the question as to the origin of the peg- 
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matite veins in another paper, but he meanwhile points out that 
these veins are subsequent to the formation of the granitite and 
gneiss, and that, like the quartz veins, they are of aqueous 
origin. ° 


IN connection with the cełebratton of the centenary of 
ballooning, some foolhardy aéronauts have been attempting to 
cross the Channel through the fickle air, One, named L’Hoste, 
who started on Friday night from Boulogne, was missing till 
yesterday, when news reached Paris from Antwerp that he had 
been rescued in the North Sea bya French lugger bound for 
that town, 


@ e ' 

Tur Swedish Academy of Agriculture has proposed to the 
Government that a sum of %o/, be granted to Dr. R. Lund- 
berg for a visit to the International Fisheries Exhibition. The 
proposal will most likely be granted. 


j ON May 28, between 6 and 7.30 p.m., a magnificent mirage 
wis seey, at? Finsbo, in Norra Ryrs parish, Sweden, During 
nearly two hours, with intervals of three to four minutes, a 
panoramic landscape was seen, with mountains, lakes, forests, 
and farms. ‘To the eye the view appeared as if only three- 
quartes to one (English) mile distant, 
e ` 
LAST year several Swedish merchants contributed a sum of 
100/7. to enable the Swedish Doctor of Zoology, C. Bovallius, 
who has been travelling in Cefitral America, to forward rare 
eoologica) specimens to the Upsala University. Herr Bovallius 
has fremetime to time sent some valuable collections of insects 
and bieds to @kis institution, 


Tuk additions to the Zoological Socfety’s Gardens during the 
past week include an Ourang-outang (Simia satyrus 2) from 
Sumatra, presented by Mr. J. M. Vermont; two Duykef Boks 
(Cephalophus mergens 8 9) from South Africa, presented by 
Mr. H. H. Trevor; a Philippine Paradoxure- (Paradoxurus 
prehensilis) from the Philippine Islands, presented by Mr. A. 
Burgess; a King Parrakeet (Aprosmictus scapuletus) from 
Australia, presented by Mrs, Lewin ; a Lesser Sulphur-crested 
Cockatoo (Cacatua sulphurea) from Moluccas, presented by J. 
Snowdon Henry, F.Z.S. ; two Viperine Snakes ( Zropidonotus 
wiperinus), a Dark Green Snake (Zamenis atrovirens) from 
North Africa, presented by Mr. J$ C. J. Church; two Aye-ayes 
(Chiromys madagascariensis) from Maglagascar, a Carpet Snake 
(Morelia varieg&a) from Australia, received on approval; a 
Hybrid Luhdorf’s Deer (between Cervus leuhdorfi 6 and C. 
canadensis 2), ten Australian Wild Ducks (Anas superciliosa), 
bred in the Gardens, 





OUR ASTRONOMICAL COLUMN 


COMETARY REFRACTION.—M. W. Meyer, of the Observa- 
tory of Geneva, has published a discussion of three series of 
micrometrical observations, made during as many near ap- 
proaches of the great comet of 1881 (1881 IIL.) to stars, when 
the latter were seen through the denser parts of the head of the 
comet, the immediate object of the micrometrical measures of 
distance between the®nucleus and the star being the detection of 
any deflection or refraction of the light of the star in passing 
through the cometic nebulosity. This comet offered a great 
advantage in an investigation of the kind, inasmuch as its 
nucleus had perfectly the appearance of a fixed star. M. 
Gustave Cellérier had treated the question from a -theoretical 
point of view in a memoir published in Archives des Sctences 
Physiques et Naturelles, of Geneva, of October 15, 1882; the 
conclusions are reproduced in abstract by M. Meyer, who has 
applied the@esulting formulz to the case in question. The first 
series of observations was made on June 29, 1881, when the 
comet pagsed close to the star 519 of Durchmusterung + 65°, 
which is No. 6594 in’ Oeltzen’s Catalogue, of 7'8 mag. The 
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_will not be neglected by those observers 
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second series, on July 1g, when the comet approached the star: 
1. Draconis (Hev.) within about 38”, and the third series eon 
August 1, when it passed about 24” from a star of 9'10 mag. 
For details of the method of treating the’ observations we must 
refer to M. Meyer’s paper, which appears in Mémoires de la. 
Société de Physique et d Histoire Naturelle de Genève, t, xxviii. 5. 
he sums up his conclusions. as follows :—‘* La substancg dont la 
chevelure de la grande comète de 1881 a été composée s'est. 
optiquement comportée comme un gaz, et sa puissance réfractive: 
à une distance de 10,200 kil. du poyau a eté pendant Véppqque- 
des observations de 0'0000393. La pression de ce gaz diminuait 
dans les régions étudiées proportionnellement au carré de la. 
distance au noyau.” He does not venture fo say, however, that. 
this value exactly represents the refractive power of the comet,, 
though he believes in a measurable force. . . ` 

M. Meyer remarks that previous attempts to detect a deflection 
of light in traversing the substange of a comet had led only to 
negative results. Bessel availed himself of the conjun¢tion of 
Halley’s Comet with a star ef the tenth magnitude on-September 
29, 1835, to discover by heliometric measures an effect of this 
kind, but without success. His meas@res have been subjected: 
to a new reduction, in accordance with M. Cellérier’s theory, by 
M. Meyer, though with similar negativetesult. e 


KEPLER’s Nova oF 1604.—The position of this famous star 
is now favourably situated for observation. It is most readily 
found by reference to a star of 8‘9 mag., which occurs in Arge- 
lander’s southern zones, and which is No. 16872 of Oeltzen’s 
Catalogue. The place of this star for $883 ois in right ascension 
17h. 24m. 2°9s., declination — 21° 23’ 34”. By Prof. Schön- 
feld’s reduction of the observations of Fabricius in 1604, Keple?’s 
star would precede 25'3s. in R.A. 0'°8 to the north, Thera isea 
star II'I2m. preceding 17'9s. and 1’°6 south of Argelander’s, 
and another 12m. preceding 33'2s. and 2'7 north; it is to the: 
latter object, which was observed by Prof. Winnecke in 1875,. 
though not previously glimpsed with a refractoyof 7 inches aper- 
ture, that attention may be chiefly directed. It is to be re~ 
marked that the position of Kepler’s star is liable to greater 
uncertainty than that of Tycho’s star im 1572. _ It is very desir- 
able that whatever may be the resylt of examination of the 
vicinity, it should be put upon record (of course with the corre- 
sponding .date) from time to time. The Chinese annals have 
references to more than one of their stellar class Ae-sezg or 
‘extraordinary stars,” in earlier times, which must have been. 
situate in the neighbourhood of Keplet’s Nova. 


THE BINARY STAR, y CORONA AUSTRALIS.—Several years 
since am orbit was calculated for this object by Prof. Schiaparelli, 
who made use of measures up to 1875, whence it appeared that 
the periastron passage would take place about the end of 1882. 
Mr. Downing, availing himself~weggneasures to 1880, has applied 
small corrections to the elements found by the Milan astronomer, 
and fixes the periastron passage to 1883'203, the period of revo- | 
lution being 54°985 years. The binary is therefore describing 
at present a critical portion of the orbit, and, it may be hoped, 
of double sis ‘who can 
well command its position. The following are angles and 
distances calculated from the two orbits :— 


DOWNING SCHIAPARELLI 

Pos. Dist Pos. 7 Dist. 

1883°50 134°2 0°27 933 0°38 
83°75 103°8 0°32 8o'4 0°50 
84°25 74°6 0°55 59°5 0°73 


THE SATURNIAN SATELLITE, MIMAS.—M., Meyer, obServing 
with the ro-igch refractor presented to the Observatory of 
Geneva by the'late director, Prof, Plantamour, succeeded in ob- | 
taining, near the opposition of Saturn in 1881, several sets of 
measures of the faint satellite, Mimas, about the time of greatest 
elongation. Considering the small number of measures of this 
object which have been obtained even with the largest instru- 
ments, M. Meyer’s success is worthy of attention. On two 
nights he secured complete series of measures, and on other 
occasions partial ones, We find, on adjusting the circular ele- 
ments adopted in this column for prediction of the positions of 
Mimas (which were founded upon Washington observations and 
required but small correction) by Prof. Frisby’s observation of 
the conjunction of the satellite with the minor axis of the ring ~ 
southwards, on November 8, 1882, that M. Meyer’s measures 
are closely represented. 
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R GEOGRAPHICAL NOTES 


AT the meeting of the Royal Geographical Society on 
Monday night Sir Henry Rawlinson read the following telegram, 
forwarded by the Eastern Telegraph Company from Zanzibar, 
with regard to the movements of Mr. Joseph Thomson :— 
*«Thomsongeached Dgare na Erobi, in Masai country, long. 37°, 
lat. 3°5, on May 5. Was compelled to flee during night to evade 
what could only have been a dfsastrous fight, through troubles 
raised @y Fischer’s caravan jn front. Got safely back to 
Taveta, where he camped his. men, and has come down to 
Mombasa with small party in seven marches to replenish his 
goods, which has become necessary in consequence of his retreat 
frqm Masai and prolonged detention at Taveta. Returns in a 
few days to Taveta ‘to proceed by Arusha, probably in compauy 
of another caravan. Is in good health. Details by post.” 


THE Russian Geographical Soci€ty has awarded its great gold 
medal to H. W. Abich, Member of the Academy of Sciences, 
for his researches into the Geology of The Caucasus. The gold 
medal of Count Liitke hag been awarded to W. K. Dollen, 
astronomer of the Pulkova Observatory, for his new improved 
instrument for the deterigination of latitudes and longitudes. 
Two other g@ld medals, for ethnogywphical and statistical works, 
have been awarded to M. Barsoff, for collections of songs of 
Northern Russia, and to M. Krasnoperoff for a statistical de- 
scription of the Government of Perm, Small gold medals have been 
awarded to MM. Eklon asd Roborovsk, who both accompanied 
M. Prshevalsky in his trav@éls; to M. Oshanin, zoologist, for 
travels in Karategin, Darvaz, and Turkestan; and to M. 
Vitkovsky, for exploring gravag of the Stone period about 
Irkytsk? Silver medals have been awarded to M. Lessar for 
levelling operations between Askabad and Seraks ; to M. Schultz 
for the same between Orenburg and Lake Aral; to M. Brounoff, 
for researches on cyclones and anticyclones in Europe; to M. 
Gladysheff, for detgrminations of latitudes and longitudes in the 
Akhal-tekke oasis ; to M. Kiseleff, for a journey to the Bi-shan ; 
to M. Rodionoff, for surveyain Karategin ; to M. Slovtsoff, for 
a description of the distriet of Kokchetan; also four other 
medals for smaller ‘“ethnographical and statistical works. 


M. LessAr, who made so interesting a journey from Askabad 
to Mash-had, continues to make a series of excursions in the 
same region, He went a second time to Mash-had wé@ Khelat, 
and thence to Zurabad, Saraks,*Merv, Charjui, and Khiva ; 
then he made a barometric levelling from Askabad to Tejent, 
visited Mery a second time, and December last journeyed 
in the mountain region of Khelat, Daraghez, and Attek, thus 
covering about 3300 miles from April to December. 


THE proprietors of the Melbourne Age have despatched an 
exploring expedition to New Gaisea. 


WE mentioned in a preceding volume the late Barbot de 
Marny’s theory as to the formation of the dunes (darkhans) in 
the steppe of Kyzyl-kum and the influence of the wind as a 
powerful agegcy in modifying the earth’s surface in the steppes. 
We find now, in the Zaprski of the Kieff Society of Naturalists, 
several objections to this theory by M. Bor:choff. Without 
denying the partial influence of the wind, he reduces it to a 
quite secondary agency, and decidedly opposes the wind-theory 
of the formation of derkhans, Wind may increase the dark- 
hans to a certain*amount, but their primary origin must be 
sought for elsewhere, and the ré/e of the wind is far below what 
` bas been assumed. So hard a rock as the sandstone, permeated 
with iron and lime, of the Kara-kum and Kyzyl-kum steppes 
cannot pe disintegrated by wind, unless it has been disinte- 
grated beforelfind by rains and rapid changes of temperature 
—both which conditions are missing in the steppe&. Therefore 
. on the Emba, the Ilik, the Irghiz, where the same sandstones 
occur—as devoid of vegetation as in the Kyzyl-kum, there are no 
such surfaces covered with darkhans as in the neighbourhood of 
Lake Aral, Asa rule the dunes appear only where there are 
remains of former lakes, and in such cases they assume the 
directions of the shores of these former basins. Far from being 
dependent on the direction of the prevailing winds, the direction 
of the ġarkhans varies, even whin short distances, and it fol- 
lows the windings of the coast of Lake Aral. Thus, they in- 
close the Sary Cheganak bay, like the parallel steps of an amphi- 
theatre, the same directions being also taken by the rocky ledges 
of the terraces of sandstone, even beneath the water of t' e bay. 
The close connection of these ridges with the former action of 
the interior sea is the more obvious, as these duines—sometimes 
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stratified in their interior—often contain remains of Aral mollusks, 
suchas Cardium rusticum, Dreissena polymorpha, as also Adacna 
vitrea. Whole banks, from a quarter to half a foot thick, of these 
shells are found in the darA#ans, and they are met with at dis- 
tances of 27 miles from Lake Aral, and 70 feet above its 
level (at Sopak), or even 80 miles north of it, and 100 to 120 
feet above its level (at the Toulagaé hill), whilst the depressions 
between the darkhans contain deposits of salt, with the same 
shells, or with an alga similar to the Aralian Zostera, The 
primary origin of the darkhans, M. Borschoff says, can be dis- 
covered even now in the low coast ridges. These ridges once 
formed slowly increase afterwards by the accumulation of vege- 
tation on their summits, and vegetation plays a most important 
part in their growth. Several Solanez, such as Caroxylon, or 
Halostachys, and Graminez, such as Ærylops levis, gtow on 
their summit, which is covered subsequently with various species 
of Tamarix and Calligonum. When deeply covered with 
vegetation, their further increase is due to the sand brought by 
the wind, the organic life still remaining a powerful agency of 
increase. But their original appearance must be sought for, it is 
contended, in the agency of water. M. Severtsoff’s remarks on 
the influence of vegetation on the growth of the dunes, and those 
of the Turkestan railway expedition on the immobilsty of thee 
dunes (already analysed in NATURE), go far to sustin M. 
Borschoff’s conclusions. 


AN expedition, under the:direction of Col. Prshevals@¥, is 
being organised for the purpose of scientific researches in Central 
Asia and Thibet. The expedition is expected to star® in 
August next. ° ° 


A SERIES of valuable papers on the island of Yezo now 
appearing in the Yapan Gazette deserve the attention of geo 
graphers. They are from the pen of Capt. Blẹkiston, who 
received the gold medal of the Royal Geographical Soq@ety in 
1861 for exploration on the Yang-tsze, and who has for many 
years resided at Hakodate, the principal port of Yezo. {he 
papers, which have reached their fifteenth part, are so varied 
and complete that they may®fairly be called an encyclopsdia of 
the island. The geography, gevlogy, fauna and flom, the pro- 
gress magle during the past twenty years by the Japanese admin- 
istrators, the Ainos, the mineral productions are all treated, and 
in%ddition the records of numerous journeys over all parts of 
the island are given. It is to be hoped that these valuable ° 
papers will be published in a collected form, for no future 
account of Yezo will be complete in which copious reference is 
not made to them. The numerous reports of the employés of the 
Japanese Government to the Colonisation Department in Tokio, 
which are now so difficult to obtain, are largely quoted in notes. 


ACCORDING to a new survey of the rapids of the Dnieper, the 
total fall of the river, on a stretch of forty-six miles, from 
Ekaterinoslav to the Khortitsa Mand at Alexandrovsk, is 106°5 
feet. The aggregate fall of the nine rapids is 60°3 feet, and 
their aggregate length is 6435 yards, the greateg® rapid being 
that of Nenasytetsky (the Insatiable) which has a fall of 19°5 
feet and a length of 1867 yards. The discharge of water at the 
head of the rapids has been found, at a level 2°5 feet below 
the average, to be 27,934 cubic feet per second. 





THE CAUSE OF EVIDENT MAGNETISM IN 
IRON, STEEL, AND OTHER MAGNETIC 
METALS?! 


THE extreme sensitiveness of the’ induction balance to all 

molecular changes in the structure of metals was remarked 
in my first paper on this subject to the Royal Society ;* and in 
the case of iron and steel it is most remarkable, as the addition 
or subtraction of 1/§00,oooth part, or the addition of the 
smallest iron filing to an already large balanced mass of iron, is 
at once rendered evident and measurable. 

Posse:sing’such an invaluable instrument of research, I was 
desirous of investigating the molecular construction of iron and 
steel, but at once I met with a difficulty, viz. that magnetism 
itself completely changed the character of any piece of iron under 
investigation ; consequently, finding no help or explanation of 
the effects produced from any accepted theories of magnetism, I 
was forced to investigate, by means of the induction balance, the 

1 Paper read before the Society of Telegraph Engineers and of Elec- 
tricians, on May 24, 1883. by Prof. D. E. Hughes, F.R.S., Vice-President. 


2 “(jn an Induction Current Balance, and Experimental Resear@hes made 
therewith.” —Proceedings Rojal Society, March 29, 1879, p. 56. 


160 
@ 


whole question of magnetism as existing in the interior of a 
magnet, and to determine the particular structure for each case, 
such as neutrality and polarity, 

In a recent paper to the Royal Society, upon the theory of 
magnetism (Proceedings Reyal Society, May 10, 1883), I described 
the use of and demonstrations obtained by the induction balance. 
In this paper I propose to confine fnyself to demonstrations that 
can be repeated without it, and whose effects can be observed by 
‘the aid of ordinary magnetic direction needles, 

That magnetism is of a molecular nature has long been ac- 
cepted, for it is evident that, no matter how much we divide a 
inagnet, we still have its two poles in each separate portion, 
consequently we can easily imagine this division carried so far, 
that we should at last arrive at the molecule itself possessing its 
two distigctive pole consequently all theories of magnetism 
attempt some explanation of the cause of this molecular polarity, 
and the reason for apparent neutrality in a mass of iron. 

Coulomb and Poisson assume that each molecule is a sphere 
containing two distinct magnetic fluids, which in the state of 
neutrality are mixed together, but when polarised are separated 
from each other at opposite sides; and, in order to explain why 
these fluids are kept apart as in a permanent magnet, they had 


eto assume? again, that each molecule contained a peculiar coercive 


force,*whose functions were to prevent any change or mixing of 
these fluids when separated. 

Were is not one experimental evidence to prove the truth of 
this assumption ; and as regards coercive force, we have direct 
experimental proof opposing this view, as we know that mole- 
cular rigidity or hardness, as in tempered steel, and molecular 
freedom of softness, as in soft iron, fulfil all the conditions of 
this assumed coercive force. 

Ampeére’s theory, based upog the analogy of electric currents, 
supposes elementary currents flowing around each molecule, and 


© that indhe neutral state these molecules are arranged haphazard 


in glledirections, but that magnetisation consists in arranging 
them symmetrically. 

The objections to Ampére’s theory are numerous. 1. We 
have ne knowledge or experimental Proof of any elementary elec- 
tric current continually flowing without any expenditure of 
energy. 2. If we admit the assumption of electric *currents 
around each molecule, the molecule itself would then be electro- 
magnetic, and the question still remains, What is polarity? 
Have the supposed electric currents separated the two assumed 
magnetic fluids contained in the molecule, as in Poisson’s theory ? 
or are the electric currents themselves magnetic, ingependent of 
the iron molecule ? 

In order to produce the supposed heterogeneous arrangement 
of neutrali y, Ampére’s currents would have either to change 
their position upou the molecule and have np fixed axis of rotation, 
or else the molecule, with its currents and polarities, would 
rotate, and thu8 be acting in ac@prdance with the theory of De 
la Rive, 3. This theory does not explain why (as in the case 
of soft iron)epolarity should disappear wMenever the exciting 
cause is removed, as in the case of transient magneti ation. It 

„would thus require a coercive force in iron to cause exactly one- 
half of the molecules to instantly reverse their direction in order 
to Pass from apparent external polarity to that of neutrality. 

The influence of mechanical vibrations and stre:s upon iron in 
facilitating or discharging its magnetism, as proved by Matteucci, 
1847, in addition to the discovery by Page, 1837, of a molecular 
movement taking place in iron during its magnetisation, pro- 
ducing audible sounds, and the discovery by Dr. Joule, 1842, of 
the elongation of iron whgn magnetised, led De la Rive, in his 
remarkable ‘‘ Treatise on Electricity,” 1853, to give his theoreti- 
cal views upon magnetism in the following remarkable words :— 

‘The whole of the magnetic molecular phenomena that we 
have been studying lead us to believe that the magnetisation of 
a body is due tog particular arrangement of its molecules, 
originally endowed with magnetic virtue, but which in the 
natural state are so arranged that the magnetism oi the body 
that they constitute is not apparent. Magnetism would there- 
fore consist in disturbing this state of equilibrium, or in giving 
to the particles an arrangement that makes manifest the property 
with which they are endowed, and not in developing it in them. 
The coercitive force should be the resistance of the molecules to 
change their relative positions,” 

Wiedemgnn, in 1861, gives a, theory in which he admits the 
fluids of Poisson, or the elementary currents of Ampère, as the 
cause of polarity of the molecule, but believes that the molecules 
are turned in a general direction in the case of polarity, and that 
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e 
in neutrality, like AfMpére’s, the magnetic axes of the molecules 
are turned in all directions. 

Maxwell, in his remarkable treatise on 
Magnetism,” 1881, 
Weber’s theory :— 

“t Weber’s theory differs from Poisson’s in assuming that the 
molecules of the iron are always magnets, even befofe the appli- 
cation of the magnetising forge, but that in ordinary iron the 
magnetic axes of the molecules aree turned indifferently ip every 
direction, so that the iron, a» æ whole, exhibits no magnetic 
properties.” And again, page 429, Maxwell says he agrees with 
Weber’s views, and that neutrality, or unmagnetised iro has the 
axes of its molecules placed indifferenify in all directions, and 
that the act of magnetisation consists in turning all the molecules 
so that their axes are either rendered all parallel to one direction, . 
or at least deflected in that direction. 

I have quoted these sev&al theories which admét of the 
inherent polarity of the molecule, and in that respect they 
entirely agree with my own; but the induction balance at once 
shows that they are erroneous in the most important part, for 
my researches have proved that neutrality is perfectly symmetrical, 
that thereis no case of neutrality whew the axes of the molecules 
are turned indifferently in @ll directions, and th& we cannot 
obtain perfect neutrality except when the molecules form a 
complete closed circuit of attraction. 

I believe that a true theory of magnetism should admit of 
complete demonstration, that it showld present no anomalies, 
and that all the known effects shoulf at once be explained by it. 

From numerous researches I have gradually formed a theory 
of magnetism entirely based upen experimental results, and these 
have led me to the following conclusions :— "e 

I. That each molecule of a piece of iron, steel, or other mag- 
netic metal is a separate and independent magnet, having its 
two poles and distribution of magnetic polarity exactly the same 
as its total evident magnetism when noticedęupon a steel bar- 
magnet. 

2. That each molecule, or its polarity, can be rotated in either 
direction upon its axis by torsion, stress, or, by physical forces 
such as magnetism and electricity. å 

3., That the inherent polarity or magnetism of each molecule 
is a constant quantity like gravity ; that it can neither be aug- 
mented nor destroyed, 

4. That when we have external neutrality, or no apparent 
magnetism, the molecules, or their polarities, arrange themselves 
so as to satisfy their mutual @jtraction by the shortest path, and 
thus form a complete closed circuit of attraction. 

5. That when magnetism becomes evident, the molecules or 
their polarities have all rotated symmetrically in a given direc- 
tion, producing a north pole if rotated in that direction as 
regards the piece of steel, æm, south pole if rotated in the 
opposite direction. Also, that in evident magnetism we have 
still a symmetrical arrangement, but one whose circles of attrac- 
tion are not completed except through an external armature 
joining both poles. e 

6. That we have permanent magnetism when the molecular 
rigidity, as in tempered steel, retains them in a given direction, 
and transient magnetism whenever the molecules rotate in com- 
parative freedom, as in soft iron. 

Experimental Evidences,—In the above theory the coercive 
force of Poisson is replaced by molecular rigédity and freedom ; 
and as the effects of mechanical vibrations, torsion, and stress 
upon the apparent destruction and facilitation of magnetism is 
well known, I will, before demonstrating the more serious parts 
of the theory, cite a few experiments to prove that mplecular 
rigidity fulfils all the requirements of an assumed @oercive force. 

The influenge of vibrations, torsion, or stress ðf any kind upon 
a magnetised steel or iron rod may be seen by striking with a 
wooden mallet rods of hard and soft steel, also hard and soft 
iron previously magnetised to a known degree. The tempered 
steel, owing to its molecular rigidity, will lose but 5 per cent., 
the soft steel 60, hard iron 50, and soft Swedish iron 99 per 
cent. of its magnetism, the amount of loss depending not so 
much upon whether the metal be steel or iron, as upon its degree 
of hardness and softness; and ag hard steel requires far more 
power to magnetise it to the same force than iron, it is possible 
to imagine a steel so hard that its molecules could not rotate, 
and that consequently no magnetism could be manifested from a 
given inducing cause, whilst a perfectly soft iron would give the 
maximum effect, and instantly return to its previous state, From 
this we might in grror suppose that soft Swedish iron could not 
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retain its magnetismg@nd that its natural state would be zero, or 


neutrality. The apparent disappearafce of magnetism, however, 
4s here due to the extreme freedom of motion of its molecules 
allowing them at once to follow the comparatively feeble direct- 
ing force of the earth’s magnetism. We can demonstrate this 
by feebly magnetising a rod of soft iron held vertically, so that 
its north pole is at the lower portion. Upon removing the in- 
ducing maznet, or electromagnetic coil, we find that the rod 
retains a powerful north polarity ; but if magnetised in a contrary 
sense, then we haveeonly ‘races of magnetism left upon the 
Withdrawal of the inducing cause. To succeed in this experi- 
ment, as in all others wheré soft iron is mentioned, we should 
usg the best Swedish charcoal iron, thoroughly annealed at high 
temperature. ° : 

We find, again, that rods of steel or iron will lose far less 
mazhetism when vibrated in the: magnetic dip, or vertically, 
when their north poles are ag the lowest extremity, than when 
“horizontal, or still less tha® when their poles are contrary to 
those of the earth’s field, and also that they will acquire their 
maximum magnetism from a gfven exciting cause when held 
vertically as described, and the molecules allowed greater freedom 
of motion to obey the directing influence by vibrations, torsion, 
stress, orblows upog the iron. Any influence that would tend 
to give@greater freedom of mgtion, such as heat or mechanical 


trepidations, gives a far higher magnetic force to the iron than 


could be obtained without these aids. 

In order to render visible the effects of motion upon magnetism, 
we may take two glass tubes, or ordinary phials, of any length 
or diameter, say, Io fentimetres in length by 2 centimetres in 
diameter. If we now put iron filings in these tubes, leaving 

¢ about one-third vacant, sogas to allow complete freedom in the 
higngs when shaken, we find that each tube, when magnetised, 
retains an equal amount of residual magnetism, and that this all 
disappears upon slightly shaking the tube. We are thus imi- 
tating the effects of vibration. But if in one of these tubes we 


pour melted re-in (in fact, any slightly viscous liquid, such as 


petroleum, suffic. s), we then render these filings more rigid, and 
then we can no longer produce by shaking the disappearance of 
it . residual magnetism, In pouring in petroleum we have appa- 
rently been ifftroducing a strong coercitive force, but we know 
that it can only have tht mechanical effect of rendering the iron 


filings less free to turn, and so comparatively rigid. If we devires 


to see the effect of torsion, we have only to shake the filings so 
that when the tube is held hgrizontally the vacant space is above, 
and rotate it slightly (but without shaking) about a horizontal 
axis, Its remaining magnetigy instantly disappears upon rota- 
tion, although we evidently have not changed the longitudinal 
position of its particles. A similar effect takes place upon a soft 
iron rod, for if we magnetise it and observe its remaining mag- 
netism, we find that upon giving a slight torsion to this wire its 
remaining magnetism insseeftly disappears—a similar effect to 
that in the rotating tube of iron filings. But if the iron is 
rendered more rigid by hammering, or steel rendered hard and 
rigid by tempering, torsions or vibrations have but little effect, 
a: in the case of the filings rendered rigid as above mentioned. 
Thus wf have no longer need of an assumed mysterious coercive 
force t» account for the retention of magnetism, for once know- 
ing the mechanical qualities of iron and steel and their degree 
of molecular rigidity or hardness, we can at once predict their 
retentive magnetic powers. 

Rotation of {uherent Polarised Molecules.—Torsion, as well as 
mechanical vibrations, has, as we have seen, a powerful influence 
in aiding tbe molecules to overcome their inertia, and thus aid 
them to rotate in the direction of the inducing influence; and 
we may thus polarise strongly a flat, soft iron rod by simply 
berfling œ vibrating it when held vertically, and if we measure 
the magnetic furce obtained we shall notices that the force is 
strictly relative to the degree of softness of the iron. Thus, 
with hard steel we should obtain only ¢races of polarisation, 
whilst with extremely pure, soft Swedish iron we obtain the 
maximum of force, ‘The bar of iron or steel, being held in the 
‘earth’s magnetic field, of infinite size compared with the bar, 
and infinitely homogeneous, cannot dcflect or weaken its sur- 
rounding field. Its lower portion, being north, apparently 
strengthens it by its reaction, whilst its upper, south, apparently 
weakens the field; but, as Maxwell has shown, ‘‘the two poles 
of each molecule are equal and opposite, consequently the sum 
of each molecule and the whole mass must be zero.” 

t: “On the Molecular Rigidity of Tempered Steel,” by Prof D. E. 
Hughes, F.R.S. (Proceedings Institution of Mechanical Engineers; pp 


72-79, January, 1883.) 
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We have a far greater induced polarity in iron or steel when 
the iron is in thin bars or small wires, and this we should expect, 
as the external molecules rotate directly under the influence of 
the earth’s magnetism, whilst those forming the interior of the 
bar either rotate feebly, or, asin the case of very thick bars, 
actually act as an armature, preventing by their influence free 
rotation of the exterior, molecules. 

Thus, as the sum of the two and equal polarities in a bar of, 
iron is zero, it is evident that its polarity mustebe inherent. I 
have some remarkably pure soft Swedish iron wire, one milli- 
metre in diameter, and as its inherent polar force seemed great 
when held vertically in the earth's magnetic field, I measured in 
the induction balance this force compared with a similar column 
of the magnetic atmosphere which it displaced. The inherent 
polarity of this wire, simply rendered evident by the earth’s 
magnetism, was 15,600 times grefter than fhe column it 


displaced. 


We cannot, either by induction, conduction, or concentration, 
produce a greater force in another body of similar displacement 
or size, otherwise we could easily create power from a feeble 
source. Thus the enormously greater magnetic power observed 
in iron than the same column of air which it displaces must *be 
due to the zzherent polarity of its molecules. e r 

Among:t numerous bars of iron upon which I bave experi- 
mented, one of ordinary hoop-iron, 2 centimetres wide, 40 
centimetres long, and 14 millimetre thick, not softened gpossesses 
sufficient molecular rigidity to be apparently uninfluencéd by the 
earth’s magnetism. When this rod is rendered neutra}, we have 
but feeble polarity—mere traces when it is held vertically under 
the earth’s magnetic influence ; buteif we apply a few successive 


` torsions or vibrations to it when thus held, we have at once 


several thousand times greater polarity than before. Now, if 
iron had the power of deff&cting or concentrating the earth’s 
magnetism upon itself, it should not require the meghanical aid 
to molecular rotation given to it by these torsions og vibrations. 
Thus we are forced to conclude at least the existenge of the 
inherent polarity of the molecules; and, if w® admit this, we 
must also as a necesgary consequence, admit the, rotation of 
these molecules, else we cannot explain why gechanical vibra- 
tions allowing freedom of motion should always produce the 
polarity in accordance with the directing cause. I have already 
shown that torsion and vibrations fer se are apparently destruc- 
tive of magnetism; consequently in this case Pvuisson’s two 
fluids and Ampére’s parallel currents should, according to their 
theory, be mixed orheterogeneous, whilst, according to the views 
I am suStaining, the polari ed molecules should obey, as compass 
needles, any magnetic directing cause whenever sufficient mole* 
cular freedom of motion allows free rotation. 

The inherent polarity of iron may again be observed by draw- 
ing a flat rod of sé@ft iron over one or both poles of a permanent 
magnet. This rod will then be powerfuély magnetised, its 
remaining magnetism, when separated from the magnet, being 
sufficiently powerful tq strongly deflect a sugpented direction 
needle A few slight torsions or vibratidMs will then com- 
pletely di-charge it. Now, suppose this operation repeated 
succe-sively many thousand times, if there was no inherent 
polarity we should have gradually drawn all the polarity out of 
the magnet, and discharged it into the atmosphere. Nothing of 
the kind takes place. The molecules of the iron are simply 
rotated each time, and the only energy in work expended or lost 
comes from the arm of the experimenter, and the energy required’ 
would be strictly in accordance with the molecular freedom, or 
softness and hardness of the iron and steel; thus, whilst soft 
iron could be easily polarised nd di-charged by mechanical 
torsions, hard tempered steel would require a far greater 
amount. 

Dr. Warren de la Rue, F.R.S., kindly aided me in this part 
of the research by passing a current from his well-kn>2wn chloride 
of silver battery through iron and steel ‘Wires. A condenser of 
42°8 microfarad capacity, charged by 3°360 cells, was used. We 
passed this enormous electric charge longitudinally through the 
wires, and observations were made as to whether any change 
whatever was produced in their quality or inherent polarity, the 
result being that these wires gave exactly the same magnetic 
polarity from a given directing or inducing cause as before, 
being similar in nature and degree, consequently this enormous 
electric force had not changed or destroyed the original inherent 
polarity. i > 

If the molecules possess inherent polarity and rotate upon 
their axes, sirailar to a series of compass needles having a slight 
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-degree of frictional rigidity, then, upon passing one pole of a 
magnet above them, they would turn symmetrically in one direc- 
tion, and drawing the same pole of the magnet in the contrary 

-direction would rotate them, and they would then remain sym- 
wietrically in the opposite directjon. 

A precisely similar effect takes place in a soft iron rod, placed 
east and west a few inches above a direction needle. Upon 
drawing the south pole of a powerful natural magnet at a few 

*.centimetres distance above the wire from east to west, the north 
polarities of the molecules successively turn in the direction of 
west, following the attraction of the south pole, as previously 
seen on the small compass needles. The rod is now magnetised 
with its north pole west, as indicated by the direction needle 

’ below any portion of this rod. Upon passing the same south 
pole of the natural magnet in a contrary direction, the molecules 

-all rotate, thei®north poles still turning successively to the south 
pole of the permanent magnet until its arrival at the end from 
which the first magnetisation &ommenced, The rod has now 

-entirely changed its polarity, and its north pole is east. 

This phenomenon is well known in the ordinary magnetisation 
of rods, where care is taken to draw the magnet always in a 
similar direction, or the poles would he reversed at each to and 
fro drawing. [To account for this on Coulomb-Poisson’s theory 
-it would bg requisite that, first, all the fluids be separated with 
their north fluids symmetrically in one direction, but on drawing 
back the magnet these fluids would have to mix together, the 
north flu@ passing through its south fluid to be finally opposite 
to its previous position, its coercive force doing the double work 
of allowing both fluids to mix and pass through each other, and 
finally keep*them entirely apart. Ampère’s theory would require 
that from a haphazard arrangement the molecules should become 
-symmetrically arranged upon the first passage of the magnet, 
then upon its reversed direction on@-half of the electric elemen- 
tary currents shoùld successively revolve in a contrary direction 

‘to arrive at neutrality before, finally, the other half followed 
the dire@tifn of the first half, and now all these currents would 
be revoMing ifthe opposite direction to that upon the first 
magnetisation, We thus see that botlg these theories, whilst 

‘resting altogether upon assumption, are extremely complicated 
and improbable. 

We might suppose, from the theory which I am advocating, 
-that upon the rotation of the molecules there would”be some 
-diseurbance or mechanical trepidation ; and such is found to be 

the case, as first observed by Page and afterwards verified by Dr. 

Joule and De la Rive, in the molecular sounds produced in iron 
upon its magnetisation. Reis’s first telephone was founded upon 

hese sounds, and Du Moncel has made numerous researches upon 
this subject. 

In the last of my experiments cited the sounds are too feeble 
to be heard, but by the application of theemicrophone these 
trepidations at oncg become audible 

That molecules of iron and ot Mer metals rotate with time, 
whose period becomes shortened by yechanjcal vibrations, is 
well known in me@allurgy, the ultimate result bång generally the 
passage from a fibrous condition, asin iron wires, to a high degree 
of crystallisation. For many years I employed a circular vibrating 
springeas the regulator of speed of my printing telegraph instru- 
ment, and although this spring was so regulated by means cf a 
frictional break, or ‘‘ rein,” as not to surpass its limits of 
elasticity, these springs were constantly breaking after a few days’ 
use, and asa matter of urgent necessity I made special researches 
into the cause of this breaking after a few days’ constant vibra- 
tory action. I found at the point of rupture a high state of 
crystallisation. Fibrous iror? would thus become thoroughly 
crystallised and break in one day ; the number of vibrations for 
an instrument in constant use during 24 hours being 1,209,600. 
Thus we could roughly estimate the life of iron in the form of 
one of these springs at 1,000,000 vibrations. Copper crystal- 
lised in one hour, and #1) metals and alloys were inferior to steel, 
except aluminium bronze. The latter springs would stand six 
weeks’ constant use, or some 50,000,000 of vibrations, I finally 
resolved this problem by spreading the amount of vibrating work 
over a spiral spring containing 3 metres of steel rod wound into 
the same space as previously held by the straight rod of 30 
centimetres ; by this means the average life of these springs has 
become five years. Evidently the molecules of these fibrous 
springs must have rotated under the vibrations, in order to 
produce crystals. The same phesomenon is observed in axles 
of carriages receiving constant trepidations, large crystals being 

-always found at the point of fracture. Again, if we rapidly 
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magnetise and demagnetise an iron rod, Ye have the prodyction 
of evident heat, due to th® constant motion of its molecules. 

Maxwell describes an experiment of Beetz, in which añ 
exceedingly small filament of iron was deposited by electrotype, 
under the influence of a strong magnetic field, in order to arrive 
at the inherent polarity of comparatively few molecules, and, as 
its magnetic force was very great, he regards the experiment as 
conclusive. My own experiments show that we have far less 
external magnetic force from a solid par than from a thin tube or 
flat bar of the same surface exposed to adimited exciting cause. 
We know that magnetism does netepenetrate to a very gré&t 
depth, and we also know that, ifeto a thin steel permanent 
magnet we place another piece unmaynetised, or, better stil, a 
rod of soft iron, its external polarity is greafly reduced, conse- 
quently the external evidence of polarity is not a direct measure of 
the degree of rotation, nor of the total inherent polarity ôf its 
mass, We may have a great superficial external rotation super- 
posed upon rotations of an opp&site nature, as will be seen 
later; and thus the internal molecules of a magnet often act 
more or less as an external armature in closing its circle of 
attractions. ó 

I have stated my belief that the molecule itself possesses its 
inherent polarity, which, like gravity, is ag, endowed quality for 
which we have no more reason tẹ suspect the cause to®be ele- 
mentary electric currents than that elementary currents should 
be the cause of gravity, chemical affinity, or cohesion, and its 
polar power of crystallisation, most of which are affected by an 
electric current. We have a certain anakogy between electric 
currents and magnetism, but not xo greatfas the analogy between 
the magnetic polarity of a molecule and its other endowed 
qualities. ° ’ 

Magnetism, like chemical affinity, cohesion, and crystallisation, , 
has its critical points. Faraday discovered that at red-yellow 
heat iron instantly lost its apparent polar magnetic power, to be 
as instantly restored at red heat, the critical point varying in 
iron, steel, &c., and being the lowest in nickel. „This would be 
dificult to explain upon Ampére’s theory, as we should have to 
admit the instant destruction or cessation of the elementary cur- 
rents, to be again restored at a few degrees less temperature, It 
would be equally difficult to explain under my view, if it did not 
belong to a whole class of phenomena due to the possession by 
the molecules of various endowed qualities, of which chemistry 
and all our means of research can only teach us their critical 
points, without attempting to explain why, for instance, iron has 
a greater affinity for oxygen than gold. We know that it is so; 
we know that the molecules ofgggll matter are endowed with 
certain qualities having certain critical points, and I can see no 
reason for separating their magnetic inherent polarity from their 
numerous other qualities. 


(To be conugited. ) 





METERS FOR POWER AND ELECTRICITY' 


THE subject of this evening’s discourse, ‘‘ Meters for Power 

and Electricity,” is unfortunately, from a lectur®&’s point 
of view, one of extreme difficulty; for it is impossible to fully 
describe any single instrument of the class without diving into 
technical and mathematical niceties which this audience might 
well consider more scientific than entertaining. If then in my 
endeavour to explain these instruments and the purposes which 
they are intended to fulfil in language as simple and as untechnical 
as possible, I am not as successful as you have a right to expect, 
I must a-k you to lay some of the blame on my subject and not 
all on myself. 

I shall at once explain what I mean by the term, ‘‘ meter,” 
and I shall take fhe flow of water in a trough as an illustration 
of my meaning. If we hang in a trough a weighted board, 
then when the water flows past it the board will be pushed back; 
when the current of water is strong the board will be pushed 
back a long way; when the current is less it will not be pushed 
so far; when the water runs the other way the board will be 
pushed the other way. So by ob erving the position of the 
board we can tell how strong the current of water is at any 
time. Now suppose we wish to know, not how strong the eur- 
rent of water is at this time or at? that, but how much water 
altogether has passed through the trough during any time, as 
for instance one hour. Then if we have no better instrument 
than the weighted board, it will be necessary to observe its 
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positian continuously, #8 keep an exactgrecord of the correspond- 
ing rates at which the water is passing, every minute, or, better, 
every second, and to add up all the values obtained. This 
would of course be a very troublesome process. There is an- 
other kind of instrument which may be used to méasure the 
flow of the water: a paddle-wheel or screw. When the water 
is flowing rapidly the wheel will’ turn rapidly ; when slowly, 
the wh@el will turn slowly ; and when the water flows the other 
way the wheel will turn the other way, so that if we observe 
how fast the wheel is tufning we can tell how fast the water is 
flowing. ‘If now we wish*t® know how much water altogether 
has passed through the tréugh, the number of turns of the 
wheel, which may be shown by a counter, will at once tell us. 
There are therefore in the case of water two kinds of instru- 
ments, one which measures a¢ a time, and the other during a 
time. The term meter should be confined to instruments of the 
second class only. Ra 

Asewith water so with electricity, there are two kinds of mea- 
suring instruments, one, of whic the galvanometer may be 
taken as a type, which shows by the position of a magnet how 
strong a current of eleatricity is af a time, and the other, which 
shows how much electricity has passed during any time. Of 
the first, which are well understood, I shall say nothing ; the 
second, the new electric mete®% and the corresponding meters 
for power, are what I have to speak of to-night. 

It is hardly necessary for me to mention the object of making 
electric meters. _Every one who has had to pay his gas bill once 
a quarter probably qu&e appreciates what the electric meters are 
going to do, and why they are at the present time attracting so 
much attention. So soon as you have electricity laid on in your 
Houses, as gas and water are®laid on now, so soon will a meter 
of some sort be necessary in order that the companies which 
supply the electricity may be able to make out their quarterly 
bills, and refer complaining customers to the faithful indications 
of their extravagance in the mysterious cupboard in which the 
meter is placede 

The urgent necessity for a good meter has called such a host 
of inventors into the ffeld that a complete account of their 
labours is morethan an¥ one could hope to give in an hour, 
Since I am one of this kpst I hardly like to pick out those in- 
ventions which I consider of value. I cannot describe all, I cannot 
act as a judge and say these only are worthy of your attention, 
and I do not think I should be acting fairly if I were to describe 
my own instruments only and ignore those of every one else. 
The only way I see out of the difficulty is to speak more par- 
ticularly about my own workin this direction, and to speak 
generally on the work of others. 

I must now ask you to give your attention for a few minutes 
to a little abstract geometry. We may represent any changing 
quantity, as for instance the strength of an electrical current, by 
a crooked line. For this pirpose we must draw a straight line 
to represent time, and make the distance of each point of the 
crooked line above the straight line a measure of the strength 
of the current at the corresponding time. Thesize of the figure 
will thenemeasure the quantity of electricity that has passed, 
for the stronger the current is the taller the figure will be, 
and the longer it Jasts the longer the figure will be, either 
cause makes both the quantity of electricity and the size of the 
figure greater and in the same proportion; so the one is a mea- 
sure of the other. Now it is not an easy thing to measure the 
size of a figure? the distance round it tells nothing ; there is, 
however, a geometrical method by which its size may be found 
Draw another line, with a great steepness where the figure is 
tall, and with a less steepness where the height is less, and with 
no steepness or horizontal where the figure has no height, If 
this is done accurately, the height to which the new line reaches 
will measure the size of the figure first drawn; “for the taller the 
figure is, the steeper the hill will be; the longer the figure, the 
longer the hill; either cause makes both the size of the figure 
and the height of the hill greater, and in the same proportion ; 
so the one is a measure of the other; and so, moreover, is the 
height of the hill, which can be measured by a scale, a measure 
of the quantity of electricity that has passed. 

‘Lhe first instrument that I made, which I have called a ‘‘ cart ” 
integrator, is a machine whieh, if the lower figure is traced out, 
will describe the upper. J will trace a circle; the instrument 
follows the curious bracket-shaped line that I have already made 
sufficiently black to be seen at a distance, the height of the new 
line measures the size of the circle, the instrument has squared 


thecircle. This machine is a thing of mainly theoretical interest, 
= » 
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my only object in showing it is to explain the means by which I 
have developed a practical and automatic instrument of which I 
shall speak presently. The guiding principle in the cart inte- 
grator is a little three- wheeled cart, whose front wheel is con- 
trolled by the machine. This, of course, is invisible at a distance, 
and therefore I have here a large front wheel alone. On 
moving this along the table, any twisting of its direction instantly 
causes It to deviate from its straight path ; now suppose | do 
not let it deviate, but compel it to go straight, then at once a 
great strain is put upon the table which is urged the other way. 
If the table can move it will instantly do so. A table on rollers 
1s convenient as an instrument, let us therefore roll it round 
into aroller, then on moving the wheel along it the roller will 
turn, and the amount by which it turns will correspond to the 
height of the second figure drawn byethe cart iftegrator. If, 
therefore, the wheel is inclined by a magnet under the influence 
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of an electric current, or by any otheg cause, the wh8le amount 
of which we wish to know, then the number of turns of the 
roller will tell us this amount; or to go back to our water 
analogy, if we had the weighted board to show current strength, 
and had not the paddle-wheel to show total quéhtity, we might 
use the board to incline a disk in contact with a roller? and then 
drag the roller steadily along by clockwork, The RuAber of 
turns of the roller would give the quantity of ater. Instru- 
ments that will thus addgup continuously indications at a time, 
and so find amounts during a time, are called intggratérs, 

The most important application that I have made at present 
of tlie integrator described is what I have called an engine- 
power meter, The instrument is on the table, but as it is far too 
small to be seen ata distance, | have arranged a large model eto 
illustrate its action. The object of this machine is to measure 
how much work an engine has done during any time, and show 
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the result on a dial, so that a workman may read it off at once 
without having to make any calculations. 

Before I can explain how work.is measured, perhavs I had 
better say a few words about the meaning of the word *‘ work.” 
Work is done when pressure overcomes resistance, producing 
motion, Neither motion nor pressure alone is work. The two 
factors, pressure and motion, must occur together. The work 
done is found by multiplying the pressure ley the distance moved. 
In an engine, steam pushes the piston first oye way, then the 
other, overcomes resistance, and does work. To find this, we 
must multiply the pressure by the motion at every instant, and 
add all the products together. This is what the engine-power 
meter does, and it shows the continuously growing result on a 
dial. When the piston moves it drags the cylinder along, where 
the steam presses the wheel is inclined. Neither action alone 
causes the cylinder to turn, but when they ‘oceur together the 
cylinder turns, and the number of turns registeral on a dial 
shows with mathematical accuracy how much work has been 
done. = 

In the steam-engine work is done in an alternating manner, . 


1&4 


and it so happens that this alternating action exactly suits the 
integrator, Suppose, however, that the action whatever it may 
be, which we wish to estimate is of a continuous kind, such for 
instance as the continuous passage of an electric current. Then, 
if by means of any device, we ĉan suitably incline the wheel, so 
long as we keep pushing the cylinder along, so long will its 
rotation measure and indicate the result; but there must come a 
time when the end of the cylinder is reached. If then we drag 
it back again, instead of going on adding up, it will begin to 
take off from the result, and the hands on the dial will go back- 
wards, which is clearly wrong. So long as the current continues, 
so long must the hands on the dial turn in one direction. This 
effect is obtained in the instrument now on the table, the electric 
energy meter, in this way. Clockwork causes the cylinder to 
travel backwgrds and forwards by means of what is called a 





mangle motion, but instead of moving always in contact with 
one wheel, the cylinder goes forward in contact wit} one, and 
back in contact*with another on its opposite side. In this in- 
Strument the inclination of the wheels is effected by an arrange- 
ment of cSils of wire, the main current passing through two fixed 
concenffic sokenoids, and a shunt current through a great length 
of fine wire on a movable solenoid, hanging in the space between 
the others® The movable portion has an equal number of turns 
in opposite difections, and is therefore unaffected by magnets 
held near it. The effect of this arrangement is that ‘the energy 


of thecurrent, that is, the quantity multiplied by the fofce driving, 


iteor the electrical equivalent of mechanical power, is measured 
by the slope of the wheels, and the amount of work done by 
the current during any time, by the number of turns of the 
cylinder, which are registered on a dial. Professors Ayrton and 
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Perry have devised ar*instrument which is intended to show the 
same thing. Tltrey make use of a clock, and cause it to go too 
fast or too slow by the action of the main on the shunt current ; 
the amount of wrongness of the clock, and not the time shown, 
is said to measure the work done by the current. This method 
of measuring the electricity by the work it has done is one which 
‘has been proposed to enable the electrical companies to make out 
their bills. š 

The other method js to measure the amount of electricity that 
has passed Without regard to the work done. There are three 
lines on which inventors have worked for this purpose. The 
first, whick has been used in every laboratory ever since elec- 
tricity has been understood, is the chemical method. When 
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electricity passes throughea salt solution, if carries metal With it, 
and deposits it on the plate by which the electricity l-aves the 
liquid. The amount of metal deposited is a measure of the 
quantity of electricity. Mr. Sprague and Mr. Edison have 
adopted this method ; but as it is impossible to allow the whole 
of a strong current to pass through a liquid, the current is 
divided ; a small proportion only is allowed to pass through. 
Provided that the proportion does not vary, and that the metal 
never has any motions on its own*accguut, the increase in the 
weight of one of the metal platgs, measures the quantityeof 
electricity. 

The next method depends on the use of some sort of dute- 
grating machine, and this being the most @bvious method, has 
been attempted by a large number of inventors. Any machine 
of this kind is sure to go, and is sure to indicate something, 
which will be more nearly a measure of the electricity, as the 
skill of the inventor is greater. e 

Meters for electricity of the third class are dynamical in their 
action, and I believe that wHàt I have called the vibrating meter 
was the first of its class. It is well known that a current passing 
round iron makes it magnetic. The folte which such a magnet 
exerts is greater when the current is greater, but it is not simply 
proportional; if the current is twice or fhree'times a strong, 
the force is four times or nine times as great, or generally the 
force is proportional to the square of the current. Again, when 
a body vibrates under the influence of a controlling force, as a 
pendulum under the influence of gravity, four times as much 
force is necessary to make it vibrate twiee as fast, and nine times 
to make it vibrate three times as fast ; or generally the square of 
the number measures the force. I will illustrate this by a model. 
Here are two sticks nicely balanced on points, and drawn inko a 
middle position by pieces of tape to which weights may be hung? 
They are identical in every respect. I will now hang a 1 lb. 
weight to each tape, and let the pieces of wood swing, They 
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keep time together absolutely. JI will now put 2 lbs. on one 
tape. It is clear that the coragsponding stick is going faster, 
but certainly not twice as fast. I will now hang on 4 lbs. One 
stick is going at exactly twice the pace of the other. To make 
one go three times as fast, it is obviously useless to put on 3 lbs., 
for it takes 4 to make it go twice as fast. I will hang on g ibs, 
One now goes exactly three times™as fast as the other. I will 
now put 4 lbs. on the first, and leave the 9 Ibs. on the second ; 
the first goes twice while the second goes three times, If instead 
of a weight we use electromagnetic force to control the vibra- 
tions of a body, then twice the current produces fourgtimes the 
force, four times the force produces twice the rate ; three times 
the current produces nine times the force, nine times the force 
produces three times the rate, and so on; or the rate is direcily 
proportional to the current strength. There is on the table a 
working meter made on this principle. I allow the current that 
passes through to pass also through a galvanometer of special 
construction, so that you can tell by the position of a spot of 
light on a scale the strength of the current. At the present time 
there is no current; the light is on the zero of the scale, the 
meter is at rest. I now allow a current to pass from a battery of 
the new Faure-Sellon-Volckmar cells which the S@rage Com- 
pany have kindby lent me for this occasion. The light moves 
through one division on the scale, and the meter has started. I 
will ask you to observe its rate of vibration. I will now double 
the current ; this is indicated by the light moving to the end of 
the second division on the scale: the meter vibrates twice as 
fast. Now the current is three times as strong, now four times, 
and so on, You will observe that the position of the spot of 
light and the rate of vibration always correspond. Every vibra- 
tion of the meter corresponds to a gefinite quantity of electricity, 
and causes a hand on a dial to move onone step. By looking at 
the dial, we can see how many vibrations there have been, 
and therefore how much electricity has passed. Just as the 
vibrating stichs in the model in time come to rest, so the 
vibrating part of the meter would in time do the same, if it 
were not kept gojng by an impulse automatically given to it 
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to one another by sliding weights along them, so the vibrating 
electric meters can be regulated to one another, so that all shall 
indicate the same value for the same current, by changing the 
po ition or weight of the bobs attached to the vibrating arm. 

The gther meter of this’ class, Dr. Hopkinson’s, depends on 
the fact that centrifugal force is proportional to the square of 
the angular velocity. He ‘therefore allows a little motor to 
drive a shaft faster and faster, until centrifugal force overcomes 
electromagnetic attraction, when the action of the motor ceases. 
The number of turns of the motor is a measure of the quantity 
of efectricity that has passed. 

I will now pass on to the measurement of power transmitted 
by belting. The transmission of power by a strap is familiar to 
every one in a treadle sewing-machine or an ordinary lathe. 
The driving force depends on Me difference in the tightness of 
the two sides of the belt, and the power transmitted is equal to 
this difference multiplied by the æpeed; a power-meter must, 
therefore, solve this problem—it must subtract the tightness of 
one side from the tightfess of the other side, multiply the differ- 
ence -by the speed at every instant, and add all the products 
togethere continuous} representing the growing amount on a 
dial. I shall now show for tl@ first time an instrument that I 
bave devised, that will do all this in the simplest possible 
manner. I have here two wheels connected by a driving 
band of indiarubber, round which I have tied every few 
inches a piece of white silk ribbon. I shall turn one a little 
way, and hold the other. The driving force is indicated by a 
difference of stretching, the pieces of silk are much further apart 
onethe tight side than they dre on the loose. I shall now turn 

*the bandle and cause the wheels to revolve; the motion of the 
band is visible to all. The indiarubber is travelling faster on 
the tight side than on the loose side, nearly twice as fast; this 
must be so, for as there i; le s material on the tight side than on 
the loose, there would be a gradual accumulation of the india- 
rubber round the driven pulley, if they travelled at the same 
speed ; since there is n8 accumulation, the tight side must travel 
the faste-t. Now it ‘may be shown mathematically that the 
difference in the speedsés proportional both to the actual speed 
and to the driving strain ; it is therefore a measure of the power 
or work being transmitted, and the difference in the distance 
travelled is a measure of the work done. I have here a work- 
ing machine which shows directly on a dial the amount of 
work done; this I will show in action directly. Instead of 
indiarubber, elastic steel is ed. Since the driving-pulley has 
the velocity of the tight side, and the driven of the loose side of 
the belt, the difference in the number of their turns, if they are 
of equal size, will measure the work. ‘This difference I measure 
by differential gearing which actuates a hand on a dial. I may 
turn the handle as fast as I please; the index does not move, 
for no work is being done. I may hold the wheel and pro- 
duce a great drivinz strain; again the index remains at rest, 
for no work is being done. I now turn the handle quickly, and 
lightly téuch the driven wheel with my finger, The resistance, 
small though it is, has to be overcome; a minute amount of 
work is being done, the index creeps round gently. I will now 
put more pressure on my finger, more work is being done, the 
index is moving faster; whether I increase the speed or the 
resistance the index turns faster; its rate of motion measures 
the power, and the distance it has moved, or the number of 
turns, measures the work done. That this is so I will show by 
an experiment. I will wind up in front of ascalea 7 lb. weight; 
the hand has turned one-third round. I will now wind a 28 lb. 
wemht up the same height ; the hand has turned four-thirds of 
aturn. There are other points of a practical nature with regard 
to this invention which I cannot now describe’ 

There is one other class of instruments which I have developed 
of which time will let me say very little. The object of this 
class of instruments is to divide the speed with which two regis- 
trations are being effected, and continuously record the quotient. 
In the instrument on the table two iron cones are caused to 
rotate in time with the registration; a magnetised steel reel 
hangs on below. This reel turns about, and runs up or down 
the cones until it finds a place at which it can rollat ease. Its 
position at once indicates the ratio of the speeds which will be 
efficiency, horse-power per hour, or one thing in terms of 
another. Just as the integrators are derived from the steering 
of an ordinary bicycle, so this instrument is derived from the 
double steering of the ‘‘ Otto” bicycle. 

Though I am afraid that I have not swcceeded in the short 
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time at my disposal in making clear all the points on which I 
have touched, yet I hope that I have done something to remove 
the very prevalent opinion that meters for power and electricity 
do not exist. ° 





THE PERMIAN SYSTEM IN RUSSIA? 


A QUESTION which has during the last few years occupied 
Russian geologists is whether the upper horizon of the 
‘‘ mottled marls,” which were considered by Murchison as Per- 
mian, must be still regarded as such, or rather as a member 
of the Trias—an opinion strongly advocated by several eminent 
geologists in Russia. The question is a large one, the mottled 
marls being the most widely-spread member gf Murchison’s 
Permian formation in Russia, and covering it almost on the 
whole of the surface it occupies in Russia in Europe, Were the 
Triassic origin of the mottled marls an established fact, the 
whole aspect of a geological map of Russia would be changed, 
and so it was on the map published in 1870 by a late member of the 
Academy, M. Helmersen, and on the map of the western slope 
of the Ural Mountains by Prof. Meller. The question is thug 
the subject of much controversy, and a whole series of pagers 
is devoted to it in the Memoirs of the Kazan Society of Naturalists 
and elsewhere. The last of this series is a paper by Prof. 
Stuckenberg, which states the present aspect of theequestion 
and enables us t> summarise the controversy in its broad 
features. ° 

Murchison’s Permian system covers, as is known, eno less than 
6600 square miles in eastern Russia, from the-province of Arch- 
angel in the north to that of Ufa in the south, and from 
Nijni-Novgorod in the west tg Perm and Orenburg in the east ; 
isolated islands of it appear on the surface in he provinces of 
Astrakhan, Kharkov, and Ekaterinoslav. The evidence it-df 
of the basin where the Permian formation was depoetgl neces- 
sarily implies a great variety of lithological chgracters, and in 
fact it includes, besides the dolomitic limestones, a very great 
variety of marls, clays sandstones, and conglomerates, the lime- 
stones occupying separate basins in the middle*parts, whil-t the 
marbs, clays, sandstones, and conglomerates have the appearance 
of coast tleposits of the Permian Sea. 

In the central parts of the basin (Kazan, Samara), the dglo- 
mitic limestones are covered with a thick sheet of mottled marls, 
with sandstones, conglomerates, clays, and isolated thinner sheets 
of a tufglike limestone. This series covers, however, not only 
the dolomitic limestone but also, as has been said, nearly the 
whole of the Permian deposits of European Russia, confounding 
itself with the Permian marls and sandstones, as is, for instance, 
the case—M. Styckenberg say.—in the provinces of Vyatka, 
Nijni-Novgorod, Kazan, and Samara. Paleontological evidence, 
however, is scarce as to the@ipper mottled m@rls, so that Murchi- 
son himself made the suggestion that they may belong perhaps 
to a more recenp formatfon ; he even proposed to give them on 
his map a lighter colour than the remainder of the Permian 
formation. 

The mottled marls were considered as Permian until 1855, 
when Prof. Wagner published a geological map in which he 
classified them as Triassic. Later on, Marcou, tin 1858, and 
Ludwig, in his ‘Dias and Trias,” in 1859, arrived, independ- 
ently of Prof. Wagner, at the same conclusion. In 1864 Prof, 
Barbot de Marny discovered in a sandstone belonging to this 
group a fragment of an Æguisetites columnaris, Sternb, (Cala- 
mites arenaceus, Brongn.), and thjs discovery, confirming former 
stratigraphical and lithological considerations, induced the 
majority of Russian geologists to consider since the mottled 
marls as a part of the Trias. This view was adopted, as said, 
by Helmersen and by Prof. Meller. But still, as the mottled 
marls are very poor in organic remains,gand the whole question 
beset with difficulties, the controversy continued. Murchison 
found in these marls small Cytherine and shells like Cyclas, 
together with some remains of fishes and casts of AZytilus. Prof. 
Golovkinsky discovered microscopic remains of crustaceans and 
some fragments of shells, whilst the late M, Eichwald found 
remains of Estheria exigua and Beyrichia Pyrrhe, in a deposit 
which M. Stuckenberg considers as belonging to the same group. 
As to the find by Prof. Wagner of the Voltsta heterophylla at 
Abdi, close by Mamadysh, together with remaigs of the fishes 
Amblypterus Alberti and Saurichthys Mougeoti, M. Stuckenberg 

1 “The Upper Mottled Marls and their Relations to otger Members of 


the Permian System,” by A. Stuckenberg. (Memoirs of the Kazan Society 
of Naturalists, vol. xi. fasc. 2; Kazan, 1882. 
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-doubts, first, the accuracy of the determination, and adds that 
the Volizia was not found in the mottled marls, but in deposits 
‘ parallel to the Permian limestone.” 

The Zechstein (dolomites, dolomitic limestones, ‘oolite, and 
gypsum), which reaches a great thickness in the provinces of 
Kazan and Samara, is a formation which was contemporary with 
the Permian marls, sandstones, and conglomerates which are 
widely spread in the provinces of Kazan, Nijni, Vyatka, Perm, 
Ufa, and Orenburg. On the places where both meet together, 
the Zechstein penetrates in the shape of thinner sheets into the 
marls. The copper sandstones of the Ural also would be, 
according to the same author, contemporary with the Zechstein. 
These marls and sandstones have a characteristic fauna, and MM. 
Stuckenberg gind Zaitseff discovered in them the following 
fossils :—Lingula orientalis, Golovk, ; Unio umbonatus, Fisch. ; 
Unio castor, Kichw.; Aucella Hausmanni, Goldf.; Zstherta 
exigua, Eichw.; Beyrichia Pyrrhe, Eichw. ; and remains of 
ganoid fishes and lizards. These fossils are characteristic of the 
group, but it contains also the Zechstein fossils, Stenopora colum- 
ngris, Schl., Schizodus obscuras, Gein., Schizodus rossicus, Vern., 
Nucula Beyrichi, Bron., Murchisonia subangulata, Vem., Ger- 
vilka sucata,® Gein., Gervillia seratophaga, Schl, Lfinnites 
(Avicula) *spetuncaria, Schloth., Arca Kingtana, Vern., Crido- 
phorus Pallasi, Vern., Lerebratula elongata, Sehl., Productius 
Cancrige Vern., Camarophoria Schlotheimt, Buch., and Spirifer 
ruguiatus, Kut. The flora of this series is characterised by 
many Goniferee (among others, the Uhlmannia Bronnii and 
dbrevifolia) Noeggerathiz (¢xpansa and cuneifolia), ferns, &c., 
These deposits arethus Permian, and it is wortby of notice that they 
contain the Uzio umbonatus and castor, the Lstheria exigua, and 
the Beyrichia Pyrrhe, ä 

As to the upper mottled marls, which are precisely the 
subject of éhe controversy, there was discovered in them but a 
very fey fessils, by MM. Krotoff and Stuckenberg, namely, the 
four juss mengoned (Unio umdbonatus, Unto castor, Estheria 
exigua, and Beyrichia Pyrrha), on the Volga at Tetushi, and 
the same imthe Government of Vyatka, Where the marls contain 
sheets of limestene; besides, M. Krotoff found Zechstein fos-ils, 
as Arca Kingiena, in the tuff-like limestone on the Volga, vehich 
M. Stuckenberg considers as belonging to the sante series. 
Figally, there was discovered during a boring at Mount Bogdo 
{Astrakhan), in sandstones and conglomerates, a series of 
Permian fossils (A/adica minima, Brown, Turbonila volgensis, 
Golowk,, Gervillta antigua, Mün., Clidophorus Hollebegi, Clido- 

horus Pallasi, Vern., Schizodus ressicus, Vern., 5. obscurus, 
Gein, Nucula Beyrichi, Brown, Leda speluncaria, Gein., and 
Hinnites (Avicula) speluncaria, Schioth. M. Stuckenburg, con- 
sidering the Bogdo sandstones as contemporajy with the upper 
mottled marls, gives to it great weight; but it must be 
observed that the @mtemporaneity əf the Bogdo marls with the 
upper mottled marls of the Volga is all but established. 

“As to the palzeptological evidence Poducede for considering 
the upper mottled marls as Triassic, namely, those found of 
the Triassic, Agzisedites columnaris (Calam ites arenaceius), Voltzia 
heterophylla, and Estheria minuta, M. Stuckenburg considers it 
unsatisfactory, and points out that the Volgia heterophylla was 
found rather in Permian deposits; and that Mr. Jones, in his 
‘Monograph of the Fossil Estheriæ,” considers the Astherza 
minuta of the Russian mottled marls as different from the 
E. minuta, Brongn., and rather like to the Æ. zenella of Jordan, 
which last belongs to the Permian and Carboniferous of Western 
Europe. As to the Calanztey arenacets, found by Barbot de 
Marny, F. Römer, in the last edition of his “ Lethea geognos- 
tice,” remarks that it is too badly preserved to be a decisive 
evidence. He concludes, therefore, that contrary to the opinion 
of almost all Russian geologists, that the mottled marls ought 
to be considered agaings Permian. But, as seen from the above 
summary, it will be much more prudent to conclude that the 
whole question still remains open for further investigation. 


a 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The Rede Lecture was delivered on Tuesday 
in the Senate House by Prof, Huxley, the subject being * The 
Origin of thesixisting Forms of Animal Life, Construction or 
Evolution?” There were at least eleven hundred persons pre- 
sent, and amongst them nearly all the University dignitaries now 
in residence. 

In the second part of the Natural Sciences Tripos sixtgen men 
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and one lady are placed in the first class; of this Mr. Harmer*of 
King’s College is distinguished in Zoology and Comparative 
Anatomy ; Mr. Reid of Cavendish College in Human Anatomy ; 
and Mr. Sharrington of Caius College in Physiology. 

Prof. Hughes has been elected to a Professorial Fellowship at 
Clare College. s 

Messrs. P. Frost, I. Todhunter, and Joseph Wolstenholme 
are to receive the degree of Doctor in Sience. 

The Woodwardian Professor digsants strongly from the pro- 
posal to place the Sedgwick Musgum on the Downing Street 
site in front of the new museums, e 


SCIENTIFIC SERIALS 


THE Yournal of Anatomy and Physiology for April, 1883, 
contains :—A contribution to the study of Spina bifida, eneepha- 
locele, and anencephalus, by Prof, Cleland (Plates r1 and 12},— 
On the minute structure ol the palatine nerves of the frog, and 
the termination of nerves in blond-vesselggand glands, by Prof. W. 
Stirling and J. F. Macdonald (Plate 13).—On the lymphatics of 
Periosteum, by Drs. George and F, Elizabeth Hoggan (Plate 14). 
—The brachial plexus of the magaque monkey, and its analogy 
with that of man, by W. T. Brooks.—A case of primary sarcoma 
of the pleura, by R. W. Greenish (Plate 15).—Infiltrating carei- 
noma of the breast, by Dr. G. Barling,—Observations of the 
diameters of human vertebree in differept sregions, by Dr. R. J. 
Anderson.—On a simple form of Lippman’s capillary electro- 
meter useful to physiologists, by Prof. McKendrick.—On so- 
called sponge-grafting, by Drs. K.eFranks and P. S5. Abraham 
(Plate 16).—The valvular action of the larynx, by Drs. ToL 
Brunton and T. Cash.—Ocigin of the internal circumflex from 
the deep epigastric artery, by Dr. A. Thomson.—On cervical 
ribs and the so-called bicipital ribs in man in relation to the 
corresponding structures in the Cetacea, by Prof. urner, —On a 
new form of ether microtome, by Dr. Cathcart.—On right-sided 
sigmoid flexure and rectum, by Dr. E. IB. Maddox.—A_ note to 
Mr, Haswell’s paper on myology of pigemn. 





o 

THE Quarterly Journal of Microscapical Science for April, 
1883, contains :—On the anatomy and development of Peripatzs 
capensis, by the late Prof. F. M. Balfour, edited by Professors 
Moseley and Sedgwick (Plates 13 to 2v).—On a morphological 
variety of Bacillus anthracis, by Dr. E. Klein, with notes 
thereon by Prof. Ray Lankester (Plate 21),—Note on a pink 
Torula, by H. Marshall Ward (M@te 22),—On double staining 
nucleated blood corpuscles with anilin dyes, by Dr, V. Harris.— 
Some recent researches on the continuity of the protoplasm 
through the walls of vegetable cells, by W. Gardiner.—Re- 
view of recent researches on Spermatogenesis, by J. E. Bloom- 
field._Note on a minute point in the structure of the spermato- 
zoon of the newt, by G. F. Dowdeswell.—On the existence of 
Spengel’s olfactory organ and of paired genital ducts in the 
pearly nautilus, by Prof. Ray Lankester and A. G. Bourne, , 
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SOCIETIES AND ACADEMIES 
LONDON i 


Royal Society, April 12.—‘‘On a New Crinoid from the 
Southern Sea.” By P. Herbert Carpenter, M.A., Assistant 
Master at Eton College. Communicated by W. B. Carpenter, 
C.B., M.D., F.R.S. 

Among the collections of the late Sir Wyville Thomson, 2 
small Comatula has recently been discovered which was dredged 
by the Challenger at a depth of 1800 fathoms in theSouthern 
Sea, Although iè is unusually small, the diameter of the calyx 
being only 2 mm., the characters presented by this form are 
such as to render it by far the most remarkable among all the 
types of recent Crinoids, whether stalked or free, The name 
proposed for it is Thaumatocrinus renovatus. 

But it is distinguished by four striking peculiarities :— 

(1.) The presence of a closed ring of basals upon the extefior 
of the calyx. 

(2.) The persistence of the oral plates of the larva, as in Hyo- 

rinus and Khizocrinus. , f : 

{3.) The separation of the primary radials by interradials 
which rest on the basals. l l 

{4.) The presence of an arm-like appendage on the interradial 
plate of the anal side. 

Taking these in order— : 

(1.) No adult Comatula, except the recent Atdecrinus and 
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some little-known fossils, has a closed ring of basals; and even 
in Adeecrinus they are quite small and insignificant. 

(2.) In all recent Comatule, in the Fentacrinide, and in 
Bathycrinus, the oral plates of the larva become resorbed as 
maturity is approached. In 7hazmatocrinus, however, they are 
retained, as in Hyocrinus, Rhizocrinus, and Holopus, repre- 
sentatives of three different*families of Neocrinoids, 

(3.) There is no Neocringid, either stalked or free, in which 
the primary radials remain Sermanently separated as they are in 
Thaumatocrinus, and for a short time after their first appear- 
ance in the larva of ordinary Crinoids, The only Palsocrinoids 
presenting this feature are certain of the Ahodocrinide, e.g. 
Reteocrinus, Rhodocrinus, Thylacocrinus, &c. In the two latter 
and in the other genera which have been grouped together with 
them into the section Rhodocig%ites there is a single interradial 
intervening between every two radials, and resting on a basal 
just as in Zhaumatocrinus. Butein the Lower Silurian eteo- 
crinus the interradial areas contain a large number of minute 
pieces of irregular for® and arrangement. 

(4.) It is only, however, in efeocrinus and in the allied genus 
Xenocrigius, Miller, hich is also of Lower Silurian age, that 
an anal appendage similar t® that of 7haumatocrinus is to be 
met with, 

Of the four distinguishing characters of 7haumatocrinus, 
therefore, one appears in one or perhaps in two genera of Coma- 
tule ; another is nof te be met with in any Comatula, though 
occurring in certain stalked Crinoids; while the two remaining 
characters are limited to one family of the Palseocrinoids, one of 
them being peculiar to on® or at most two genera which are 
confined to the Lower Silurian rocks. 

Their reappearance in such a specialised type as a recent 
Comatula is therefore all the more striking. 


Geologicfl Society, May 23.—J. W. Hulke, F.R.S., pre- 
sident, in the chair.—Ernest Le Neve Foster and Richard 
Bullen Newton were elected Fellows of the Society.—The 
following cofmmunications were read:—On the basalt glass 
(tachylyte) of the West@rn Isles of Scotland, by Prof. J. W. Judd, 
F.R.S., Sec.G.S., and G. A. J. Cole, F.G.S. Basalt glass or 
tachylyte is a rare rock, although very widely distributed, In® 
the Western Isles of Scotland it has, by the authors of the paper, 
been detected in five localities only, namely, Lamlash (Holy 
Isle) near Arran, the Beal near Portree in Skye, Gribun and 
Sorne in Mull, and Screpidafe' in Raasay. Basalt glass is always 
found in the Hebrides as a selvage to dykes, though elsewhere 
it has been described as occurring under other conditions where 
rapid cooling of basaltic lava has taken place. Some of the 
varieties of basalt glass in the Hebrides differ from any hitherto 
described by their high specific gravity (2'8 to 2°9) and by their 
low percentage of silica (45 to 50). This basalt glass is fre- 
quently traversed by numerous joints; it is occasionally finely 
columnar, and sometimes perlitic in structure. From the acid 
glasses (obsidian) it is distinguished by its density, its opacity, 
its magnetic properties, anıl especially by its easy fusibility, from 
which the name of tachylyte is derived. By its greater hardness 
it is readily distinguished from its hydrated forms (palagonite, 
&c.). In its microscopic characters basalt glass is found to 
resemble other vitreous rocks; thus it exhibits the porphyritic, 
the banded and fluidal, the spherulitic, and the perlitic struc- 
tures, In the gradual transition of this rock into basalt, all the 
stages of devitrification can be well studied. The difference 
between these locally developed basalt glasses and the similar 
méterial@sforming whole lava-streams in the Sandwich Islands 
was pointed out in the paper, and the causeg of this difference 
were discussed. It was argued that the distinction between 
tachylyte and hyalomelane, founded on their respective behaviour 
when treated with acids, must be abandoned, and that these 
substances must be classed as rocks and not as mineral species ; 
the name basalt glass was adopted as best expressing their rela- 
tions to ordinary basalt, the term tachylyte being applied to all 
glasses of basic composition and being used in contradistinction 
tò obsidian.—On a section recently exposed in Baron Hill Park, 
near Beaumaris, by Prof. T. G. Bonney, F.R.S., Sec.G.S. 
The author, about three years since, observed some imperfect 
exposures of a felsitic grit in the immediate vicinity of the normal 
schists of the district in a road which leads from Beaumaris 
cemetery to Llandegfan; but last summer had the opportunity, 
through the courtesy of Sir R. B. Williams, of examining the 
cuttings made in constructing a new drivt, which runs through 
Baron [fill Park, very fear the above outcrops. After tracing 


the normal schists along the steep scarp of the hill, came, 
after an interval of about 60 yards, covered by soil and 
vegetation, to a massive gray grig consisting of quartz, felspar, 
and minute fragments of compact felsite, which now and 
then attain a larger size, being an inch or so across. These 
grits, which pass occasionally into hard compact mudstones 
(probably more or less of volcanic origin), can be traced for some 
350 yards to the neighbourhood of the above-mentioned road, 
which is crossed by a bridge ; and a short distance on the other 
side of this is a considerable outcrop of the grit, which in places 
becomes coarsely conglomeratic, containing large fragments of 
the reddish quartz-felsite so common onthe other side of the 
straits, in the beds at or below the base of the Cambrian series. 
The schists appear to dip about 20° B.S.E., the&rits about 25° 
E. The author, after describing the microscopic structure of 
the various rocks noticed, pointed out that this section, thouzh 
the junction of the two rocks is probably a faulted one, has an 
important bearing on the question of the age of the Angle-ey 
schists, micaceous and chloritic. ‘The Survey regards them as 
altered Cambrian ; it has even been suggested that they may e 
of Bala age; others have regarded them as Pebigian. Noy Mè 
felsitic grits and conglomerates cannot be newer thaa the Cam- 
brian conglomerate of the mainland, regarded by Prof, Hughes 
as the base of the true Cambrian, and are probably alder, cor- 
responding with some part of the series between it and the great 
masses of quartz-felsite which are developed near Llyp Padarn 
and Port Dinorwig, which series lithologically and_stratigraphi- 
cally corresponds with the typical @ebidian of Pembrokeshire. 
Hence, as the Anglesey schists are in the full sense of the term 
metamorphic rocks, and the ‘‘Pebidian” but slightly altered, 
this section shows that the fofmer must be mugh older than the 
latter, and so be distinctly Archzean.—On the rocks o the 
quartz-felsite and the Cambrian series in the neighbourhood of 
Bangor, by :Prof. T. G. Bonney, F.R.S., Sec.&. S. This 
district has already been the subject of paper® by the au'hor 
(Quart, Journ, Geog.@ Soc., vol. xxxiv. p. 137), apd by Prof. 
Hughes (vol. xxxv. p. 682), who differs from §im in restricting 
the,series between the quartz-felsite and Cambrian conglomerate 
to little more than the bastard slates and green breccia> of 
Bangor mountain, The author has traced on the south--cast 
side of the Bangor-Caernarvon road a well-marked br&cia 
containing fragments of purple slate mixed with volcanic 
materials, below the above-named Bangor series, for more 
than a®mile, At a lower level he has traced another well- 
marked breccia, chiefly of volcanic materials, for haf % 
mile; and, lastly, a grit and conglomerate, apparently resting 
on the quartz-felsite named above, composed of materials derived 
fromit. This ha$ been traced on both sides of the road men- 
tioned above for nearly tgo miles. For hese and for other 
reasons given in the oe, author is of opinion that, a~ he 
formerly maintajned, there is a continuous upyard -uccessi on on 
the south-east side of the road, from the quai®-felsite at Brithdir 
to the Cambrian conglomerate on Bangor mountain. The 
district on the north-west side of the road is so faulted tha he 
can come to no Satisfactory conclusions. The auther i in 
favour of incorporating the above-named quartz-felsites with the 
overlying beds as one series, corresponding generally with the 
Pebidian of South Wales; older than the Cambrian, th ugh 
probably not separated from it by an immense interval of tne. 
An analysis of the Brithdir quartz-felsite by Mr. J. S. Teall, 
was given, from which it appeared that the rock corres» onds. 
very closely with the ‘‘ devitrifiéd pitchstone” of Lea rock in 
the Wrekin district, described by Mr. Allport, but differs con- 
siderably in composition from those in the Ordovician rocks of 
North Wales. 


EDINBURGH @ 


Royal Society, May 21.—Mr. Robert Gfay, vice-pre-i.lent, 
in the chair.—Obituary notices were read of Sheriff Ta ‘lard, 
Dr. John Muir, Friedrich Wöhler, Sir J. Rose Cormack, M.P., and 
Dr. Morehead. Mr. John Aitken, in a noteon the moon and the 
weather, observed that the phenomenon of the oll moon in the 
new moon’s arms was not always visible in a very clear atmo- 
sphere, but that other meteorological conditions seem tə be 
requisite. He suggested that the earthshine might be greatly 
intensified by a cloud-laden atmosphere to thé west of the 
observer.—Mr. D. B. Dott read a paper on the acids of opium, 
in which he stated that, contrary to the general®opinion, the 
principal acid in opium, judged by its acidifying powers, is 
sulphurig and not meconig acid, a considerable portion of the 
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morphia being always combined with the sulphuric acid.— Prof. 
Tait gave some results of direct observations of the effect of 
pressure on the maximum densify-point of water. The experi- 


e ments were a'modification of the well-known Hope experiment. 


A glass vessel of water with a self-registering thermometer at 
the bottom and a mass of ice at the top was placed inside the 
water (at 50° F.) of the large hydraulic press, Under a pressure 
of 3 tons weight per square inch, the thermometer fell to 33° 
F., whereas at the ordinary atmospheric pressure, but under 
otherwise similar circumstances, the temperature registered never 
fell below 41° F. 


PARIS 


Academy of Scienceg, May 21.—M. E. Blanchard, presi- 
dent, in the chair.—Observations of the small planets made 
with the large meridian of the Faris observatory during the first 
quarter of the year 1883, communicated by M. Loewy.—On the 
critical point of soluble gases, by J. Jamin. The critical point 
is defined to be the temperature at which a liquid and its satu- 
rated vapour have the same density, At and beyond this point 
the fluid and vapour become fused in one, and all latent heat 
disappears.—E*tract from a memoir on the composition of com- 
bustible miñeral substances, by M. Boussingault. The propor- 


e tions are given of the carbon, hydrogen, oxygen, and nitrogen 


containedgan the substances analysed—the bitumen of the Chinese 
fire-pits and Dead Sea, the Egyptian asphalt, fossil resins, and 
the anthracites and other coals of South Americaand France. A 
method is proposed for eliminating the hydrogen, oxygen, and 
other impurities from graphite, and thus reducing it, like the 
diamond, to pure carbon,—The scientific expedition of the 
Talisman to the Atlantic Ocean, by Uf. Alphonse Milne-Edwards. 
The Talisman saed from Rochefort on June I, and will visit 
th® Canaries, Cape Verd Islands, Azores, and intermediate 
waters.—yOw the discussion recently raised by the Commission 
of the Tuwin Vejgrinary School, touching the state of the blood 
of a sheep subjected to carbonic vaccination when examined 
within a few hours of death and the dy after death, by M, 
Pa-teur.—Note lf Admiral Paris accompanying the presentation 
of his work on the ‘“‘ Naval Museum in the Louvre.”—A mew 
method of synthesis for the alkylnitrous acids, by G. Chancel. 
—Op the part respectively played by oxygen and heat in 
attenuating the carbonic virus by the method of M. Pasteur, 
by M. A. Chauveau.—On the treatment of the water used 
in wool-washing, by MM. Delattre. This water, yields 
4,50 per Ioo of a very dry potassium, or a total of 270,000 
kilograms, valued at 43007., on the 6,000,000 kilograms of wool 
annually washed in France. But from this must be deducted 
1ooo/. for the cost of treatment.—On the algebraic functions of 
Fuchs, by M. H. Poincaré.—On the theory of Euler’s integrals, 
by M. Bourguet.—Cn the resistance@of the atmosphere in very 
slow oscillatory movements, by M. J. B. Baille.—On the deforma- 
tion of polarised ¢glectrodes, by M. Gbuy.—@n the electro- 
dynamic interference of alternant currents, by M. A. Oberbeck. 
—QOn the sesquisulphuret of phosphorus, by M. Isambert.—On 
some double salts of lead, by M. G. André.—On the solubility 
of stryclinine in acids, by MM. Hanriot and Blarez.—On a 
saccharine substance extracted from the lungs and phlegm of 
consumptive patients, by M. A. G. Pouchet.—On a deposit of 
quaternary mammals in the neighbourhood of Argenteuil (Seine- 
et-Oise), by M. Stan. Meunier. Here the author recently dis- 
covered remains of the elephant, Rhinoceros tichorhinus, cave 
hyena, horse, reindeer, and a member of the ox family, appa- 
rently Bison priscus.—Vegetation of the vine at Caléves, near 
Nyon, Switzerland, by M. Eugène Risler. 

June 4.—M. Blanchard in the chair.—The following papers 
were read :—On the possibility of increasing in a great measure 
the precision of the olgervations of the eclipses of Jupiter’s 
satellites, by A. Cornu.—On the solubility of sulphide of copper 
in alkaline sulphomolybdates, by M. Debray.—On the solution 
of certain problems of cosmography by means of graphic tables, 
by MM. Lalanne and Ed. Collignon.—-M. A. Caligny presented to 
the Academy his work entitled : ‘‘ Theoretical and Experimental 
Researches concerning the Oscillations of Water, and the Hy- 
draulic Machines with Oscillating Liquid Columns.”—On recent 
scientific results obtained regarding the etiology of and preventa- 
tives from cholera, by A. Fauvel.—Researches on typhoid fever 
in Paris during the period October 19, 1882, to May 15 a.c., by 
M. de Pietra-Santa.—On an apparatus for obtaining low tem- 
peratures which can be graduated at pleasure, by P. Gibier.— 
On the hyposulphides of phosphorus, by M. Isambert.—On the 
sesquisulphide of phosphorus, by G. hemoine. —Reply to M. le 





—On glass-blowing by means of mechanically-compressed air, by 
M. Appert.—On the observations of Brooks-Swift comet (e 1883) 
made at Paris Observatory, by G. Bigourdan.—On the develop- 
ment of the perturbating function, by B. Baillaud.—On the 
uniform functions of two analytical points which are Reft in- 
variable by an infinity of rational transformations, by M. Appell. 
—On uniform functions, by J. Farkas.—*On a correction of the 
stereotyped formula in the preface of @atlet, by M. Em. Barbier.— 
Practical rules for substituting certain closed curves for a given 
arc, by H. Léauté.—On passive mechanical power, interior Ye- 
sistance, and other points relating to electro-magnetism, by G. 
Cabanellas.—On the freezing point of acid solutions, by F. M. 
Raoult.—Comparison of the evaporation of fresh water and sea 
water at different degrees of conce&tration ; consequences relating 
to a sea in the interior of Algeria,*by M. Dieulafait.—Notes on 
the preceding communication, Dy M. Jamin.—Thermical studies 
on the solution of hydrofluoric acid in water, by M. Guntz.—On the 
transformation of glycol into glycolic aci¢, by M. de Forcrand. 
—Researches on the production of crystallised borates in 
the wet way, by A. Ditte.—On the weaction of sulphide 
of lead upon metallic chloridesmby A. Levallois.—8n the 
burning of gypsum, by H. le Chatelier.—On an acid result- 
ing from the oxidation of strychnia, by M. Hanriot.—On 
the life-capacity of the monstrous embryos of chickens, by M. 
Dareste.—On the artificial production of the inversion of the 
viscera or ‘‘ heterotaxy ” in chicken embryos, by MM. Hermann 
Fol and St. Warynski.—Observations on blastogenesis and 
alternating generation in Salpa andePyrosoma, by L. Joliet.— 
On the localisation of virus in wounds and on the mode of its 
dissemination in the organism, by G. Colin. —Experimental re- 
searches on the lesion of the spinal marrow, determined by the 
hemisection of that organ, by E. A. Homén.—On the mechanical 
organisation of the pollen-grain, by J. Vesque.—gNote on the 
life and work of Prof. da Costa Simoides of Coimbra, by 
Eduardo Abren.—On a method of utilising sewage water, by 
MM. Delattre and Pinot. ° 
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“THE NEW PRINCIPLES OF NATURAL 
PHILOSOPHY” 


The New Pwinciples of Natural Philosophy. By W. L. 

Jordan, F.R.G.S. (Londons David Bogue, 1883.) 
| foe the Preface to this large nd handsome volume we 

- are told that “ The Third Chapter, .... and more 
especially the first nine Parts of that chapter, are the 
justification for the title of this work.” This sort of 
intimation is unusual, but timely and useful, as it enables 
us to go at once to the root of the m:tter, and to study 
“The New Principles” in themselves, before we com- 
mence the perusal of the formidablesarray of arguments, 
examples, and demonstrations which constitutes the bulk 
of the volume. The chapter referred to is formally dedi- 
cated to the memory ofelescartes and Newton, “as it 
shows the connexion between th® Cartesian Vortices and 
the Newtonian Laws (sic) of Gravitation.” 

The peculiar employment of the definite article in the 
title of the work at onteearrests the attention of the 
reader. New principles in Natural Philosophy, some of 
them coextensive with our whale knowledge of the sub- 
ject, kavé been happily introduced even in comparatively 
recent times. The Conservation of Energy, and Carnot’s 
principle of Reversibility, are notable examples. But 
such principles coysist of generalisations of our former 
knowledge, or additions to it, and are in no way sub- 
versive of the fundamental Laws of Motion (or A2vomata) 
as they were systerftatized by Newton. 

“ Tug New Principles,’ flowever, are not of this class. 
They involve, essentially, somewhat extensive modifica- 
tions of Newton’s Laws, and the consequences we have 
been accustomed to draw from them. So far as we 
understand our author, he seess to allow that Newton 
and his followers have correctly deduced the consequences 
which follow from the assumption of the Laws of Motion 
and the principle of Gravitation. But the accordance of 
the results, so deduced, with observed facts is a remark- 
able coincidence only :—arising from a compensation of 
errors, where incorrect ideas as to the laws of motion are 
rectified (so far as results go) by an omission of some of 
the more powerful causes which are really at work. Thus 
the true statement of the First Law of Motion is that a 
body gradually comes to rest when the motive force 
ceases to act; while “Gravitation is merely the act by 
which the materiaP universe resists, or endeavours to 
resist, the motive forces acting on it. And, therefore, if 
matter were not-:inherently inert there would be no such 
force as gravitation” (pp. 306-7). It follows, of course, 
from the new principles that some cause, hitherto not 
taken into account, is required to explain the persistence 
of the earth’s rotation and of its revolution in its orbit. 
Of course this cause must suffice for the same results in 
the case of each planet; and it must also maintain the 
rotation of the sun itself. This is found in “Astral 
Gravitation.” How so immensely effective a factor in 
all the physics of the universe has hitherto been entirely 
overlooked it is not for us to say. We content ourselves 
with a humble effort to disseminate “ Zhe New Principle” 
as widely as our circulation permits, if not as widely as 
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its intrinsic importance demands. We would merely 
premise that our author distinctly points out that, after 
all, Astrology was wrong only because its votaries recog- 
nised “ personal influences,” whatever these may be, and 
not the gigantic physical forces eferted on us and our 
surroundings by the stars :— 


“ Reason also tells us that whatever the apparent mag- 
nitude of any given star may be, the greater its actual 
distance from the earth, the greater is the force which it 
exerts on the earth ; and therefore the argument that the 
stars are too far off for their power to be felt, even if it 
merit the designation of common sense, is absolutely 
refuted by reason. 

“Tt is not possible in the present stat of knowl&dge to 
make a reliable (sic) estimate regarging the actual force 
exerted by any star. 

“Sir William Herschel assures us that the star Capella 
has an apparent diameter of 24 seconds. Its distance as 
indicated by parallax is 44 million times greater than that 
of the sun. 

“ Accepting these measurements as accurate, afid sup- 
posing Capella to be of the same density as the sun, the 
force of gravitation which it exerts on the earth is eng 
to one hundredth part of that exerted by the sun. fF, 
however, any star of equal apparent magnitude whosp 
distance is so great as not to be indicated by parallax, 
be as many times more distant than €apellaas Capella 
is more distant than the sun, then the force exerted on 
the earth by that star, according to the foregoing mea- 
surements, would be 45,000 times greater than that 
exerted by the sun.” e 


“It is argued that none of the stars can have so great 
an apparent diameter as asserted by Herschel, Because 
Huygens has estimated tha the sun gives us 2,000 million 
times more light than we receive from Capella, and this, 
supposing,the two bodies to be of equal brilliancy, would 
make Capella much smaller than estimated by Herschel. 
For & star of the apparent size estimated in this manner 
to exert as much force on the earth as is exerted by the 
sun, its distance would have to be 20 million times 
greater than the actual distance of Capella as indicated 
by parallax. - 

“ Neither of these estimates can be regarded as better 
than vague guesses at the real size of the stars; but 
when, on the one hand¢ we consider the evidence which 
seems to necessitate the existence of some @reat con- 
trolling force of gravitation far distant from our solar 
system, and, on the gher hand, the fact that the laws of 
optics and of gravitation make it quite possible‘that some 
one of the visible stars may actually be exerting a force 
far more than sufficient for the purpose indicated, reason, 
is almost forced to the conviction that stars of the 
requisite magnitude do exist in the heavens.” 


How this, and “ The” other “ New Principles” account 
for Trade Winds, Ocean Circulation, Comets, The 
Zodiacal Light, The Secular Acceleration of the Moon’s 
Motion, &c., must be learned from ‘an attentive perusal 
of the work itself. The careful reader will have an ample 
and varied treat ; for mixed with these weighty contribu- 
tions to science, we have full details of a. more strictly 
human character, such as “ Replies to Critics,” “ Remarks 
on the Admiralty Current Charts,’ “A Public Challenge 
to the Council of the Royal Society,” &c. We quote 
(from p. 365) a few words to show how very serious indeed 
is the state of matters with our great scientific Society. 


“I last year publicly challenged the leaders of the 
scientific world in London to open discussion ; and, in 
the second of the public lectures I then gave, I made it 
clear that the question at issue had ceased to be merely a 
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question of scientific opinion but had become also one of 
honour. And until the Council of the Royal Society take 
measures to refute or to atone for (!) the charges I then 
made, it is evident that courtesy and chivalrous conduct 
are at a discount in, the scientific world, and it is not 
surprising that the deterioration of the tone of thought 
should be such as to have at length attracted the attention 
of the editor of the Times” ` 

At p. 486 we have again the old question of the moon’s 
non-rotation about its axis. This latest follower of Mr. 
Jellinger Symons gives a new and rather amusing argu- 
ment in support of the heresy. For he says it would 
require us to suppose that a ship which sails round the 
world hust have¢urned a complete somersault, while it 
is quite obvious that,she has not done so!! Here we 
fear we must part company with our amusing instructor ; 
and, though to many it may appear the blackest ingrati- 
` tude, we must conclude with a hearty wish that Mr. 
Jordan’s work had been published some twenty years 
sooner? Had it been then given to the world it would, 
like a fly in amber, have secured immortality in the ‘pages 
of De Morgan's unique, because inimitable, Budget of 
Paradoxes. 

° It has many of the distinctive charms of the celebrated 
works of Mr. James Smith (of Liverpool), Mr. James 
Reddie, and Baron von Gumpach. All these great men, 
in their turn, tilted at Phjlosophers or Scientific Bodies, 
the Astronomer-Royal, the Royal Society, the British 
Association, &c., and complained, as Mr. Jordan now 
dges, of the bigotry and malevolence in high places which 
depreciated the value of the gifts they were bestowing on 
the world. Some of them were hopelessly illogical and 
stupid, others merely ignorant. Mr. Jordan appears to 
belong to the second category. He is evidently“untaught, 
though presumably not unteachable. But he should not 
attempt to teach. P. G. T. 





THE BRITISH MUSEUM CATALOGUE OF 
BATRACHIA 
Catalogue of the Batrachia gradientia s. caudata, and 
B. apoda in the Collection of the British Museum. 
Second “Edition. By @. A. Boulenger. . (London: By 
‘Order pf the Trustees, 1888) 5 
oe %olume completes the second edition of the 
Catalogue of the Batrachians in the British Museum. 
The former volume, which appeared in the spring of last 
year, we have already noticed. The first edition (1850) 
was prepared by Dr. J. E. Gray, and contained descrip- 
tions of 72 species; -132 species are described in the 
present work, the great majority of which have been 
actually examined by Mr. Boulenger. The number of 
species of tailed Batrachians in the British Museum col- 
lection now amounts to 78 against 38 in 1850. Several 
of the species which are wanting in the collection are 
natives of Amgrica, and in the interests of science we hope 
some of the distinguished herpetologists of the New World 
will generously supply these desiderata. The number of 
footless Batrachians in the Collection is 19 against 5 in 1850, 
and in this group also nearly all the species unrepresented 
in the national collection are natives of America. In 
addition to very full synopses of the families and sub- 
families, of detailed diagnoses of the genera and species 
with synonyms, we have appended to this volume a 
summary of the principal facts of the geographical distri- 


@ e 
bution of Batrachians generally, which adds immensely 
to the value of tBis catalogue to the general biologist. Of 
the various primary geographical divisions which have 
been proposed, Mr. Boulenger finds that that recognised 
by Dr. Günther for freshwater fishes-into Northern 
Equatorial and Southern Zones, agrees best with the facts 
deducible from the study of Batrachians, But with one 
modification, for a Southern Zone does not exist for 


‘Batrachians. Tasmania gpd Patagonia do not differ in. 


any point regarding thei» frog-fauna from Australia and 
South America respectively. The following are the prin- 
cipal conclusions :—(1) In the Northern Zone there js an 
abundance of tailed and an absence of footless forms. 
A. In the Old World 4ivision (Europo-Asiatic or Palæ- 
arctic Region) there are numerous Salamandrfhe, with a 
single exception an &bsence of Hylidæ, but Discoglossidze 
are present. B. In the North American division we find 
Sirenide, few Salamandrine, Plethodontine, Amblysto- 
mating, and Hylidae numerous,@Desmognathinz, (2) In 
the Equatorial Southern Zone there is an absence of 
tailed Batrachians and an equally characteristic presence 
of footless forms. Dividing (A) the Old World region 
into Indian and African, we fmd in both the frogs nume- 
rous (260 species out of 300), an absence of Hylidae and 
Cystignathide, while in tle former there are no Aglossz 
or Dendrobatidaz, while in the latter there are Detctyle- 
thrid or Dendrobatide. Dividing (B) the New World 
region into Tropical America and Australia, the former is 
rich in footless forms (21 species), hag very many tailless. 
forms, some small families quite peculiar to the region, 
but above all is it rich in thegArcifera, it has also a few 
tailed forms ; the latter is divjded intő three subregions: 
the Australian proper is chiefly remarkable for a negative 
character, there are no footless or tailed forms, almost no 
toads or frogs, its fauna consisting mainly of the two 
families, Cystignathidee and Hylide ; the Austro-Malayan 
subregion presents an ifftresting blending of Indian and 
Australian forms, a curious fact is the occurrence, accord- 
ing to Peters, of a third species of the African genus 
Phrynomantis in Amboyna and Batavia, New Caledonia 
does not yield a single Batrachian ; the third or New 
Zealand subregion possesses but a single species, 
Liopelma hechstettert, very curiously a member of the 
family Discoglossidz, which is otherwise restricted to the 
Europo-Asiatic region. The following new species are 
described for the first time, and there are excellent illus- 
trations of most of them in the plates accompanying this 
volume: Hynobius peropus, China and Japan, Spelerpes 
yucatanicus, Yucatan, Ureotyphius africanus, West 
Aftica, Hypogeophis guentheri, Zanzibar, Dermophis 
albiceps, Ecuador, and Chthonerpeton petersii, the Upper 
Amazon. eo ° 

The keeper of the Department of Zoology in the British 
Museum may be congratulated on the Batrachian collec- 
tion having held pace with the progress made in this 
branch of science during the last thirty years: 
a 

OUR BOOK SHELF 
The Cinchona Planters Manual, By T. C. Owen. 
(Colombo: A. M. and J. Ferguson, 1881.) 


Frew plants have been-so fortunate or unfortunate in 
having so much written about them as the Czuchonas. 
Ever since their successful introduction into India, now 
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some twerfty years since, the Cinchenas have had 
showered upon them books and pamphlets innumerable, 
and where we find such voluminous writings, it would be 
strange indeed were there not matter of varied quality, 
and some that could be dispensed with altogether. Mr. 
Owen’s book is very complete in the several branches of 
Cinchona literature, facts gathered from various authentic 
sources, such as the works ofe Dr. King, Dr. Bidie, Mr. 
MclIvor, and the reports of fhe Indian and Javan Govern- 
ments, all of which are acknotvedged by the author. 

The book is divided into six parts, the first part being 
devoted t8 the physiology of plants, gathered, as we are 
told, from Church and Dyer's “ How Crops Grow.” The 
second part treats of the alkaloids, the species and 
varieties, to which a large space is given, and the next part 
on the choice of land, felling, cle@ring, weeding, planting, 
&c. In the fourth part manuring and harvesting are con- 
sidered; and in parts 5 and 6 thé diseases to which 
Cinchonas are liable, andthe estimates of Cinchona 
planting are digested. In all these matters careful details 
are given. % 

The book So doubt will be very useful to Cinchona 
planters, more particularly the practical part. Its greatest 
fault, perhaps, is the extent of the book, numbering 
203 pages, too voluminous for many planters to wade 
through ; but on the othér hand it appeals also to those 
who, though not actual planters, are interested in the 
progress of the Cinchona culturg 


Kallos, & Treatise on the Scientific Culture of Personal 
Beauty and the Cure of Ugliness. By a Fellow of the 
Royal College of Surgeons. (London: Simpkin 
Marshall and Co., 1883.) 


THE author desires*his book to be taken seriously. He 
shows that good looks and, manners have a commercial 
value, since those are moreelikely to succeed in obtaining 
the prizes of life whc’can make favourable first impre sions 
than those whocannot. The first start greatly depends on 
patronage, and obscure youths who have won wealth and 
position have almost always been helped by their good 
looks, good address, and good voice. These are aids 
of considerable importance to every candidate, whether 
it be for a place behind a countéor for the suffrages of 
a constituency. The author considers from a medical 
point of view how ill-favoured individuals may palliate 
their defects. He treats ugliness as a disease, classifying 
its various forms and indicating such remedies as he can. 
His classes.are coarseness, thinness, obesity, vulgarity, 
wrinkles, defects of circulation, of complexion, and of the 
hair. Then he takes the features in detail, eyes, nose, 
mouth, &c. His recipes are not numerous. We learn 
incidentally that what is sold as lime juice and glycerine 
for the hair contains no glycerine at all, and that a very 
popular dressing is castor oil and rum. This would have 
harmonised with the toilette of the Syrian beauty of old 
times, whose “garments smelt of myrrh, aloes, and 
cassia,’ a very apothecary-like fragrance. The book 
does not contain practical advice of much novelty, but its 
interest chiefly lies in directing attention to much that we 
already know but are too apt to forget; such as that 
dissipation,” grows feeding, and indolent ways create 
ugliness of various forms. We know there tre bad 
schools where the boys are slouching, ill complexioned, 
furtive in expression, and generally ugly, and we also 
know that there are good schools where, owing to healthy 
habits and keen and varied interests, the boys are 
bright, vivacious, and attractive. Similar differences 
due to different habits of life exist in men; they are pre- 
eminently shown by the good effect of drill on a plough- 
boy or street lounger. We may“be sure that those who 
habitually cultivate a healthy mind in a healthy body, 
and who study how to please, cannot fail to add to the 
total happiness of the world and to secure for themselves 
a better chance of succeeding in it than their more 
negligent rivals. 3 


The Nat Basket. (Printed for the Editress and Pub- 
lisher, Mrs. Eleanor Mason, at the Albion Press, 
Rangoon, Burmah.) 


WE hope that the subscribers to this extraordinary pub- 
lication are content to give to it their money and nothing 
more. It is designed, we are told, to show the natives 
that there is no contradiction between Scripture and 
science, but if they believe that what is presented to 
them in the Basket is science they are much to be 
pitied. Such a medley of misstatements, absurd etymelo- 
gies, and false astronomy was never before met with out 
of Bedlam. If this is the stuff that is taught the Burmese 
py our missionaries, the sooner the latter return home the 
etter. 


— — 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected maniscripls, 
No notice ts taken of anonymous communications. ° 

[The Editor urgently requests correspondents to keep ther letters 
as short as possible. The pressure on his space is so Brey 
that it is impossible otherwise to insure the appearance ev 
of communications containing interesting and novel facts.\ a 





Deductive Biology . 


In the few remarks which I communicated to this journal 
(vol. xxvii. p. 554) under the above heading, I protested against 
the deductive method used in a pWely literary manner as a 
mischievous way of attacking biological problems. Mr. Wil- 
liam White objects that if I am right the deductive method 
must be excluded altogether ‘‘as a false and dangerous elemtn® 
of philosophy.” I do not myself see that this necessarily llow? 
The pith of what I said simplygmounts to this—the biological 
sciences not having reached the deductive stage, it is not possible 
to enlarge our knowledge in them by mere raticcination. This 
is I apprehefid no more than is laid down by Mr. Mill himself, 
Writing of the conditions under which the deductive method is 
applicable, he expressly says that without one indispensable 
adjunct ‘‘all the results it can give have little other value than 
that of guesswork ” (‘* System of Logic,” th ed. vol. i. p. 498). 
The indispensable adjunct is verification, which requires the 
substitution of the work-table for the desk, ‘When the former 
has put the stamp of corfirmation on the speculations elaborated 
at the latter we get a scientific result which commands attention. 
Without this contirmation bam still of opinion that the deductive 
result is only ‘‘a literary performance.” It is wosth noting 
that the able writer whose papers an® method T took the liberty 
of criticising so far admitted thegvalidity of what I said) that he 
promised to have some e®periments made which would®go a con- 
siderable way towards demolishing or sustaining the results at 
which he had so far arrived only deductively. 

As it would be a rather arduous undertaking to follow Mr. 
White over ali the other ground covered by his letter, 1 will 
only refer to one point. He asks whether ‘comparative 
embryology” is not ‘‘founded entirely upon the method of 
deductive analogy.” Iam certainly myself under the impression 
that it would be difficult to pitch upon any area in science in 
which the knowledge we possess has been more conspicuously 
gained by persistent investigation or one inewhich generalisations 
have more often crumbled under the pressure of fresh results of 
observation, It is the section-cutter, and not the de k, which 
has won the victories in this field. At the present moment two 
of the most skilled of our younger embryologists (with funds 
furnished by the Royal Society) are on the point ofstarting, one 
for the Cape, to study the embryology of Peripares, theeother to 
make a similar attempt in Australia on the earliest phases of the 
life-history of Ornithorynchus and Ceratodus, They would hardly 
perhaps engage in so laborious a quest if it would answer equally 
well to stay at home witha ream of paper, and, say—w ithout any 
disrespect to the eminent author—a copy of the writings of Mr, 
Herbert Spencer as “a base of fundamental truth” to start 
from in the analogical deduction of the embryology of these 
organisms. W. T. THISELTON Dryer 





Your correspondent, Mr. William White, has not, it seefns 
to me, a correct appreciation of the words ‘‘deductive” and 
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‘t induction,” as used in reference to the investigation of the 
causes of phenomena. The mistake which he makes is a very 
frequent one, and is due to the ambiguity of the words them- 
selves, and to the inagcessibility of a treatise on modern 
logic. 

The ‘‘ deductive method,” as formulated by John Mill, is one 
method by whi_> the mental process known as induction—“ the 
operation of discovering and proving general propositions’’—is 
accomplished. An ‘‘induction” may be asimple inference from 
an observation ; it must be an inference in which the conclusion 
is wider or more general than the premises from which it is 
drawn. A ‘‘ deduction” (as the term is commonly used) is a 
result of ratiocination solely, or, in other words, of a ‘‘ train of 
reasoning,” by which from a general proposition (not alone, but 
by comDining it with other propositions), we infer a proposition 
of the same degree of geperality with itself, or a ess general pro- 
position, The ‘‘deductive method ” receives its name from the 
fact that ratiocination is combined in it with induction. 

‘In order to di-cover the cause of any phenomenon by the 
deductive method, the process must consist of three parts :—(1) 
Induction ; (2) Ratiocination; (3) Verification ;” or in common 
language : (1) A generalisation from observed facts [or a deduc- 
tiom from a previous generalisation]; (2) A deduction from this 
generalisation [or from an initial deduction]; (3) The testing or 
verification of the final deduction. 

he ‘‘ hypothetical method” is a special and very usual form of 
the deductive method in which in place of an induction or 
primary deduction we have substituted a hypothesis. Under 
proper safeguards tlis is the most valuable and fertile method of 
investigating the causes of complex phenomena. Hypotheses 
are legitimate or illegitimate. The cause suggested by the 
hypothesis, if not already kMown as existing, ought to be capable 
of þeing known, and, until the cause suggested is shown to 
exigt, the hypothesis, although verified, constitutes only a 
danas conjecture. Further, the hypothesis must be such 
that n® other hypothesis substituted for it would lead to 
verjfication. ® . 

A hygothesis, as distinguished from a proposition resulting 
from a complete induction or a correctly formulated deduction, 
is ‘fa supposition without actual evidence or wtth evidence 
avowedly insufficient.” The whole value of a hypothesis Jies in 
the final carrying through with it of the deductive method. It 
must be made the starting-point of deductions, and these must 
be (one or more) brought to the test of observation or experi- 
ment—the final process of verification. ° 

So much by way of preliminary. 

The objection which my friend Mr. Thiselton Dyer has made 
to the essay of Mr. Grant Allen upon the forms of leaves does 
not, it appears to me, consist in a depreciation of the ‘‘deduc- 
tive method ”? as Mr. William White is led to believe. Nothing 
can be further from the reĝ state of the case. 

What Mr. Dyer objects to is,that the method is wot carried 
out by M@ Allen. Myr, Allen gives us fypotheses—suppositions 
with insufficient evidence—and deductions from the generalisa- 
tion of evolution, but he is relatively deficient in ‘‘ verification.” 
He also fails in the condition insisted on by Mill, who holds that 
the hypothetical method is valueless (or relatively so) unless it be 
proved that no other hypothesis than that formulated can be 
similarly verified. He further, in the case of the supposed 
exhaustion of the carbonic acid in atmospheric air, appears to 
fail in another respect indicated by Mill, in so faras he does not 
demonstrate the actual existence of the cause which he assumes 
in his hypothesis, His proposition on this head is no more than 
“a plausible conjecture” at the best, and is not a legitimate 
conclusion arrived at by the deductive method. 

I do not think that there is any ground for discountenancing 
either a ‘‘ purely deductive” or a ‘‘ purely inductive” method in 
the treatmen® of biological topics, so long as the method is 
soundly and thoroughly carried out and its logical results truly 
and clearly stated. Still less is there any shadow of reason for 
not fully accepting ste ‘‘deductive method” (so named) as the 
method of biological research. "What we have to deprecate in 
some modern speculative essays is the tendency to put forward 
suppositions as though they were propositions which have been 
demonstrated, and to employ the printing press in launching 
hypotheses which are neither legitimate inductions nor deduc- 
tione, and should be kept unpublished until their originator has 
thoroughly examined them by the accepted ‘‘ deductive method.” 

è E. RAY LANKESTER 
11, Wellington Mansions, North Bank, N. W. 





~% 
The Peak of Teneriffe ot very Active Again - 


WITH reference to my notice in NATURE, vol. xxvii."p. 315, 
stating, on the authority of a native lady in Santa Cruz, that the 
Peak of Teneriffe was active again, even to the extent of exuding 
a red-hot lava stream from near its summit, I am informed’ 
now from a higher scientific authority, viz. a Cambridge man, 
and high Wrangler there in his day, but since them resident in 
Teneriffe, near Puerto Orataya, for fifty years, that that view 
was exaggerated, I hasten, therefore, to present to your readers 
exactly what this venerable aad experienced man has to say, 
without altering a word, so far as the extract goes :— 

“ The facts of the case,” says he, ‘‘are simply thase. On a 
clear day of south weather, about the fatter end of December or 
the beginning of January last, I happened to be looking at the 
Peak (as I often do) and observed several distinct and very 
copious gushes of steam #ssuing from the summit. In similar 
weather I had often seen # similar phenomenon, but never to 
anything like the same extent. I watched these steam gushes 
several times that day, and very remarkable they were. On 
going down to Port the following day, I found they had been 
seen by several people there, who declared that the peak was 
pouring forth volumes of smokegand flames. The so-called 
smoke was simply the stea gushes I have mentfoned, and what 
were mistaken for flames I am convinced were nothing but the 
same steam gushes illumined by the rays of the setting sun. All 
agreed that after dark nothing was to be seen there, which cer- 
tainly would not have been the casedad there been fire or flames. 
As for the lava stream, ‘hat was a pure fiction of an excited 
brain. I have looked carefully at the Peak through my tele- 
scope, and see nothing but éhe old, black lava streams that I 
have known for the last fifty years, and I have spokef& wjth one 
of the guides who has been lately with a party to the summit, 
and he declares he saw no trace of any eruption, or of anything 
different from what he has always seen there.” 

Then follow some other topics to the end of the letter proper ; 
but to that there is appended the following P.S., which may be 
interesting to intending travellergthis summer :— 

‘Last night (May 27), about aa hour and a quarter after mid- 
night, we had a smart shock of an earthqu@ke which woke me out 
ofa sound sleep and rather frightéhed us all. However, no damage 
was done, but here people say that eruptions of the volcano are 
always preceded by earthquakes; so who knows but that our 
eccentric friend’s vision of the three bonfires and the lava stream 
may come to be verified after all, If the Peak has any intention 
of erupting again, Z shouldbe personally obliged to it if it would 
do so while I am still in the body. It would be a grand sight 
from our Sitio.” 

To any of the previcusly mentioned intending visitors to the 
island I would beg to recommend that they carry Dr. Marcet’s 
recent neat little book on ‘‘ Southern and Swiss Health Resorts,” 
His descriptions of Teneriffe, and especially of Guajara on the 
great crater, and Alta Vista on the high peak, are graphic, and 
true though terse. Indeed the only point of difference I have 
with him is his reason for there not being forthwith erected a 
grand hotel on the elevated Canadas, high above the summer 
cloud level, in the driest air, strongest sunshine, and most cura- 
tive conditions for the moist kinds of consumptive disease, which 
the whole of this planet wor’. has to offer. The reason he 
gives is, that there is nothing co interest the invalids, or ordinary 
lady and gentleman travellers up there. , 

Yet there have long been mineralogy, geology, a peculiar, 
though scanty, botany, meteorology of a most commanding 
type, and astronomy under special advantages, inviting all the 
readers of NATURE to go there and participate in the mental 
feast; while now the probabilities each mesming®f witnessing 
from a dastance a little real eruption, will add an exciting topic 
to the breakfast conversation and the noonday ramble. 

C. PIAZZI SMYTH, 
Astronomer-Royal for Scotland 
15, Royal Terrace, Edinburgh, June 19 





“Devil on Two Sticks” 


Way agame at once so graceful and attractive should have 
received such a christening #1 do not know, and I am equally a 
a loss to imagine how an outdoor sport like this, requiring skil 
and promoting a healthful exercise of the muscles, should have 
passed out of sight and become almost forgotten. Like Clerk 
Maxwell, I have played the game many a time some twenty 
years since, and hasten without further preliminary to describe it 
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Imagige two cones joined together at their small ends like an 
hourglass, and that a solid of such a shape and size is turned 
out of walnut or cherry or boxwood or of ebony or ivory : this 
is the devil. Now take the last half-yard from the taper ends 
of two billiard-sticks, and let them be connected from these ends 
bya limp silken cord or string half a yard long: these are the 
sticks, 
To play the game hold the thick ends of the sticks one in 
each hand, bring the cord under the narrow neck of the solid 
. and try to elevate it in the air: it Ups directly on the grass. If 
a brisk rotary motion is given to it however, it will not only 
remain on the cord, but seyeral dexterous manceuvres may be 
accomplished with it : the variety of which and the skill displayed 
in performing them constitute the game, To produce the revo- 
lutions the sticks are moved rapidly up and down alternately, 
and when the spinning is once atabligted , “ Diabolus” may be 
allowed to rîn up and down the stick, or he may be projected 
high up in the air, and, still spinning all the while, be caught on 
the cord again and again in rapid succession, Two may be 
engaged in the same game. Itewas fashionable many years since 
in these | arts, and I recollect seeing a picture in a Tunbridge- 
ware shop in thig place of théMords and ladies engaged in playing 
this game on the Pantiles at Tunbrid@e Wells more than half a 
century ago. JOHN GORHAM 
Bordyke Lodge, Tunbridge, June 4 


Cd 


[This is a nearly complete answer to our correspondent’s 
query. The behaviour of the ‘‘devil’’ is an excellent example 
of that property of the axis of greatest or least moment of inertia 
of a body which is utilised in a well-Mhrown quoit or an elongated 
rifle-buldet.* The mode of producing the rotation is easy to learn 
by trial, but not very easy to describe. The sticks are kept 
moving so that one end of the cord is always at a greater tension 
than the other.—ED. } 





Channel Ballooning 


As I have shown inemy pamphlet, ‘‘ Les Grands Ascensions 
Maritimes,” the British Chauneleis the proper field for trying 
maritime ascents and determining which are the best means for 
rendering balloons serviceable on sea as well as on land. I have 
had several conversations with Lhoste, my aéronauticat pupil, 
on the circumstances of his audacious trip. I will confine 
myself to the scientific teaching of this expedition. 

The cone anchor was lowered by Liste when he saw that the 
Noémi was running after the balloon, and diminished so much 
the velocity of the run that it was possible to catch him with a 
rowing boat. But although the wind was rather mild, the 
balloon inchned so much that the car was plunged into the 
water, and the waves drenched the occupant. It is evident 
that in starmy weather the lowering of the cone anchor would 
lead tu the destruction of the balloon by pressure of the wind. 
To avoid this it is necessary to reserve the cone anchor for 
ordinary winds, and to ue in other circumstances guide-ropes 
with wooden nuts passed through them in order to increase fric- 
tion as muchas po sible. 

The balloon went to the great altitude of 15,000 feet through 
the activity of the sun, which can be resisted very easily by taking 
some litres of water out of the sea, when nearing it, with a 

a bad . 
‘very simple apparatus that Lhoste has invented. 

Any balloon attempting to cross the Channel should be bound 
to take on board half a dozen carrier pigeons to indicate the 
place where it has anchored, or has been rescued or landed, so 
that help could be ggnt to it without any delay, With such easy 
precautions, and the throwing out of a sufficient number,of pilot 
balloons, the experiments can be conducted on scientific prin- 
ciples, and exert the most useful influence on the study of aérial 
currents on these seas, where several such currents combine, and 
where the constitution of the airis so peculiar that mirages of 
every descrip’ion have been frequently seen even at the present 
season, 

Lhoste, on the morning of June 9, saw at an altitude of 1200 
feet a resulas halo, which surrounded the sun. The fog was so 
heavy that he could not see the sea, xcept when it was almost 
ready to send him to a watery grave. The steam whistling from 
vessels in different seaports, reached him at every altitude; 
but he did not know what was the cause of the extraordinary 
noise. 

If it had not been for the fog, Lhoste would have succeeded 
Kn a scientific sport which will become fashionable,’ and ulti- 
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mately lead astronomy to try the air, and to trust to the winds in 
spite of Shakespeare, as 
Lhoste’s audacity seems to have given rise to a competition In 
the Mediterranean from Marseilles, but T believe that the Medi- 
terranean must only be tried when the British Channel has been 
traversed without difficulty in every direction, and that this part 
of the ocean will play an important part in the development of 
atrial navigation in the second century of its existence, 
Boulogne, June 17 W. DE FONVIELLE 





Geology of Cephalonia 


CAN any of your readers kindly inform me whether geological 
investigations were ever made in the island of Cephalonia, one 
of the Ionian Islands that were under British protection up to 
the year 1863? 

The following are the names of the fossils that I have been 
able to determine out of those that were given to me and brought 
last year from Climatzias, Thermanti, and Leacas, localities in 
the neighbourhood of Mount Cephalos, in the island uf 





Cephalonia :— a 
Mitra fusiformis, Broce. Cerithiume 

M. Bronni, Mich. Turritella turris, Bast. 
M. Michelotii, Hörnes. | Turritella 





Buccinun costulatum, Broce. 
B. prismaticum, Broce. Fermetus intoritus, Lam. 

Chenopus pes pelecani, Phil. Natica millapunctatae, Lam.” 
Triion Tarbellianum, Grat. Natica 
T. corrugatus, Lam. | Dentalium 
Murex spintcosta, Bronn. | Venit multilamella, Lam. 


Turritella subanguiata, Broce. , 

















Murex | V. plicata, Gmel, 
Murex Chama gryphoides, Linn. 
Fusus mitreformis, Broce. | Cardita Fouaunel, Bast. B 


F. longirostris, Brocc. tmopsis calabra, Seguenza. . 


F., virgineus, Grat. Pe pilosus, Lin? 
Turbinella subreticulata, d'Orb. Š 


Bucuresti (Roumania), June 2 J. P. LICHERDOPOL 
e 





Lightning Phenomenon 


WHILE watching the incessant play of vivid lightning during 
the progress of a*thuaderstorm which was ragiag close by in the 
country towards Novara, Arona being just on the northern limit, 
my wife observed the following curious spectacle, the account of 
which she wrote down immediately afterwards :—At 9.35 p.m. 
on Sunday, June 3, a met®r-like object was seen to pass ap- 
parently from south to north (windovgfacing due east, coming 
from the side ot the storm and disappearing behind a ma-s cf 
cloud which capped the high hilleof Monte Val Grande above 
Layo Varese. lt was oblately spheroid in form and a Pe y 
about the size of a fire-balloon, and with the velocity ofa rocket 
was travelling slowly, for it left no visible track. It was of a 
bright, clear, whitish yellow, with a bright, pale green colour 
showing on the northern side when it passed behind the dark 
cloud. It wa. about three times as high above the horizon as 
the low hills opposite Arona, and traversed an angle of 45° 
horizontally from the point where first seen to its disappearance. 
The next day (June 4) when visiting friends at the Villa Frauzo- 
sine, near Tutra, we ascertained that this meteor-like body had 
also been seen by two or three persons who were sitting on a 
terrace watching the brilliant lightning to the south; they ob- 
served it moving also from south to north, disappearing behind 
the mountains to the northward. W. H. GoDWIN-AUSTEN 





Waterspout r 

On April 28 last the Cunard steamship Servia, in making her 
outward voyage to New York, fell in with several s nall water- 
spouts. Being on deck at the time I made a rough sketch and 
some notes of the occurrence, which I now venture to send you, 
having learned that many officers of these steamers have sailed 
the North Atlantic for years without having witnessed any simi- 
lar phenomenon there. The ship’s position may be easily dedteed 
from the fact that her latitude was 42° 24’ and longitude 51° 3’ 
at noon on the 27tb, while the~e were 41° 42’ and 59° 53’ respes- 
tively at noon on the 28th, at 8.30 a.m. of which day we met 
the waterspouts, There was hardly any wind at the time, and 

* 
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the sky, which had been generally overcast, was rapidly breaking 
up into masses of cumulus clouds separated by wide spaces of 
blue. About a dozen,waterspouts were seen in all, the ship 
passing right through one of them and thus enabling me to 
estimate its diameter by direct comparison with the known beam 
of the Servia. 

The swirls of spray rose from the sea in a cup-like shape, and 
revolving rapidly in a direction opposite to that of the hands of 
a watch. It was only after such a swirl had become well defined 
that the lower surface of the cumulus cloud above it began to 
descend as if to meet it, spinning at the same time. Indeed, so 
inconspicuous was this feature of the phenomenon that many of 
the passengers, intent on watching the spray-cups sparkling 
brightly in the sifnshine, failed to notice it at all. In no case 
did the cloud swirl nearly meet the sea swirl, nor did the double- 
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Intelligence in Animals g 


SOME years since, when calling on the late Hon. Marmaduke__ 
Maxwell of Terregles, our conversation happened to turn on the 
subject of intelligence and instinct of animals. Mr. Maxwell 
said if I would walk down to the stables with him he would 
show me a curious instance. On reaching the stable he pointed 
out an empty stall in whick five well grown young rats were 
running about—a board had béen fixed at the end of the stall 
to prevent the rats getting due. Some time before the cat had a» 
litter of five kittens, Aree Were taken from her and drowned ;, 
the following morning it was found she bad brought in three 
young rats, which she suckled with the two kittens that hada 
been left ; a few days afterwards the zwo kittens were destroyed, 
and the next morning it was found the cat had brought in zwo 
more young rats. White we were looking at this strange foste» 
family the cat came into the stable, jumped over the board and 
lay down, when the gats at once ran under her and commence 
sucking. What makes the matter the more singular is, the coach: 
man told me the cat was a paticularly good ratter, and was 
kept in the stable for the purpose of keeping down rats. 

g 


Cargen, Dumfries P. DUDGEON 
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AMERICAN ETHNOLOGY! 


U NDER the able management of Major J. W. Powel 
the Bureau of Ethnology, recently attached to the 
Smithsonian Institutions has already done much usefu 
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: = ag SWIRL oF SPRAY work in the wide field of American anthropolsgy Thi: 
° © A nevouiinaeia | first annual report, however, of its proceedings for the 
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year ending July, 1880, appears to be somewhat behinc 


e. > SEA LEVEL Wn EA a. _ time for, although bearing on the title-page the date o; 
0 6 SS Se ee ere SaaS 1881, it was not issued to the publicstill the beginning of 


the present year. But the delay is doubtless due to the 
large amount of prelimindry work required to be gom 
through in organising the department, and future report: 
may be expected to appear®more punctually. The title, 
“ Annual Report,” is itself somewhat misleading, the 
actual report of the director really occupying no mort 
than thirty-three introductory pages, and consisting 
mainly of a digest of the rich materials filling a large 
quarto volume of ayer 600 pages. Hence this is 
strictly speaking, a first volume of the Proceedings 01 
Transactions of the Bureau, and as such gives faix 


3 ® 
funneled stem of whirling mist, so generally shown in books, 
appear. Some spray fell heavily on deck from the swirl through 
which the Servia passed, but the wind, which struck us at one 
moment on this, at the other on that, side of the face avas not 
brisk enough to carry off any one’s hat. The sight was remark- 
ably beautiful whether closely or distantly viewed. In the one 
case the spray-cup seemed made of rustling jewels which 
sparkled in the bright sunshine; in the othe, the sea horizon 
appeared as if here and there set with boiling and steaming 
caldrons, whose rope-like handles hung from the dark under- 





sides of white billowy clouds. D, PIDGEON : f ] d ful i h 
Hartford, Mass., U.S.A., May 22 promise of a long and useful career in an anthropo- 
“ logical domain which may be regarded as practically 
d unlimited, 
a Meteox of Jype 3 From the director’s introductory remarks we gathe 


that, after the fusion in 1879 of the various geologica, 
and geographical surveys in the general “ United State: 
Geological Survey,” the Bureau of Ethnology was created 
and attached to the Smithsonian Institution for the 
purpose of continuing the anthropological work whick 
had hitherto been prosecuted in a somewhat desultory 
way by those Surveys. The management of this newly: 
organised department was intrugted to Major Powell 
who, as former Director of the Survey of the Rocky 
Mountain Region, had already shown special aptitude 
for ethnological investigation. The direct object of the 
Bureau, we are told, is to systematis anthropologica. 
resear¢h in America, and this it is proposed to effect bott 
by the prosecution of research through the direct employ: 
ment of students and specialists, and by the genera 
encouragement and guidance of original observers co 
operating throughout the continent. “Tt has been thi 
effort of the Bureau to prosecute work in the variou; 
branches of North American anthropology on a syste 
matic plan, so that every important feld should be culti 
vated, limited only by the amount appropriated b; 
Congress” (xiv.). 

How closely this wide programme has been so fa 
adhered to is evident from the varied contents of thi 
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THE large meteor seen by Mr. Hall and others (NATURE, 
vol. xxviii. pp. 126, 150) was also observed here by Mr. Paul 
Mathews and myself. We estimated the length of its path 
while visible as 120° with the middle part due east, the direction 
of its motion as parallel to the horizon, elevation as 20°, and 
length of tail as 25°; its apparent brilliance I put at six times, 
Mr. Mathews at twice, the greatest brilliance of Venus, and the 
pieces into which it broke up (about six in number) as equal to 
the brightest planets. The time I should have put at 10.50, but 
did not note it (Mr. Mathews 10.40 to 10.45). The colour was 
golden. This was moreover in a very clear and brilliant sky, 
as about 10 we had observed that the light in the east was so 
intense that it cast quite a dark shadow as we passed through a 
somewhat shady part of the road. 

Ripon © W. W. TAYLOR 


IN the correspondence on the large meteor seen on June 3 I 
have not seen any notice of another curisus meteor seen later on 
the same night. A flash of light in the sky drew attention to it, 
and when first seen it was moving in nearly a straight line from 
102 Herculis to a Aquila. In five seconds it travelled slightly 
more than half the distance to the latter star, and then disap- 
peared without any outburst. It was about a lunar diameter in 
lefgth, and between 3’ and 4’ wide at the widest part, a point 
distant one-third of its entire length from the head. In fact it 
Sas not at all unlike a comet with a bushy tail tapering off to a 
point. The colour was a pale yellow. PELD 

London, W. `’ 7 





1 « First Annual Report of the Bureau of Ethnology, Smithsonian Instit 
tion, 1879-80.” By J. W. Powell, Director. (Washington Governme 
Printing Office, 1881). 
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sumptuous volume, which comprises sundry contributions 
by the director on the “Mythology of the North Ame- 
tican Indians,” on the “Evolution of Language,” on 
“ Wyandot Government,” and on “Limitations to the 
Use of some Anthropological Data”; a valuable and 
profusely illustrated treatise on the “ Mortuary Customs 
‘of the North American Phdians,” by H. C. Yarrow; a 
preliminary attempt to deciplte® ‘Central American Pic- 
‘ture Writing,” by E. S. Holden’; a paper by C. C. Royce 
‘on “Cessions of Land, by Indian Tribes to the United 
States ;” Col. Garrick Mallery’s important treatise on 
“Sign Language among North American Indians,” which 
has already appeared as a “ Separat-Abdruck” ; a “ Cata- 
logue of Linguistic MSS. in the Bibrary of the Bureau of 
Ethnology,” by J. C. Pilling; lastly, “ Illustrations of the 
Method of Recording Indian Languages from the MSS, 
‘of Major J. O. Dorsey, A. §. Gatschet, and S. R. Riggs,” 
Should the department continue to be administered on 
these broad lines and in his enlightened spirit, a school 
of anthropoldgy must soon be @#leveloped in America, 
with which, without liberal State subvention, our Euro- 
pean societies will find it difficult tokeep pace. But with 
‘our petty rivalries, our heavy public burdens and con- 
stantly increasing armaménts, the prospect of such 
State subvention seems at present at least somewhat 
remote. . 
The papers contributed by the director to this volume 
touch “briefly on several important topics of a general 
‘character, and often express views regarding the origin 
and evolution of speech, mythologies, religious and tribal 
institutions, which yill scarcely go unchallenged in some 
quarters. That these psychological phenomena have 
hitherto been studied from®a somewhat too subjective 
standpoint, and that, many “metaphysical subtleties have 
“consequently been grafted @n the theogonies and early 
philosophies of savage man may readily beadmitted. Ina 
paper on the mythology of the Indian Aryans recently read 
before the English Folk-Lore Society, Mr. Andrew Lang 
‘dwelt on the necessity of distinguishing between the old 
and comparatively modern hyngps in the Vedas. He 
pointed out that the Vedas themselves do not embody 
the most primitive theories on the origin of man and the 
universe, that they contain ideas at once very old and 
very new, very mythological and very philosophical, and 
he adduced several instances of crude and childish savage 
myths overlapping the more profound and advanced con- 
cepts of the Aryan Hindus. In the same way Major 
Powell argues that philosophy passes in its upward evo- 
lution through two stages—the mythologic, in which all 
outward phenomena are interpreted by analogy with sub- 
jective experience, and the scientific, in which they are 
treated as orderly successions of events. The mythologic 
necessarily precedes the scientific stage, for ‘ without 
mythology there could be no science, as without childhood 
there could be no ultimate forms.” It follows that the 
views of primitive men are simple, childish, and inco- 
herent, and that it is illogical to credit his theogonies, as 
is often dong, with profound and abstruse concepts of the 
universe, Here Sin all other evolutions, the progress 
is from the simple and homogeneous to the complex and 
heterogeneous; the “unknown known” of savage philo- 
sophy antedates the “known unknown” of later science. 
In the primitive stage all things are known, that is, sup- 
posed to be known; later on some few things are really 
‘discovered, and these when properly understood throw 
doubt on all the rest. The era of the known unknown is 
thus reached ; tocrude and offhand explanations succeeds 
the critical period of investigation and discovery; science 
is born ; civilisation begins. This upward growth is illus- 
trated by many examples, such as that of the rainbow— 
which for the Shoshoni (Snake Indian) is a beautiful 
Serpent abrading the icy firmament to give us snow and 
rain; which in the Norse myth is the bridge Bifrost 
Istretching from earth to heaven; which in the /iad 
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becomes the Goddess Iris, Messenger of Olympus; in 
Genesis a witness to the Covenant ;*in science an analysis 
of white light into its constituent colours. 

North America, it is aptly remarked, presents a mag- 
nificent field for the study of savage and barbaric philo- 
sophies from this fresh standpoint. Formerly attention 
was paid almost exclusively to the more advanced peoples, 
Aryans, Semites, Hamites, Chinese. Now it is felt that 
the complex mythologic, religious, linguistic systems of 
these peoples are the outcome of earlier and simpler 
phases of thought, consequently that the study gf bar- 
barous and savage communities can nô longer be neg- 
lected. But in North Americaealone we have our 
seventy-five ethnical groups speaking seventy-five stock 
languages and more than five hundred well-marked dia- 
lects, each linguistic stock with a philosophy of its own, 
or rather as many philosophic systems as it has distinct 
languages and dialects. ‘ 

To account for this astounding diversity of speech, 
Major Powell holds with one or two distinguished European 
philologists that the fundamental languages must have be 
evolved in independent centres, that in fact “mankind wa 
widely scattered over the earth anterior to the develope 
ment of articulate speech, and that the languages of 
which we are cognisant sprang from influmerable centres 
as each little tribe developed its own language” (p. 28). 
He fails to see that this view, in jtself to the last degree 
improbable, is wholly unnecessary and even inatiequate 
to explain the actual conditions. It is unnecessary becafise 
the present diversity of speech may be sufficiently {c® 
counted for by its vast antiquity and extremely evan®scerft 
character. Time, acting in qgmbination with the phonetic 
growth and decay inherent in all speech, must inqitably 
effect an indefinite amount of specific change, even sup- 
posing that all languages started from a single centre. 
No eyolutionist can deny this, for he admits that time 
combined with a tendency to modification in altered en- 
vironments, has brought about an indefinite amount of 
specific and generic change in the biological world. But 
animals and Vegetables are certainly more persistent, 
ceteris paribus, than linguistic types. £rgo. The theory is 
moreover inadequate to explain the actual conditions in 
America alone. Here ye have doubtless a vast number 
of specifically distinct languages; but the meckanism of 
all is very much alike; all are @&st, as it were, in the 
same mould ; all belong to ghe polysynthetic oreat Igast 
to the agglutinating order. But if speech had in®A merica 
been evolved in many different centres, it may be asked 
how this striking uniformity is to be explained? Why 


. e 
have we not here, as elsewhere, representatives of the 


isolating! and inflecting, as wéll as of the polysynthetic 
order of speech? Does not their common structure point 
at a common centre of dispersion, while their specific 
diversity within this common groove is amply explained 
by time and evanescence? 

But if Major Powell does not always reason conclu- 
sively, he is a good observer, and describes in vivid lan- 
guage the scenes of savage life of which he has been a 
spectator, as witness the subjoined account of oral narra- 
tive in the Indian community :— a 

‘On winter nights the Indians gather about the camp- 
fire, and then the doings of the gods are recounted in 
many a mythic tale. I have heard the venerable and im- 
passioned orator on the camp-meeting stand rehearse the 
story of the crucifixion, and have seen the thousands 
gathered there weep in contemplation of the story of 
divine suffering, and heard their shouts roll down the 
forest aisles as they gave vent to their joy at the contem- 
plation of redemption. But the scene was not a ®hit 

t The Othomi of the Anahuac tableland has been cited as an instancegot 
an isolating language in America. But M. de Charancey rightly regards 
Othomi rather as ‘‘une langue primitivement incorporante [polysyntheticl, 
qui, parvenue au dernier degré d'usure et de délabrement, a Eni par prendre 


les allures d’un dialegqe à juxtaposition [isolation] (“ Mélanges de Philo- 
logie,” &c., p. 80, Paris, 1883). 
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more dramatic than another I have witnessed in an ever- 
green forest of the Roeky Mountain region, where a tribe 
was gathered under the great pines, and the temple of 
light from the blazing fire was walled by the darkness of 
midnight, and in the midst of the temple stood the wise 
old man, telling in simple, savage language the story of 
Za-wats, when he conquered the sun and established the 
seasons and the days. In that pre-Columbian time, 
before the advent of white men, all the Indian tribes of 
North America gathered on winter nights by the shores 
of the seas, where the tides beat in solemn rhythm, by the 
shores of the gre&t lakes, where the waves dashed against 
frozen beaches, and by the banks of the rivers flowing ever 
in solemn mystery—each in its own temple of illumined 
space—and listened to the story of its own supreme gods, 
the ancients of time” (p. 40). 

A detailed notice of the other more important papers 
in this volume must be reserved for a future occasion. 

ee A. H. KEANE 


» THE FISHERIES EXHIBITION 


AVE are gratified to see the very thorough way in 
which the management of the Fisheries Exhibi- 
tion are endeavouring to carry out their plans. It is 
evident that the scientific aspects of the wide and 
important subject wille have a fair amount of atten- 
tion; dnd we are glad to think that in this direc- 
tion advice has been sought in the right quarter. 
on: the Exhibition itself those interested in the science 
of thè subject will find much to attract them. Last 
week (p. 156: we gave a kst of subjects which have 
been aettled for conferences, and among those who have 
consented to read papers, we find such names as Professor 
Huxley on Fish Diseases, Professor Ray Lankester on the 
Scientific Results of the Exhibition, Professor Brown 
Goode on the Fisheries of the United States, Professor 
Hubrecht on Oyster Culture and Fisheries, Sir Henry 
Thompson on Fish as Food, Dr. F. Day ọn the Food of 
Fishes, Mr. R. H. Scott on Storm Warnings. Further, 
we are glad to see that a series of handbooks has been 
arranged for on subjects cognate to the Exhibition. 
Among them are a few by men o$ scientific standing, and 
likely toe of real scientific importance ; we hope it may 
not yet be too late tò secure the preparation of a few 
mose handbooks or reports @f a sinylar character. Among 
the handbooks arranged for, six will be published this 
month, and the remainder in July. Those of special 
interest to science are, ‘‘ The Life History of Fishes,” by 
Prof. H. N. Moseley; “Fish Culture” and “ Indian 
Fish and Fishing,” by Dr. Francis Day ; *‘ Food Fishes,” 
by Mr. G. B. Howes ; “ Marine and Freshwater Fishes of 
the British Isles,” by Mr. Saville Kent; “ Curious Sea 
Creatures,” by Mr. Henry Lee. 

The conferences were introduced on Monday by an 
interesting lecture by Prof. Huxley, a report of which we 
give below, and this was followed on Tuesday by a care- 
fully prepared paper by the Duke of Edinburgh, on 
British Fisheries and Fishermen, read by the Prince of 
Wales. The real interest which the leading members 
of the Royal family take in the Exhibition has no doubt 
done much to contribute to its success. It was to be ex- 
pected that the German Ambassador would show his 
appreciation of the importance of science to an industry 
of such magnitude as that of fishing, and he aptly pointed 
out how important was the didactic and scientific work at 
last commenced. 

With the general concurrence of opinion in high quarters 
as fo the value of the scientific aspects of the Exhibition, 
and of the great services which science may render in 
binging about the practical obje ts which are aimed at, 
we of course heartily concur. It is admitted on all hands 
that the haphazard way in which opr fisheries have 
hitherto been carried on has led to the worst results, the 


extinction almost of some important fishes and mollus 
the bad condition of others, and the dearness of w' 
might be the cheapest and most plentiful of foods. 
recent years science has done something to remedy t 
state of things, and it will be well for our fésheries, z 
therefore for the welfare of a large portion of our po 
lation, ifthe Fisheries Exhibitfon leads to still more be 
done in this direction. Sẹ far the Exhibition has been 
immense success ; half a‘million of people have alres 
visited it, and thus the educatiogal results are’ likely 
be widespread. ; 

Prof. Huxley, in opening the proceedings, said :—* 


It is doubtful whether ny branch of industry can lay cli 
to greater antiquity than tlfit of fishery. The originwould st 
to be coeval with the earliest efforts of human Ingenuity ; 
the oldest monuments of antiquity show us the fisherman in 
possession of the implements of,his calling; and even tk 
tribes of savages who have reached neither the pastoral nor 
agricultural stages of civilisation gre skilled in the fabrica! 
and in the use of the hooly the fish-spear, and the net. Nc 
it easy to exaggerate the influence which the industry thus e: 
practised and brought to a considerable degree of perfection 
directly and indirectly exerted upon the destinies of manki 
and especially upon those of theenations of Europe. In 
quarter of the globe, at any rate, fishery has been the fos 
mother of navigation and commerce, the disseminator of 
germs of civilisation. Havéng glanced at the development 
the industries connected with fishing, more especi#lly, by 
Phoenicians, he continued :—These few remarks must suffice 
indicate the wide field of interesting research which fishe 
offer to the philosophical historian, and I pass on to speak of 
fisheries from the point of view of our present practical intere 
The supply of food is, in the Jong run, the chief of these i: 
rests, Every nation has its anxgety on this score, but the q 
tion presses most heavily on those who, like ourselves, 
constantly and rapidly adding, to the Population of a lim: 
area, and who require more jood than that area can poss 
supply. Under these circumstances, it is satisfactory to ref 
that the sea which shuts us in at the same time opens up ti 
supplies of food of almost unlimited extent. In reference 
the relation which the fisheries bore to the total supply of f 
of those who had easy acggss to the sea, he quoted the follow 
paragraph from the Report of the Fisheries Commission 
1866 :—‘‘ The produce of the sea around our coasts bears a 
higher proportion to that of the land than is generally imagir 
The most frequented fishing-grounds are much more pro 
of food than the same extent of the richest land. Once i 
year an acre of good land, carefully tilled, produces a tor 
corn or two or three hundredweight of meat or cheese. ' 
same area at the bottom of the sea in the best fishing-grou 
yields a greater weight of food to the persevering fe 
every week in th: year, Five vessels belonging to the s; 
source in a single night’s fishing brought in seventeen t 
weight of fish, an amount of wholesome food equal in weigh 
that of fifty cattle or 300 sheep. The ground which these ves 
covered during the night’s fishing could not have exceedec 
area of fifty acres.” My colleagues and I made this stateme 
good many years ago. | have recently tried to discover what y 
may be expected, not from the best natural fishing-grou 
but from piscicultural operations. At Comacchio, close to 
embouchure of the Po in the Adriatic, there is a great shal 
lagoon which covers some 70,000 acres, andese with piscicul 
has beer? practised in a very Ingenious manner for many centu 
The fish cultivated are eels, gray mullet, atherines, and so 
and, according to the figures given by M. Coste, the ave 
yield for the sixteen years from 1795 to 1813 amounted to 5 « 
per acre—that is to say, double the weight of cheese or meat w] 
could have been obtained from the same area of good pasture] 
in the same time. Thus the seas around us are not only 
portant sources of food, but they may be made still n 
important by the artificia} development of their resour 
But this Exhibition has brought another possibility within 
range of practically interesting questions. A short time a; 
visitor to the market might have seen fresh trout from I 
Zealand lying side by side with fresh salmon from Seandin 
and from the lakes and rivers of North America. Steam 
refrigerating apparatus combined have made it possible 
us to draw upon the whole world for our supplies of fresh 
In my boyhood ‘‘ Newcastle” was the furghest source of 
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salmon cried about the streets of London, and that was generally 
pickled. My son, or at any rate my grandson, whenever he 
goes to buy fish, may be offered his choice between a fresh 
salmon from Ontario and another from Tasmania. The fishing 
industry being thus important and thus ancient, it is singular 
that it can Hardly be said to have kept pace with the rapid im- 
provement of almost every otherranch of industrial occupation 
in modern times. If we cohtrast the progress of fishery with 
that of agriculture, for example@tfe comparison is not favourable 
to fishery. Within the last quatfter of a century, or somewhat 
more, agriculture has bgen completely revolutionised, partly by 
scientific investigations into the conditions under which domestic 
anifhals and cultivated plants thrive, and partly by the applica- 
tion of mechanical contrivances and of steam as a motive power 
to agricultural processes. The samg” causes have produced such 
changes 4$ have taken place in fishery, but progress has been 
much slower. It is now somewhat mong than twenty years since 
I was first called upon to interest myself especially in the sea 
fisheries. And my astonislament was great when I discovered 
that the practical fisherman, as a rule, knew nothing whatever 
about fish, except the way®%o catch them, In answer to questions 
relating to the habits, the food, andgthe mode of propagation of 
fish —points, be it observed, of fundamental importance in any 
attempt to regulate fishing rationally—I usually met with vague 
and often absurd guesses in the place of positive knowledge. 
The Royal Commission, ðf which I was a member in 1864 and 
1865, was issued chiefly on account of the allegation by the line 
fishermen that the trawlers destroy the spawn of the white fish— 
cod, haddock, whiting, and the Ike. But, in point of fact, the 
spawn which was produced in support of this allegation con- 
sisted of all soris of soft marine organisms except fish. And if 
the men of practice had then known what the men of science 
have since discovered, that the eggs of cod, haddock, and plaice 
float at the top of thg sea, they would have spared themselves and 
their fellow-fishermen, the trawlers, a great deal of unnecessary 
trouble and irritation. Thartks to the labours of Sars in the 
Scandinavian seas, pf the German Fishery Commission in the 
Baltic and North Seas, and of ghe United States Fishery Commis- 
sion in American waters, we now possess a great deal of accurate 
information about several of the most important of the food fishes, 
and the foundations of a scientific knowledge of the fisheries have 
been laid. But we are still very far behind scientific agriculture, 
and, as to the application of machinery and of steam to fishery 
operations, in this country at any rate, a commencement has been 
made, but hardly more. The relative backwardne s of the fish- 
ing industry made a great impression on my colleagues and myself 
in the course of the inquiries of the Royal Commission to which 
I have referred ; and I beg permission to quote some remarks on 
this subject which are to be found in our Report issued in 1866:— 
t When we consider the amount of care which has been bestowed 
on the improvement of agriculture, the national societies which 
are established for promoting it, and the scientific knowledge 
and engineering skill which have been enlisted in its aid, it 
seems strange that the sea fisheries have hitherto attracted 
so little of the public attention. There are few means of enter- 
prise that present better chances of profit than our sea 
fisheries, and no object of greater utility could be named than 
the development of enterprise, skill, and mechanical ingenuity 
which might be elicfted by the periodical exhibitions and pub- 
lications of an influential society specially devoted to the 
British fisheries.” Taking this Exhibition, the third of its kind, 
as evidence that the public attention to fisheries for which 
they hoped, he been attained, he remarked that the conference 
opened that day formed an entirely new feature of such exhibi- 
tions, and expressed a hope that there was in them a germ of 
that which, by due process of evolution, might become a great 
society, having for its object the welfare and the development of 
the fisheries of these islands. He presently turned to the question 
whether fisheries are exhaustible ; and, if so, whether anything 
can be done to prevent their exhaustion. He did not think it 
possible to give a categorical answer. There were fisheries and 
fisheries į but he had no doubt that there were some fisheries 
which were exhaustible. Instaneing the salmon rivers, he said 
it was quite clear that those who would protect the fish must 
address themselves to man, who was reachable by force of law ; 
and that it not only might be possible, but it was actually practi- 
cable, to so regulate the action of man with regard to a salmon 
river that no such process of extirpation should take place. But 
if we turned to the great sea fisheries, such as cod and ‘herring 
fisheries, the case was entirely altered. Those who have watched 


these fisheries off the Lofoden Isles on the coast of Norway, say 
that the coming in of the cod in January and February is one of 
the most wonderful sights in the world ; that the cod form what 
is called a ‘‘cod mountain,” which may occupy a vertical height 
of from 20 to 30 fathoms—that is to say, 120 to 139 feet, in the 
sea ; and that these shoals of enormous extent keep on coming in 
in great numbers from the westward and southward for a period 
of something Jike two months, The number of these fish is so 
prodigious that Prof. Sars, the most admirable authority, from 
whom I quote these details, tells us that when the fishermen let 
down their loaded lines, they feel the weight knocking against 
the bodies of the codfish fora long time before it gets to the 
bottom. I have made a computation, with the details œf which I 
will not trouble you, which leads to this result, that if you allow 
the fish each of them four feet in lengéh, and let them be a yard 
apart, there will be in a square mile of such shoals something 
like 120 million fish. I believe Iam greatly unders‘ating the 
actual number, for I believe the fish lie much closer ; but I would 
beg your attention to the bearing of this underestimate, because 
I do not know that the Lofoden fishery has ever yielded more 
than 30 million fish in a good season; and so far as I 4m aware 
the whole of the Norwegian fisheries, great as they are, db not 
yield more than 70 millions. So you will observe that one of 
these multitudinous shoals would be sufficient to supply allghe 
fisheries of Norway completely, and to leave a Jarge balance 
behind. And that is not all. These facts about the cod apply 
also to the herring ; for not only Prof. Sars, but all observe who 
are familiar with the life of the cod when it has attained a con- 
siderable size, tell us that the main food of the cod is the 
herring, so that these 120 million of cod in the square mile have 
to be fed with herring, and it is easy to see, if you ellow them 
only one herring a day, that the quantity of herring whick they 
will want in the course of a week will be something like Qo 
million. Now I believe the whole Norwegian herring fishery 
has never reached the figure of 400 million fish—that is to say, 
one half the fish which thi@great shoal of codfish eatin a 
week would supply the whole of the Norwegian fish@ries. On 
these and. other grounds it seemed to him that this class of 
fisheries—cod,eherring, pilchard, mackerel, &c.—might be re- 
garded as inexhaustible, But he should not venture to say this 
of the whole of the sea fisheries—of the oyster fisheries, for 
example. Here, again, the operations of man become exceed- 
ingly importanj, Regarding the regulation as to close time for 
oysters as alone absolutely futile for the purpose of protection, he 
urged that the more logical provisions of government supervision 
in Denmark, France, and elsewhere, were impracticable of appli- 
cation beyond the three-mile limit of this country. It was under 
this conviction that the Commission to which_he referred 
recommended the abolition of all @pstrictive measufes, In con- 
clusion, he pointed out how heavily this question bore oa the 
social condition of theefisherm®&n. Every act of legj#latiom with 
regard to the fisherman created a new offence. If the common 
welfare and the common interest, said Prof. Huxley, can be 
clearly shown to render such regulations desirable or necessary, 
then of course fishermen must put up with this as they put up 
with anything else—as we all put up with such restrictions. But 
supposing that no good case is made out, supposing that regu- 
lations of this kind are made on insufficient inquiry and based on 
insufficient understanding of the circumstances of the case, then 
I am free to confess that I think those who make such laws 
norte very much severer penalties than those who break 
them. 


THE SCIENTIFIC WORK OF THE “VEGA”! 


HE volume we have before us—the fir®t of a series— 
contains the results of the scientific olfservations 
made during the cruise of the Vega, and to say this is 
obviously to indicate that it contains arich supply of most 
valuable information as to that part of the Arctic Ocean 
which extends along the coasts of Siberia, which appears in 
the shape ofa series of elaborate papers on different depart- 
ments of natural history of the Arctic regions. Several parts 
of this volume are already known. Such are the “ Reports 
to Dr. Oscar Dickson” written by Baron Nordenskjöld 
during the expedition, and read throughout the civilised 
* “ Vega-Expeditionens Vetenskapliga Iakttagelser, bearbetade af delta- 


gare 1 resan och andra forskare, utgifna af Ae E. Nordenskjé'd.”’ Vol. L 
Part x. (Stockholm, 1882.) ° 
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world as soon as they reached Europe; or his paper on 
the possibility of navigation in the Siberian Arctic Sea; 
or, again, his paper on Surorz (recently summarised in 
the pages of NATURE). The well-known “Reports” 
appear as they were written on board the Vega, but with 
a map “of the northern coast of the old continent, from 
Norway to Bering Strait,” and with several maps of 
separate islands and bays. The other papers are quite 
new, and we find in this volume a medical report, by E. 
Almquist, on the health of the crew; a paper by A. Lind- 
hagen, on the determinations of latitudes and longitudes, 
which wil put an end to the discussions as to the accu- 
racy of the changes made in the map of the northern 
coast of Siberia by the astronomers of the Vega, a paper 
by H. H. Hildebrandson (in French), on the meteorologi- 
cal work of the expedition, being a comparison of the 
climate of Pitlekaj (the Vega’s wintering station) with 
the climate of other Arctic stations ; several papers on 


ta she Chukghes; an elaborate paper by A. Stuxberg, on the 


invertebrate fauna of the Siberian Arctic Sea; and a 
series of papers by F. R. Kjellman, A. N. Lundström, and 
E. Almquist, on the vegetation of the region visited. 

Iv is known that the expedition of the Vega was—as is, 
however, always the case with so experienced a traveller 
as Nordenskjöld, and as it was with Parry—one of the 
most successful Ar&tic expeditions with regard to the 
health of the crew. No death was to be regretted, and 
all the thirty men of the crew reached Naples in the best 
condition, * It is true that at Pitlekai the sun did not dis- 
appeat for months under the horizon, and that the crew 
wefe “not worn out by long sledge journeys. But still the 
clinfatic @onditions were not at all favourable, on account 
of the variability of the weathæ and strong winds which 
blew withe twenty miles’ speed even during frosts — 30° 
strong. The precautions taken for maintaining a tempera- 
ture as equal as possible in the cabins ane for elimi- 
nating moisture, as well as for much exercise in the frésh 
air and the maintenance of cheerfulness among the crew, 
are not to be underrated. A daily distribution of lime- 
juice and of jam surely had also their importance as pre- 
servatives against scurvy, and this the more as the crew 
of the Vega had no opportunities of having supplies of 
fresh meat during the winter. The daily baking of fresh 
bread was a very good innovation ;eas to the preserved 
meat, the croy very soon peg E of it, and even salted 
meat was preferred to cofned beef; only the finer and 
more @xpeasive preserved soups and gteaks were appre- 
ciated throfghout the cruise. 

The Chukches were of course the subject of anthropo- 
Me and ethnographical studies, as far as possible. 

r. Nordquist publishes a most valuable Chukch dic- 
tionary, and Mr. Almquist communicates interesting ob- 
servations on colour-blindness among the Chukches, two 
hundred men and a hundred women having been sub- 
mitted to experiments in accordance with Prof. Holm- 
gren’s hints as to this kind of research with people whose 
language is unknown (“ Om fargblindheten,” &c., Upsala, 
1877). The supposition of Helmholtz and Young as to 
the blindness of the lower races with regard to violet rays 
has not been confirmed as far as the Chukches are con- 
cerned ; they cegtainly distinguish it, but they merely call it 
red, The same is true with regard to pale green and 
bright blue; they confound both, but the organs for green 
are not missing with them. Like other lower races, they 
use much red colour for their skins, yellow being com- 
paratively rarely used for ornaments. It results also from 
M. Kjellman’s paper on the culinary plants of the 
Chukches, that, contrary to Wrangel’s assertion, they do 
not despise vegetable food. Their provisions of plants 
for the @vinter are as large as their provisions of meat and 
fat. This feature so much distinguishes them from all 
other {nhabitants of the Arctic regions that one is inclined 
to admit that the time is not far removed from that when 
they cultivated some betteresituated plots of soil on the 


r 


coast of the Arctic Ocean, or were compelled to leave lower 
latitudes which had a happier climate than that of the north- 
eastern extremity of Siberia. Their provisions in vegetables 
area very strange mixture of various plants, among which 
the following are the most common :—Czneraria palustris, 
L., Petasites frigida, Fr., Pedicularis sudetica and P. 
lanata, Willd., Rhodiola rosea, d, Claytonia acutifolia, 
Wild, Haltanthus peploi@as, Fr, Polygonum poly- 
morphum, L., and Salix bogenidensis, Trautvetter. 

The most important papers in this volume are those 
devoted to the vegetation of the regfon visited, that is, to 
the lichens and mosses of the coast, to the algz of tke 
Siberian Sea, and to the phanerogamic flora of Novaya 
Zemlya, of the coast regidg, and of the Asiatic coast of 
Bering Strait. The lichens are comparatively tare on 
the coast; whole stretahes are quite devoid of them, and 
the lichen flora is altogether poor as to the number of 
species. The Calicieze are represefited by but three species, 
and the whole group of the Sclerolichens only by five or 
six species, none of them being spread over tke whole of 
the coast. The Stictaceze are represented by a couple of 
species of Wephroma; the Pannariacee by five to six 
species ; Pyrenopsis has but one species which is widely 
spread, but not ‚ery common., “The character of the 
flora is nearly the same on the whole of the coast, 
but towards the south, where the country becomes in- 
habited, the flora undergoés a notable change.. The 
Phanerogams become also comparatively rich: towards 
the east, in the land of the Chukches, where the grasses 
appear in the shape of whole sods, without a mixture 
of moss. The Algze are few in the Siberian Sea, the 
whole number of observed species b@ing but twelve, 
that is, only one-half of the number of species that are 
known on the Murman coast amd in the Sea of Spitz- 
bergen. The characteristic feature of*all Arctic Algæ 
being their large size, the Siberian Algæ seem to be an 
exception to this rule. The largest of them was a 
Laminaria Aghardii, 210 centimetres long and 37 cm. 
wide, 

The papers by MM. Kjellman and Lundstrém on 
the Phanerogams of the @xplored region will be read 
with great interest both by the botanist and the geo- 
grapher. They are not bare enumerations of plants, 
but elaborate sketches of botanical geography taking 
into account former botanical work in neighbouring 
tracts, and describing the flora in its dependence upon 
local conditions of climate and soil. The coast-flora 
of Northern Siberia is altogether poor, as it numbers but 
150 species of Phanerogams; this number slightly in- 
creases, however, towards the east, where it reaches 221, 
as well as towards the west, 185 species being known 
from Novaya Zemlya. The Obi—at least as far as the 
coast region proper is concerned—is not a separation-line 
between the Arctic European and the Arctic Asiatic 
floras, as was expected by Hooker. Only the Salir 
rotundifolia and Wahlbergella affinis do not appear to 
the east of the great West Siberian river. Of the I50 
species noticed, only one-third are Monocotyledons. This 
proportion increases, however, at certaimeepitts, and 
there are nfonocotyledonous species extending over large 
areas. However poor as to the number of species, the 
Siberian coast-flora still affords a variety of forms, as it 
has representatives of 33 different families and 93 different 
genera. The families which are the most represented in 
the coast-flora are those of Graminez and Crucifere, 
which number respectively 23 and 20 species. They are 
followed by those of the Composite, Saxifragaces, 
Ranunculaceze, Cyperacez, “and Caryophyllaceze (15 to 
It species), The family of Saxifragacez is that which 
maintains the greatest number of species towards the 
north, eight species out of fourteen having been found 
even at Cape Chelyuskin ; the Caryophyllacee nearly 
keep pace with the former; whilst the family which 
spreads least towards the narth is that of Composite 
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which was represented only by two sp&cies at the mouth 
of the Taimyr and none at Cape Chelyuskin. So also 
with the Cyperacee and Ranunculacee, Saxifraga 
oppositifolia is not the most widely-spread species on the 
Siberian northern coast, as is the case for other parts of 
the Arctic region, other species of Saxifraga being as 
much or more extensively spread than it. The most 
usual phanerogamous planfs on the coast seem to be the 
Luzula arcuata, var. hyperborea, and Stellaria longipes. 

We shall not analyse ghe valuable paper by M. 
Kjellman on the fiora of Novaya Zemlya, which is a 
summary of all that is known on this subject, and we 
skall notice but a few facts concerning the vegetation of 
the Siberian coast of Bering Strait. It is represented 
on M. Kjellman’s lists by 22% species belonging to 41 
familie? and 109 genera. e Composite, Cyperacee, 
Saxifragaceze, Caryophyllacez, ang Graminez, numbering 
from 20 to 15 species each, are here also the richest as 
to the number of spectes. But we find on the Asiatic 
coast of the Bering Strait a good many plants belonging 
to the American floras as also to the flora of the Altai and 
‘Baikal regions, which are nof met with elsewhere on the 
northern coast. No less than 53 species out of 221 
appear only to the east of the Kolyma, which appears 
thus to be, for the coast-region, a more important bound- 
ary line than the Obi. This notable increase cannot be 
accounted for only by the milder character of this region, 
but it could be explained* in our opinion, if we took 
notice of the orography of Eastern Siberia, which favours, 
by the extension of its chains of moun‘ains from south- 
west to north-east, the spread of both animals and plants 
in the same direction. 

Dredging wes very diligently carried on during: the 
whole of the cruise of the Vega in the Arctic Ocean; and 
Mr. Stuxberg’s map əf dredgings made during the 
Swedish expeditions of 1875, 1876, and 1878 to 1879, is 
dotted with 33 spots in*the Kara Sea, and with 90 spots 
along the Siberian coast to Bering Strait. The tempe- 
rature of water obviously was found to be very low; even 
at a few fathoms below the surface it was from - o'9° to 
~- 2°3° at a depth of 50 metres, and it had a normal 
Specific gravity of 1'027. “he most uniformly spread 
animals in the Siberian coast-region of the Arctic Ocean, 
and in the Kara Sea, are undoubtedly the Crustaceans ; 
the Echinoderms are comparatively few, as also are the 
Mollusca, Bryozoa, and Hydroids. The Crustaceans 
ldothea Sabinet, Ldothea entomon, Diastylis Rathket, 
Atylus carinatus, and Acanthostephia Malmpreni, are 
the most usual. The first, as known, has been found 
nearly everywhere inthe Arctic Ocean ; whilst the second 
proved to be specific for the whole of the Arctic coast of 
the old continent, for a stretch of nearly 160 degrees 
of longitude; it has been found also in the lakes of 
Sweden and Northern Russia, even in the Caspian and 
Lake Aral—Lake Baikal being till now the sole explored 
great lake of thts part of the old continent where it has 
not yet been found. As tothe vertical distribution of the 
animal forms, no distinct regions can be established. It 
must be observed, however, that the littoral region— 
about etiko ns deep—on account of its ice and sweet 
water brought by rivers, is nearly quite devoid of 
animals ; even the littoral forms go to take refuge in 
the sublittoral region. Not only is the Siberian Sea very 
yich in forms of animals (the number of described 
Amphipods being as much as 59 out of 114 Amphipods 
known in all Arctic seas together); it contains also such 
a number of individuals of certain species, that Mr. 
Stuxherg describes about 20 real “formations” (djurfor- 
mationen), each consisting of very large quantities of 
individuals of one given species, with a comparatively 
small mixture of other species. Such are the Diastylis 
Rathket, Reticulipora intricaria, Alcyonidium mamintt- 
tatum, Chiridota levis, Echinus dröbachiensis, Asterias 
Linckt, Archaster tenuisbinus, Ctenodiscus crispatus, 


Ophiacantha bidentata, Ophiocten sericeum, Ophioglypha 
nodosa, Astrophyton eucnemis, Antedon Eschrichti, Yoldia 
arctica, and Idothea entomon, as also Ascidiæ, Actiniz, 
and Hydroids. As a whole, the Siberian basin differs 
very much in its fauna from the other parts of the Arctic 
basin, and it has no less than 16 species that are charac- 
teristic of it. Novaya Zemlya is the limit of the fauna of 
the Siberian Sea, being a separation-line for many species. 
The foregoing notice will give a general idea of the 
valuable material contained in the first volume of the 
“ Vega’s Scientific Work,” and the manner it is treate l. 
We have but to express the wish to see, as soon as 
possible, the appearance of the following volumes of this 
series. They will surely give a new ahd powerful impulse 
to the study of Northern Siberia, PK: 


NOTES 


WE are glad to learn that Mr. Spottiswoode continues to go ° 


on favourably. e 


e 
STILL another well-deserved honour for Sir Joseph Hooker. 
The Society of Arts’ Albert Medal for “ distinguished megy for 
promoting arts, manufactures, or commerce,” has been awarded 
to him for the present year, for the eminent services whichfas a 
botanist and scientific traveller, and as Director of the National 
Botanic Department, he has rendered to the arts, manufactures, 
and commerce by promoting an accusate knowledge of the flora 
and economic vegetable products of the several æolonie~ and 

dependencies of the Empire. ° 


AMONG those to whom the Council of the Socigty of “Acts 
have awarded their silver medals are Mr. Alex Siemens and 
Dr. Hop' inson, for their papers on ‘‘ The Tran-mission df Power 
by Electricity,” and ‘*The Portrush Railway,” and to Capt. 
Douglas Galfon for his paper on ‘‘ The Economy of Sanitation.” 


Thanks were voted to Mr. W. H. Preece, F.R.S., for his paper 


on Electrical Exhibitions. 


A SPECIAL extra meeting of the Anthropological Insti‘ute was 
held at the “Piccadilly Hall on Tuesday, when the Botocudo 
Indians and a large ethnolo,ical collection from Brazil were 
exhibitel by the kindness of Mr, C. Ribeiro, and Prof. A. H. 
Keane read a paper descriptive of the Botocudos. 


Mr. MARK H. JUDGE his reigned his position as Secretary 


and Curator of the Parkes Museum, s a 


M. DE Lesseps has declared officially at the Academy of 
Science; the intention of the Suez Company to open a new 
canal. During the works the maritime way will be lighteds by 
electricity, and an appeal has been addressed to physicists to 
present their several systens. The work will begin as soon as 
pos-ible, 


WE have received a favourable report of the National Museum, 
Bloemfontein, Orange Free State. Considerable c llections are 
being brought together, but the committee should not forget that 
the chief object of such a museum ought to be to make it» col- 
lections mainly representative of the interesting country in which 


it is placed, = 


Dr. KERR of Canton is publishing in Chinese a Qomplete work 
on the theory and practice of medicine, compiled from European 
standard works upon that subject. The sections on fever:, and 
diseases of the stomich, have already been published, while those 
on affections of the heart and lungs have just been issued. 
Volumes on the kidneys and nervous system are in the press, 
The translator has omitted the discussion of all unsettled theories 
and disputed points. The volumes are printed from wooden 
blocks, clearly and evenly cut, and are sold at a prige which 
brings them within the reach of all. 
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Mr. J. W. TAYLOR of Leeds, who is the editor of the Your- 
nal of Conchology, has issued a prospectus for a ‘‘ Monograph 
of the Land and Freshwater Mollusca of the British Fauna,” 
and he invites the assistancé of conchologists towards his pro- 
posed undertaking. According to the prospectus the work will 
be very comprehensive, and will include the subjects of variation, 
geographical and local distribution, synonomy and bibliography, 
“ biological aspect and relation to environment.” It would be 
desirable to add distribution in point of time or the palæontologi- 
cal aspect. Mr. Taylor has given specimens of the work in 
some of the lately published numbers of his Journal of Con- 
chology, angi they seem to be carefully and almost exhaustively 
done. We hope the cost of this work will place it within the 
means of the numerous an& comparatively poor conchologists in 
the north of England, as so many manuals on the subject have 
already been published at very moderate prices. Great service 
e would likewise be done to natural history by reducing the exces- 


n ~ Jive number of so-called species fabricated during the last twenty 


years by sme Continental conchologists. The judicious remark 
made by Hooker and Thomson in the introduction to their 
‘Flora Indica” ought always to be borne in mind, viz. that 
‘the discovery of a form uniting two others previously thought 
distinct, is much more important than that of a totally new spe- 
cies, inasmuch as the correction of an error is a greater boon to 
science than a step in advance.” 


THE Union Médicale of Jung 2 announces a discovery of the 
highest scierftific interest, and which, if it turns out to be real, 
will show that prehistoric man is no longer a myth. On piercing 
a ney gallery in a coal-mine at Bully-Grenay (Pas-de-Calais), a 
cavern was broken into containing six fossil human bodies intact 
—a mah, two women, and three chiffren—as well as the remains 
` of arms and utensils in petrified wood and stone, and numerous 

fragments of mammals and fish. A second subterrantan cave 

contained eleven bodies of large dimensions, several animals, 
“and a great number of various objects, together with precious 
stones. The walls were decorated with designs of combats 
between men and animals of gigantic size. A third and still 
larger chamber appeared to be empty, but could not be entered 
in consequence of the carbonic acid it contained, which is 
being removed by ventilators. The fossil bodies have been 
brought up to the surface, and five of them will be exhibited at 
the mairie of Lens; the others@re to be sent to Lille in order to 
undergq examination by the Facultg des Sciences. Representa- 
tives of the A@adémie des Sciences of Paris and of the British 
Museum having been telegraphed for, are expected to be present. 


THE Lords of the Committee of Council on Education have 
sanctioned the addition of hygiene to the list of sciences in which 
grants are made by the Department. A syllabus has been pre- 
pared, and will shortly be issued to science schools and classes. 


From the third Annual Report of the Hampstead Natu- 
ralists’ Club we are glad tp see that the society is in a prosperous 
condition, and is gradually getting together a useful museum. 


G. P. PUTNAM’S Sons of New York have published a nicely 
got up and profusely illustrated Guide to the Yellowstone National 
Park, by Mr. H. P. Winser, which those proceeding to the States 
for their holi@ay would do well to get. 


NExT month Messrs. Williams and Norgate will publish a 
new work, entitled ‘‘ The Natural Genesis,” in two volumes, by 
Mr. Gerald Massey, containing the Natural Genesis and 
Typology of Primitive Customs ; Gesture-signs, Ideographs, 
and Primordial Onomatopceia ; Time and Numbers ; the Serpent, 
Dragon,eand other Elementaries; the Tree, Cross, and Four 
Comers ; the Great Mother, Twins, Triads, and Trinity ; the 
Mythictl Creations; the Fall in Heaven and on Earth; the 
Deluges and Ark; and Equinoctial Christology. 
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A WRITER in a re@ent number of the Worth China Herald, 
referring to fossils in China, remarks that the Chinese*have 
never advanced a theory to explain their existence. In their 
books references are made to fossil shells, crabs, fish, trees, &c., 
but no attempt is made to account for their occurrence in solid 
rock, The little that is said is mostly of the marvellous sort. 
Ammonites are petrified snakes; fossil brachiopods (lamp- 
shells) are called ‘‘stone swallows,” and are said to come to 
life and fly from their hiding placés at the approach of wind and 
rain, changing again to stones on the return of fair weather. 
Fossil fish appear and disappear at pleasure, and their appear- 
ance prognosticates a plentiful harvest and prosperous times. 
One author supposes that the figures of birds, beasts, and plants, 
which he had seen on certaifyslabs, must be the work of gods 
or devils, for no human shand could chisel anything so minute 
and delicate, . 


CRACKERS play a large part in tlee superstitious observances 
of the ordinary Chinese. It is a popular belief that the evil 
spirits everywhere inhabiting the air are dispersedeby crackling 
noises, attended by fire and Smoke. Accordingly crackers are 
used on all special occasions to frighten away the demons who 
are tormenting a sick person, or who crowd around the people 
at the beginning of the New Year? Bamboo, which when 
burning emits a crackling sound, is also used for the same 
purpose. o 


WE have received the Report of the West Kent Natural 
History, Microscopical, and Photographic Society for 1882-83. 
It appears to be more bulky than its predecessors, extending to 
68 pp. 8vo. The President (Dr. F. T. Taylor) discourses on 
Bacteria and Vivisection; Mr. J. Glaisher, F.R.S., gives a very 
instructive paper on the extraordinafy meteorological conditions 
between October 1881 and May 1882, illuswated by two dia- 
grams indicating the mean daily b&rometric and thermometric 
readings, and their departure from the mean, as observed at 
Blackheath; Mr. J. Jenner Weir, F.L.S., discusses on the types 
of variation in Lepidoptera, in which is embodied much useful 
information ; Mr. Stone alludes to certain points in the economy 
of wasps; Mr. Heisch’s notes “on ‘‘ Adulteration” are of prac- 
tical interest. In their next Report this old-established Society 
may perhaps think it advisable to give a tabular indication of 
the ‘‘ contents”; the same remark would apply equally to the 
publications of other local societies. 


UNDER the title of ‘‘ Lantern Readings ” Mr. Lant Carpenter 
has issued a pamphlet to be used (when necessary) with the first 
series of the biological lantern slides which we referred to in a 
recent number. These slides are now ready, and may be ob- 
tained from York and Son, The pamphlet and slides are intended 
to illustrate the results of the voyage of the-Challenger. There 
are descriptions of forty-two slides in all, and ‘‘ preliminary 
hints”? show how the pamphlet is to be used. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Malbrouck Monkeys (Cercopithecus cyno- 
surus & 9 ) from West Africa, presented respeetias#™By Mr. L. 
Morris and Bir. A. M. Moore; a Macaque Monkey (Aacacus 
cynomolgus ?) from India, presented by Mrs. E. J. H. Sprague; 
a Rhesus Monkey (Macacus erythreus $) from India, presented 
by Mr. C. T. Pollock; a Bonnet Monkey (Macacus radiatus @ ) 
from India, presented by Mr. F. Nelson; two Mauge’s Dasyures 
(Dasyurus maugei) from Australia, presented by Sir Louis S. 
Jackson, F.Z.S.; two Earl’s Weka Rails (Ocydromug earlit) 
from North Island, New Zealand, a Black-backed Porphyrio 
(Porphyrio melanotis) from Australia, presented by Capt. R. 
Todd; three Common Kingfishers (Alcedo ispida), British, pre- 
sented by the Hon. and Rev. F. G. Dutton; a Common Night 
Heron (Nycticorax griseus), European, presented by Mr. H. H. 
Blacklock ; a King Penguin (Aptenodytes pennanti), two Upland 
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Geese (Bernicla magellanica 8 2), tw Ruddy-headed Geese 
(Bernicla rubidiceps) from the Falkland Islands, presented by 
Mr. R. C. Packe; three Common Pheasants (Phasianus colchi- 
cus & 2 2), British, presented by Mr. H. T. Bowes; an Indian 
Python (Python molurus) from India, presented by Mr. G., E. 
Shute ; # Sykes’s Monkey (Cercopithecus albigularis), a Philan- 
tomba Antelope (Cephalophus maxwelli 9), an Elate Hornbill 
(Buceros elatus), a Jardiné’s Parrot (Paocephalus gulielmi) from 
West Africa, an Indian Civet EViverricula indica), two Wander- 
ing Tree Pies (Dendrocitta vagabunda), from India, a Red-sided 
Eclectus (Eclectus pol?chlorus) from New Guinea, five Red-bellied 
€onures (Conurus vittatus), a Giant Toad (Bufo agua) from 
Brazil, a Horned Lizard (Phrynosoma cornutum) from Texas, 
four Cornish Choughs (Fregilug graculus), British, purchased ; 
a Common Rhea (Rhea americana) from South America, received 
in exchange ; two Indian Pythons (Python molurus) from India, 
received on approval ; a Japanese Deer (Cervus sika $), born in 
the Gardens. 

. 
a 
OUR ASTRONOMICAL COLUMN 
THE PARIS GENERAL CATALOGUE OF STARS.—In the last 
Annual Report issued by Admiral Mouchez we find particulars 
of the progress of formation of this extensive and important cata- 
logue. It is intended to contain all the stars observed at Paris 
during the forty-five years 1837 to 1881 inclusive, about 40,000, 
but if is mainly the result of the revision of Lalande’s stars in the 
ffistotre Céleste ; indeed, for several years past, the meridian in- 
struments have been almost wholly occupied upon this work, and 
upwards of 27,000 observations were made during 1882, the year 
to which the Report refers, The entire number of observations 
upon which thesParis General Catalogue will be founded is about 
350,000, The positions are referred to three principal epochs ; 
1845°0 for the years 1837853, 1860-0 for the years 1854-67, and 
18750 for the years 186882, A specimen of the form in which 
it is intended to print the gatalogue is appended to the Report. 
The right ascensions and declinations are given for each prin- 
cipal epoch, with the number and mean year of the observations, 
The precessions are reckoned from the year 187 5, with the term 
depending upon the square of thetime. The magnitudes and the 
differences from the positions of the Histoire CéJeste are annexed, 
and where a star has not been @hserved by Lalande a synonym 
in some other catalogue is given, In the first column we have 
the ordinal number, and in the second the star’s number in the 
reduted catalogue of the Histoire Céleste. It is mentioned in the 
Report that M. Bossert had undertaken a new determination of 
the places of the stars in that work, making use of the reduction- 
tables of the late Doctor von Asten, which are more exact than 
the tables of Hansen and Nissen, employed for the catalogue 
published in 1847. M. Bossert has already effected the reduction 
of 2,300 stars, a voluntary labour which has occupied his leisure 
hours. It would add to the value of the columns showing the 
differences between the new Paris positions and those of Lalande, 
if the comparisons could be made with places resulting from the 
application of von Asten’s tables, though it might be necessary 
to supplement M. Bossert’s laudable efforts. In the last Green- 
wich Catalogue (£872) the precessions are given to four places of 
decimals in right ascension (time), and to three places in north 
polar distance; the Paris Catalogue gives these quantities with 
a figure less, which we are inclined to regard as a retrograde 

step. 

This General Catalogue of the Observatory of Paris is to com- 
prise two parts, which will be published simultaneously ; the 
first part forming the catalogue proper, and the second, con- 
taining details of the observations upon which the mean p sitions 
are founded. Each part will be composed of four volumes; 
ae first volume of each is intended to appear during the year 
1884. 

ENCKE’S COMET IN THE YEARS 1871-1881.—At the sitting 
of the Paris Academy of Sciences on June 11, M. Tisserand 
communicated a note by Dre Backlund, of the Observatory of 
Pulkowa, relative to-the motion of Encke’s Comet in the interval 
1871-1881. ‘To complete the theory of this comet, it has been 
necessary to introduce an empirical to the mean motion of the 


if t ' ; 
form y ( z) The quantity w’, which was found to be nearly 
constant during the period 1819-1868, appears to have under- 


gone a considerable variation about the latter epoch. Dr, 
Backlund bases his calculations upon osculating elements for 
October 27, 1874, which he considered exact enough for his 
purpose : they give— ‘ 
"H, t E É 
E = 1079 '33355 + BT (where T= =m) 
po = + 0'051731 

After having carefully reviewed the computation of pertur- 
bations by Asten, and calculated by two different methods the 
perturbations during the revolution 1878-1881, Dr. Backlund 
compared the elements with the observations made in the years 
1871, 1875, 1878, and 1881. By means of this comparison, he 
obtains corrections to the elements, and, observing that if 
there exists a tangential force, which vgries the démensions of 
the comet’s orbit, its effect is not only secular, but also perioctic, 
the periodic terms being always® very small, except in the 
expression for the mean anomaly. This he takes into account, 
and finally deduces for the corrections of the two quantities 
above— 

Ap = + 07004745 ° 
Ap’ = — 0'0059867 

Hence, he says, his investigation proves that the acceleration 
of the mean motion in the period 1871-1881 was less than half 
the value found by Encke and Asten for the period 1819-186 5. 
Aten’s value is + 0°104418. ba 


$$ SSE 
CHEMICAL NQTES . 


INTERESTING experiments on the luminosity of gases are de- 
scribed by W. Siemens in Ans, Phys. Chim, [(ii.) 18, 311}, 
and by E. Wiedemann [#, $09]. Gases free from solid 
particles do not become luminous at high temperaturgs, nor is 
the luminosity of a flame due to incandescence of the prgducts of 
combu tion; if the gases are strongly heated before bein urnt, 
the flame becomes hotter and shorter than it is whn the pre- 
liminary heating is omitted and the luminous flame is sgen to be 
distinctly separated from the non-luminous products of combus- 
tion. Siemens seems inclined to regard the chemical action 
which procgeds as the cause of luminosity: if the existence of 
an envelope of ether around the molecules is assumed, then the 
reaction of one molecule on another may be regarded as startin? 
vibrations in this envelope, which vibrations give rise to heat 
and light rays, Wiedemann especially considers the luminosity 
of gases uffder the influence of electric discharges: he thinks 
that in the process of charging the electrodes the ethereal enve- 
lspes of some of the gas molecules are distorted; when dis- 
charge occurs these envelopes are set into motion, and hence the 
luminous effects. s 


SOME time ago Ostwald dęduced the relafive affinities of 
various acids in terms of nitric acid taken as 100; by relative 
affinity is meant theproporfion in which two acig¢ di#tde them- 
selves between one base, all the reacting substances being in 
solution. Ostwald has recently investigated this subject by a 
method different from that formerly employed; he has studied 
the rates of action of various acids on acetamide, and from’ the 
results he has deduced the relative velocities of action, and hence 
the relative affinities, The following table contains the results. 
In column II. are placed figures representing the results of his 
former experiments— 


I; II, 
Hydrochloric acid Igo 98'0 
Nitric RA 98 100 
Hydrobromic ,, 98 95 
Trichloracetic  ,, 80 80 
Dichloracetic ,, 40°8 33 
Monochloracetic ,, 130 eè 7 
Formic re 5°2 e 39 
Lactic i 5°2 3°3 
Acetic 7 2°3 1'2 
Sulphuric i 65°4 66°7 
Oxalic ‘5 22°6 — 
Tartaric i 7'5 5°2 
Malic sy 4°7 2°9 
Succinic } 2'5 1'5 
Citric j 4'0 — 
Phosphoric a sis 3°6 To — 
Arsenic T : 3°5 ie — 


ee e 
M. SPRING continues his researches into the influence of 
great pressure upon chemical reactions : at a pressure of about 
e Ld 
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- 6500 atmospheres he finds that sulphur combines with mag- 
nesium, zinc, iron, cadmiam, bismuth, lead, copper, silver, tin, 
and antimony. Sulphur and phosphorus do not combine when 
compressed together (Berichw, xvi. 999). 


BENZENE is perhaps the most important body in the whole 
] range of chemistry, not on account of any intrinsic interest in 
the substance itself, but because of the immense number of its 
derivatives. The constitution of these derivatives must depend 
upon the structure of the benzene molecule ‘itself, and this pro- 


blem is therefore one of the most interesting that presents itself 


to the chemist. Any idea that can throw light upon this subject 
is worthy of attention, and the more so as long as the least doubt 
exists as to whether benzene can yield more than three di, tri, or 
tetra derivatives, or mgre than one mono or penta derivative, 
the substituting groups being the same. Again, it is possible 
that benzene may exist in @vo or more isomeric modifications 
(disregarding dipropargyl), and the difference found by V. Meyer 
(Ber. xv. 2893) between two samples of benzene, both pre- 
sumably pure, would seem to point in this direction. The mere 
fact, therefore, that one formula is good and useful is no con- 
mnation of any other formula that may be proposed. M, 
endeléeff has suggested that benzene may be regarded as a 
normal* butane, in which six hydrogen atoms are replaced by 
two triad groups, CH. If we allow that benzene is best repre- 
sentegpas containing six CH groups, and there seems as yet no 
reason for departing from this supposition, then this replace- 
ment® may take place in two ways, as shown by the following 
formulze:— ; 
CH,°-CH,—CH,—CH, 


Normal butane. 


~~ * 


CH_CH_CH—CH 
e \/ NZ 
e Cal CH 


Benzenes derived therefrom. 


These two benzene formulz may be conveniently written thus :— 

De ; 

A 
and these expressions show at a glance the difference between 
them, The second is identical with Ladenburg’s psm formula, 

_ the advantages of which do not need recounting. The first, so 
far as double and single linkings are concerned, is intermediate 
between the prism formula and Kekule’s. It lends itself in a 
particularly ready way to the expressign of more complex 
formule, as ofgnaphtialine, &c., but does not show the hexad 
nature of the benzene molecu@. Moreover, it shows possible 
two mono or penta derivatives, and five each di, tri, and tetra 
derivatives, a @ipability that is not yet needed ; and a formula 
should be a concise expression of facts, and should as far as 
possible show the limits of those facts. Thus, however valuable 
thessuzgestion of M. Mendeléeff may be as showing a possible 
method of synthesising benzene, it does not appear to be prac- 
tically useful as indicating its constitution, though the future 
chemistry of benzene may require such a formula as the one 
referred to above. 


PROF. MENDELEEFF, to avoid the superheating which takes 
place during ordinary fractional distillation with a dephlegmator 
tube, has devised a modified method for the oils from Baku 
petroleums boiling between 15° and I 50°, which consists in 
passing the vapours from the distilling flask by means of the 
dephlegmator, or delivery tube, to the bottom of a second similar 
flask, and from this to a third, and so on; the heated vapours 
from the one provifing the necessary heat for the distillation of 
tie next, &c. ® In this manner a great number of fractions at 
intervals of two degrees were obtained. By comparing boiling 
points and specific gravities of products the author concludes that 
Baku oils contain similar hydrocarbons to American petroleum, 
and in addition a hydrocarbon boiling at 55° and same specific 
gravity as hexan with the properties of an unsaturated compound. 

7 The great bulk of the Caspian petroleums appears to consist, in 
addition to derivatives of marsh gas, of C ffon hydrocarbons, 
and also @me members of the C,H, or acetylene series. 


Som} interesting results have been obtained by Spring (Ber. 
Ber.) by washing precipitated sulphide of copper for several 
weeks until all traces of salts were removed. It was then found 
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that the sulphide dissofved to a black liquid, with slight green 
fluorescence, in water. The solution might be boiled *and 
evaporated without change ; slight traces of salts caused preci- 
pitation. The author has also obtained sulpbide of tin and 
oxides of antimony and manganese in a condition perfectly 
soluble in water. Sulphide of tin on evaporation of its solution 
in vacuo forms a transparent red glass. ote 
d 




























GEOGRAPHICAL NOTES 


On June 6 Baron Nordenskjéld’s Greenland expedition arrived 
at Reykjavik in the steamer Sophia. Tht Sophia lay at Reyk- 
javik for a few days, and in the meantime Baron Nordenskjolal 
and the geologists of the party examined the coal deposits which 
occur in Bergarfiord. Dr. Aipi, a Swedish philologist, who has 
resided some time in Iceland afd acquired a thorough kngwledge 
of the language, accompanied the expedition thither, and will, 
along with two other men Sf science, remain in Iceland after the 
Sophia has left. i à 


We learn from Science that a party for the relief of the ob- 
servers under Lieut, Greely at Lady Fra®@klin Bay was to leave 
St. John’s, Newfoundland, onepne of the steam sealing-vessels. 
belonging to that port, about June 15, probably accompanied by 
a naval vessel as tender. It will be commanded by Lieut. E. 
A. Garlington, U.S.A., and composed of twelve men, of whom 
ten are stated to be old sailors andeactustomed to the use of 
boats. Twenty dogs, native drivers; and a supply of fur 
clothing, have been secured at Godhavn, Greenland. ` The party 
at Lady Franklin Bay will be refched and withdrawn if the state 
of the ice permits. If not, the relief party is to be landed*on 
Littleton Island, and while part of them are engaged in preparing 

„winter quarters, Lieut. Garlington will endeavour to open com- 
munication by sledges with Greely’s people. In the failure of 
the first attempt, another will be made in the spring of 1884. It 
is to be hoped, if Greely is not reached, that an attempt will be 
made to leave at Cape Hawkes or Cape Sabine, if’not the relief 
party as a whole, which would-be best, at leayt a boat by which 
the open water to be anticipated between those points and Little- 
ton Island next year (1884) may be passed by a retreating party, 
which might well find their own boat un eaworthy after dragging 
it over many miles of hummocky ice, if, indeed, they did not 
find themselves obliged to abandon it. Further, the schooner 
Leo is on the point of sailing for Point Barrow to withdraw the 
signal-service observing party uader Lieut. Ray, in compliance 
with the act passed by the last Congress, To utilise the oppor- 
tunity, Mr. Marr, of the U.S, Coast-Survey, will accompany the 
vessel with the design of making absolute magnetic determing- 
tions, of fixing the astronomical position of the station, and of 
making pendulum observations. 


IN a communication from the Russian Geographical Society 
we are informed that Col. Prejevalsky is abut to start on his 
fourth journey to Central Asia, accompanied by two officers and 
seventeen men. The Emperor has granted to the Society 43,000 
roubles for the purpose of Col. Prejevalsky’s journey. The 
Society is also sending out a new expedition under M. Potanin, 
who is now completing the publication of the two last volumes 
on his journey of 1879-80. He will start in July for South-East 
Mongolia and the adjacent parts of China; he will be accom- 
panied by a naturalist and M. Skassi, the companion of Severtzov 
in his exploration of the Pamir. The funds are being supplied 
partly by the Society and partly by M. Sookachef, a Siberian 
merchant. 


In the same communication we are informed taetM@® average 
temperature of January and February at the Russian Polar station 
at Sagastyr, on the mouth of the Lena, was about — 50° C. 
Thanks to the Governor-General of Eastern Siberia there has 
been organised a special postal service between Jakutsk and 
Sagastyr once a month. The observing party will most probably 
remain at the station up to the end of October, ze. until the 
river is frozen. 


Tur last number of the Zeitschrift der Gesellschaft fir 
Erdkunde zu Berlin (Bd. 18, Heft 2) contains a paper by Herr 
van Langegg, enti led ‘‘ Nara eine alte Kaiserstadt,” describing 
the town of Nara, not far from Kioto, in Japan, at one time the 
capital of the country, and still much renowned for its temples. 
The celebrated col ssal statue of Buddha there is fully described. 
The following figures give some notion of its dimensio 1s :—Its 
weight is 500,000 kilog. ; 3,000,000 kilog. of wood were con- 
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sumed in making the bronze, which consists of 250 kilog. of 
gold, 8413°5 of tin, 977 of mercury, and 493 of copper. The 
present image only dates from 1801. 


WE have received a German pamphlet by Herr Max Buch, 
on “ Finland and its Nationality Question,’’ being a reprint of 
papers which have appeared in recent issues of the Ausland, In 
the limited space of seventy-f@ur pages the author gives a short 
but correct descriplion of Finland, of the prehistoric Finns, 
according to Ahilquist’s researt wes, of the history of the country, 
and of the present state of the ‘‘national question.” He sum- 
marises the excellent rgsearches by Retzius on the race-characters 
of the Finns—as far as can be done in a few pages—and dwells 
tfpon the recent efforts of Finnish writers towards the develop- 
ment of the Finnish language and literature as a reaction against 
the former supremacy of the Syédish language and influence. 
We noftce the interesting fact that although only 7°5 per cent. of 
the Finns can now read and write, an@ 70 per cent. read, primary 
instruction has taken during the last few years a great extension. 
The number of State scheols being too limited, they are supple- 
mented by private instruction. Thus, of the 342,836 children 
from seven,to sixteen y®ars old of the Lutheran Finnish popula- 
tion, only 6983 had not receivgl primary instruction in 1877 
(1801 of them on account of disease). But only 26,900 
went to the State schools, whilst 116,201 children received pri- 
may instruction in private ambulatory schools, and 177,925 at 

ome. * e 


THE last number of the /zvestia of the Russian Geographical 
Society contains several interesting papers. M. Veselago gives a 
skgtcR of the life and work of the late Count Lütke. Prof. Fr. 
Schmidt discusses again the claim of Wrangel to the discovery 
of the land situated north of the Cape Yakan. He tries to 
prove, against Nordenskjöld, that «Wrangel was right in 
denying the existence of a land which Andréeff said he saw from 
the fifth island of the Medvyejiy Archipelago; but he did not 
deny the existence of a Jgnd situated north of Cape Yakan. 
Prof. Schmidt admits, however, that even with regard to this 
land, Wrangel wrote ‘‘in different parts of his report with a 
varying degree of certainty %s to the probability of its existence.” 
M. Karzin, an official of the Verkhoyansk district, having been 
struck with the terrible fate of De Long, publishes a most valu- 
able list of all settlements and places where human beings can 
be met with at different seasons on the coast of North-Ea+tern 
Siberia. M. Andréeff publisheg a brief account of his hydro- 
graphical researches in the White Sea and on the Murman coast 
during the last three years. The flora of the coast becomes very 
poor north of Archangel. At the Svyatoy Noss lighthouse 
it consists only of lichens, mosres, and creeping brushes of 
Betula nana. It improves, however, west of Kildin and 
especially west of the Ribachiy peninsula, offering excellent 
forests and meadows at the new colony at Pechenga. The 
yearly average temperature, which is but — 0°°6 Celsius at 
Archangel, and —2°4 at the Svyatoy Noss lighthouse, reaches 
—r°'rat Kola, and +1°°4 at Vardö. This increase of tempe- 
rature is due, as is known, to the warm current which flows 
along the coast. Thus, at Svyatoy Noss, during the hottest 
days, the temperature of water does not exceed 6°'9; and during 
the autumn it reaches but 1°°9. To the west of 30° 6’ it sud- 
denly becomes doable that. In the spring the warm stream- 
lets reach 4°°3, whilst the cold ones, flowing close by, reach 
but 1°'9; and during the summer the warm streamlets reach 12°° 5; 
whilst the cold ones, close by, reach 6°9 to7°"5. It appears thus 
that one isolated measurement of temperature of water is of little 
value, times current being not so compact along the Murman 
coast as elsewhere. Under 33° 6' E. long. it leaves the coast 
and flows towards the north-north-east. ‘lhe positions taken by 
the warm current at the Murman coast vary with the seasons, *and, 
depend upon the prevailing winds. From April to August it 
touches the coast, but later on it is driven north by the southern 
winds; in October it already flows off Vardé. ` Its position 
varies also for different years, depending upon the prevailing 
winds. The richness of the fishing depends entirely upon the 
position taken by the warm cuprent. In 1881, the Norwegians, 
owing to the current flowing in their waters, had the richest 
prey, whilst in 1882, the richest prey for a twenty years’ series 
was given by the warm current to the Russian fishers. The 
same number of the /zvestia contains the first sheets of M. 
Polakoffs reports on his researches in Sakhalin, and M. 
Mezhoff’s bibliographical index of the Russian geographical 
literature for the year 1880, 

@ 


M. THOUAR, the French traveller, has written a letter from 
Chili, in which he says that several members of the exploring 
party under Dr. Jules Crevaux, who was massacred with most of 
his followers in the early part of last year by Indians while 
making explorations along the Bolivian part of the Pilcomayo, 
are believed to be still alive, but prisoners in the hands of the 
Indians. 


THE CAUSE OF EVIDENT MAGNETISM IN 
IRON, STEEL, AND OTHER MAGNETIC 
METALS} 





Neutrality 


e 
THE apparatus needed for researches upon evident external 
polarity requires no very greatekill or thought, but simply 
an apparatus to measure correctly the force of the evident repul- 
sion or attraction ; in the case of neutrality, however, the exter- 
nal polarity disappears, and we consequently require special 


apparatus, together with the utmost care and reflection in its e 


use, 


induction balance, the re-ults of which I have already published, 
I felt convinced that in investigating the cause of magnetism 
and neutrality I should have in it the aid of the most ,ogerful 
instrument of research ever brought to bear upon the molecular 
construction of iron, as indeed of all metals, It neglects all 
forces which do not produce a change in the moleculgr struc- 
ture, and enables us to penetrate at offce to the interior of a 
magnet or piece of iron, observing only its peculiar structure and 
the change which takes place duging magnetisation or apparent 
neutrality. > 

The induction balance is affected by three distinct ərrange- 
ments of molecular structure in iron and steel, by mgays of 
which we have apparent external neutrality. 2 

Fig. 1 shows several polar directions of the molecules as indi- 
cated by the arrows. Poson assumed, as a necessity of his 
theory, that a molecu'e is spherical, but Dr. Joule’s experimental 
proof of the elongation of iron by 1/720, 000th of its length when 
magnetised, proves at least that its form is not spherical; and 
2$ I am unable at present to demonstrate my own views as to its 
exact form, I have simply indicated its polar direction by arrows 
—the dotted oval lines merely indicating its limits of free elastic 
rotation. 

In Fig. 1,°at A, we have neutrality by the mutual attraction of 
each pair of molecules, being the shortest path in which they 
could satisfy their mutual attractions. At B we have the case of 
superposed magnetism of equal external value, rendering the 
wire or rod apparently neutral, although a lower series of m He- 
cules are rotated in the oppositegdirection to thf upper series, 
giving to the rod opposite and equal polarities. Atc we have 
the molecules arranged in a@ircular chain around_éhe xis of a 
wire or rod through which an electric current has ‘Passed. At D 
we have the evident polarity induced by the earth’s directive in- 
fluence when a soft iron rod is held in the magnetic meridian. 
At E we have a longitudinal neutrality produced in the same fol 
when placed magnetic west, the polarity in the latter case being 
transversal, 

In all these cases we have a perfectly symmetrical arrange- 
ment, and I have not yet found a single case in well-aunealed 
soft iron in which I could detect a heterogeneous arrangement, 
as supposed by Am, ère, De la Rive, Weber, Wiedermann, and 
Maxwell. ; 

We can only study reutrality with perfectly soft Swedish 
iron. Hard iron and steel retain previous magnetisations, 
and an apparent external neutrality would in most cases be the 
superposition of one magnetism upon another ¿0f equal external 
ferce in the opposite direction, as shown in B, Fig. r. Per- 
fectly soft iron we can easily free, by vibrati8ns, from the 
slightest trace of previous magnetism, and study the neutrality 
produced under varying conditions. 

If we take a flat bar of soft iron, of 30 or more centimetres in 
length, and hold it vertically (giving while thus held a few tor- 
sions, vibrations, or, better still, a few slight blows with a 
wooden mallet, in order to allow its molecules to rotate with 
perfect freedom), we find its lower end to be of strong north 
polarity, and its upper end south. On reversing th@rod ard 
repeating the vibrations, we find that its lower end has pre- 
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cisely a similar north polarity. Thus the iron is homogeneous, 
and its polarity symmetrical. If we now magnetise this rod 
to produce a strong south pole at its lower portion, we can 
gradually reverse this polarity, by the influence of earth’s mag- 
netism, by slightly tapping the upper extremity with a small 
wooden mallet. If we observe this rod by means of a direction 
needle at all parts, and successively during its gradual passage 
from one polarity to the other, there will be no sudden break 
into a haphazard arrangement, but a gradual and perfectly sym- 
metrical rotation from one direction to that of the opposite 
polarity. 

I£ this rod is placed east and west, having first, say, a north 
polarity to the right, we can gradually discharge or rotate the 
molecules fo zero, afd as gradually reverse the polarity by 
simply inclining the rod so as to be slightly influenced by earth’s 
magnetism ; and at no portion of this passage from one polarity 
to neutrality, and to that of the opposite name, will there be 
found a break of continuity of rotation or haphazard arrange- 
ment. Ifwerotate this rod slowly, horizontally or vertically, 
è taking observations at each few degrees of rotation of. an entire 


ww? srevolution, ave find still the same gradual symmetrical change of 


polarity, and that its symmetry is as complete at neutrality as in 
evident polarity. 

In all these cases there is no complete neutrality, the longi- 
tudiM@l polarity simply becoming transversal when the rod is 
eastand west. F, G, H, I, J, Fig. 1, show this gradual change, 
H being neutral longitudinally, but polarised transversely. If, 
in placé of the rod, wedake a small square soft iron plate and 
allow its molecules freedom under the sole influence of the 
earth’s magnetism, then we invariably find the polarity in the 
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neutrality conĝtsts of a closed ghain, or circle, as by torsion we 
can partially deflect them on either side ; thus, from a perfect 
external neutral wire, producing® eitherepolarity, by simple 
mechanical angular displacement of the molecules, as by right- 
or left-handed torsion. ; 

If we magnetise a wire placed east and west, it will retain this 
potarity until freed by vibrations, as already remarked. If we 
pass an electric current through this magnetised wire, we can 
notice the gradual rotation of the molecules, and the formation 
of the circular neutrality. If we commence with a weak current, 
gradually increasing its strength, we can rotate them as slowly 
as may be desired. There is no sudden break or haphazard 
moment of neutrality: the movements to perfect zero are 
accomplished with perfect symmetry throughout. 

We can produce a more perfect and shorter circle of attrac- 
tions by the superposition of magnetism, as at B, Fig. I. If we 
magnetise a piece of steel or iron in a given direction with a 
strong magnetic digecting power, the magnetism penetrates to a 
certain depth, If we slightly diminish the magnetising power, 
and magnetise the rod in a contrary direction, we may reduce it 
to zero by the superposition of an exterior magnetism upon one 
of a contrary name existing at a greater depth ; and if we con- 
tinue this operation, gradually diminishing the force at each 
reversal, we can easily superpose ten or more distinct symmetri- 
cal arrangements, and as their mutual attractions are satisfied in 
a shorter circle than that produced by electricity, it is extremely 
difficult to destroy this formation when once produced, 

The infduction balance affords also some reasons-for believing 
that the molecules not only form a closed circle of attractions, 
as at B? but that they can mutually react upon each other, so as 
to close a circle of attractions as a double molecule, as shown at 
A. The experimental evidence, however, is nop sufficient to 





direction of the magnetic dip, no matter in what position it be 
held, and a sphere of soft iron could only be polarised in a 
similar direction. Thus we can never obtain complete external 
neutrality whilst the molecules have freedom and do not form an 
internal closed circle of mutual attractions ; and whatever theory 
we may adopt as to the cause of polarity in the molecule, such 
as Coulomb’s, Poisson’s, Ampére’s, or Weber’s, there can exist 
no haphazard arrangement in perfectly soft iron, as long as‘it is 
free from all external causes except the influence of the earth ; 
consequently these theories ares wrong in one of their most 
essential parts. 

We can, however, produce a closed circte of mutual attraction 
in iron and steel, producing complete neutrality as long as the 
structure is not destroyed by some stronger external directing 
influence. @ 

Oersted discovered that an®external magnetic needle places 
itself perpendicular to an electric current ; and we should expect 
that, if the molecules of aff iron wire possessed inherent polarity 
and could rotate, a similar effect would take place in the interior 
of the wire to that observed by Oersted. Wiedermann first 
remarked this effect, and it has been known as circular mag- 
netism. This circle, however, consists really in ea@h molecule 
having placed itself perpendicular to the current, simply obeying 
Oersted’s law, and thus forming a complete circle in which the 
mutual attractions of the molecules forming that circle are 
satisfied, as shown at c, Fig. I. This wire becomes completely 
neutral, any previous symmetrical® arrangement of polarity 
rotating to form its complete circle of attractions ; and we can 
thus form in hard iron and steelea neutrality extremely difficult 
to break up or destroy. We have evident proof that this 
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dwell on this point, as the neutrality obtained by superposition 
is somewhat similar in its external effects. 

We can produce a perfectly symmetrical closed circle of 
attractions of the nature of the neutrality of c, Fig. 1, by form- 
ing a steel wire into a closed circle, 10 centimetres in diameter, 
if this wire is well joined at its extremities by twisting and 
soldering. We can then magnetise this ring by slowly revolving 
it at the extremity of one pole of a strong permanent magnet ; 
and, to avoid consequent poles at the part last touching the 
magnet, we should have a graduating wedge of wood, so that 
whilst revolving, it may be gradually removed*o greater distance. 
This wire will then contain no consequent points or external 
magnetism: it will be found perfectly neutral in all parts of its 
closed circle. Its neutrality is similar to c, Fig. 1; for if we 
cut this wire at any point we find extremely strong magnetic 
polarity, being magnetised by this method to™s lon, and 
having retainedl (which it will indefinitely) its circle of attractions 
complete. 

I have already shown that soft iron, when its molecules are 
allowed perfect freedom by vibration, invariably takes the 
polarity of the external directing influence, such as that of the 
earth, and it does so even with greater freedom under the influ- 
ence of heat, Manufacturers of electromagnets for telegraphic 
instruments are very careful to choose the softest iron and 
thoroughly anneal it; but very few recognise the importance as 
regards the position of the iron whilst aunealing it under the 
earth’s directing influence. The fact, however, has long since 
been observed. 

Dr. Hooke (1684) remarked that steel or iron was magnetised 
when heated to redness and placed in the magnetic meridian, I 
have slightly varied this experiment by heating to redness three 
similar steel bars, two of which had been previously magnetised 
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to saturation, and placed separately with contrary polarity as 
regards each other, the third being neutral. Upon cooling, 
these three bars were found to have identical and similar 
polarity. Thus the molecules of this most rigid material, cast 
steel, had become free at red heat, and rotated under the earth’s 
magnetic influence, giving exactly the same force on each ; con- 
sequently the previous magnetisation of two of these bars had 
neither augmented nor w@akened the inherent polarity of their 
molecules. Soft iron gavé@ nder these conditions by far the 
greatest force, its inherent p8larity being greater than that of 
steel, 
, have made numerous other experiments bearing upon the 
question of neutrality, but they all confirm those I have cited, 
which I consider : fford ample evidence of the symmetrical 
arrangement of neutrality. š 

Superposed Magnetism, —Knowing that by torsion we can 
rotate or diminish magnetism, I was anxious to obtain by its 
means a complete rotation from north polarity to neutrality, and 
from neutrality to south molarity, or to completely reverse mag- 
netic polarity by a slight right or left torsion. 

I have succeeded i®doing this and in obtaining strong reversal 
ot polarities by superposing ong polarity given whilst the rod is 
undera right elastic torsion, with another of the opposite polarity 
given under a left elastic torsion, the neutral point then being 
reached when the rod is free from torsion, The rod should be 
very strongly magnetisede under its first or right-band torsion, so 
that its interior molecules are rotated, or, in other words, mag- 
netised to saturation ; the second magnetisation in the contrary 
sense and torsion should be ftebler, so as only to magnetise the 
surface, or not more than one-half its depth : these can be easily 
adjusted to each other so as to form a complete polar balance of 
force, producing, when the rod is free from torsion, the neu- 
trality as shown at B, Fig. 1. 

The apparatis needed is simply a good compound horseshoe 
permanent magnet, 15 centimetres long, having six or more 
plates, giving it a total thickness of at least 3 centimetres. We 
need a sufficiegtly pow€rful magnet, as I find that I obtaina 
more equal distribution qf magnetism upon a rod or strip of iron 
by drawing it lengthwise over a single pole ina direction from 





that pole, as shown in Fig. 2; we can then obtain saturation by 
repeated drawings, keeping the same molecular symmetry in each 
experiment. 

In order to apply a slight elastic torsion when magnetising 
rods or wires, I have found it convenient to attach two brass 
clamp keys to the extremities of the rods, or simply turn the 
ends at right angles, as shown in the following diagram, by which 
means we can apply an elastic twist or torsion whilst drawing 
the rod over the pole of the permanent magnet. We can thus 
superpose several and opposite symmetrical structures, producing 
a polar north or south as desired, greatly in excess of that p -ssible 
under a single or even double magnetisation, and by carefully 
adjusti™he proportion of opposing magnetisms so that both 
polarities have the same external force, the rod®will be at perfect 
external neutrality when free from torsion. 

If we now hold one end of this rod at a few centimetres 
distance from a magnetic directive needle, we find it perfectly 
neutral when free of torsion, but the slightest torsion right or 
left at once produces violent repulsion or attraction, according to 
the direction of the torsion given to the r: d, the iron rod or strips 
of hoop-iron which I use for this experiment being able, when 
at the distance of 5 centjmetres from the needle, to turn it 
instantly go” on either side of its zero. 

The external neutrality that we can now jroduce at will is 
absolute, as it crosses the line of two contrary polarities, being 
similar to the zero of my electric sonometer, whose zero is 
obtained by the crossing of two opposing electric forces. 

This rod of iron retains its peculiar powers of reversal in 
a remarkable degree, a condition quite different to that of 
ordinary magnetisation, for the same rod, when magnetised to 


satura‘ion under a single ordinary magnetism, loses its evident 
magnetism by a few elastic torsions, as I have already shown ; 
but when it is magnetised under the double torsion with its super- 
posed magnetism, it is but sligĤtly reduced by variations or 
numerous torsions, and I have found it impossible to render this 
rod again free from its double polar effects, except by strongly 
remagnetising it to saturation with a single polarity. The super- 
posed magnetism then becomes a single directive force, and we 
can then by a few vibrations or torsions reduce the rod to its 
ordinary condition. 

The effects of superposed magnetism and its double polarity I 
have produced in a variety of ways, such as by the electro- 
magnetic influence of coils, or in very soft iron simply by the 
directive influence of the earth’s magnetism, revdsing the rod 
and torsions when held in the magnetic meridian, these rods 
when placed magnetic west showirfg distinctly the double polar 
effects. 

It is remarkable, also, that we are enabled to superpose and 
obtain the maximum effects on thin strips of iron from a quarter 
to half a millimetre in thickness, whilst in thicker rods we havg 
far less effect, being masked by the comparatively neutral p{ate 
of the interior, the exterior molecules then reacting apor thgše 
of the interior, allowing them to complete in the intehor their 
circle of attractions. 

I was anxious to obtain wires which would preserve th struc- 
ture against the destructive influence of torsion and vibrations, 
so that I could constantly employ the same wires witlfut the 
comparatively long and tedious progess of preparation. Soft 
iron soon loses the structure or becomes enfeebled under the con- 
stant to and fro torsions requisite where we desire a con-tant 
change of polarity, as described later in the magnetic bells. 
Hard steel preserves its structure, but its molecular rigidity is so 
great that we obtain but mere traces of any change @f polarity 
by torsion, I have found, however, that fine ca-t @wilh steel, 
untempered, of the kind employed by watchmagerseis most 
suitable: these are generg|ly sold in straight lengths of 30 centi- 
metres, Wires 1 millimetre in diameter should beeused,“and 
when it is desired to increase the force, several ®f these wires, 
say nfne or ten, should be formed into a single rod or Lunch. 


» The wire as sold is too rigid to give its maximum of molecular 


rotation effect, We must therefore give it two entire turns gr 
twists to the right, and strongly magnetise it on the north pole 
of the magnet whilst under torsion, We must again repeat this 
operation én the contrary direction, after restoring the wire to its 
previous position, giving now two entire turns to the left and 
magnetising it on the south pole. On restoring the wire to its 
original place it will be extremely flexible, and we may now 
superpose several centrary polarities under contrary torsions, as 
already described. M 

The power of these wires,wf properly prepared, is most re- 
markable, being able to reverse their polarity under torsion, as 
if they were completely saturated ; and they pyserm@ this power 
indefinitely if not touched by a magnet. It would be extremely 
difficult to explain the action of the rotative effects obtained in these 
wires under any other theory than that which I have advanced ; 
and the absolute external neutrality that we obtain in them when 
the polarities are changing, we know from their structure to be 
perfectly symmetrical. 

T was anxious to show, upon the reading of this paper, some 
mechanical movement produced by molecular rotation, conse- 
quently I have arranged two bells that are struck alternately by a 
polarised armature put iu motion by the double polarised rod I 
have already described, but whose position, at 3 centimetres 
distant from the axis of the armature, remains invariably the 
same, The magnetic armature consists of a horizontal light steel 
bar suspended by its central axle ; the bells are thin wine glasses, 
giving a clear musical tone loud enough, by the force with which 
they are struck, to be clearly heard at some a ae The arma- 
ture does not strike these alternately by a pendulous movement, 
as we may easily strike only one continuously, the friction and 
inertia of the armature causing its movements to be perfectly 
dead-beat when not driven by some external force, and it is kept 
in its zero position by a strong directive magnet placed beneath 
its axle, 

The mechanical power obtained is extremely evident, and is 
sufficient to put the sluggish armature in rapid motion, striking 
the hells six tives per second, and with a power sufficient to 
produce tones loud enough to be clearly heard in all parts of the 
hall of the Society. As this is the first direct transformation of 
molecular motion into mechanica} movement, I am happy to 
show it om this occasion. ° 
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There is nothing remarkable in the bells themselves, as they 
evidently could be rung if thearmature was surrounded by a coil, 
and worked by an electric current from a few cells, The marvel, 
however, is in the small steel superposed magnetic wire producing 
by slight elastic torsions from a single wire, 1 millimetre in dia- 
meter, sufficient force from mere molecular rotation to entirely 
replace the coil and electric current. 

Elastic Nature of the Ether surrounding the Magnetic Mole- 
cules. —During these researches I have remarked a peculiar 
property of magnetism, viz., that not only can the molecules be 
rotated through any degree of arc to its maximum, or satura- 
tion, but that, whilst it requires a comparatively strong force to 
overcome its rigidity or resistance to rotation, it has a smal] field 
of its own thr8ugh whicheit can move with excessive freedom, 
trembling, vibrating, or rotating through 2 small degree with 
infinitely less force than woud be required to rotate it per- 
manently on either side. This property is so marked and 
general that we can observe it without any special iron or 
apparatus. 

e Let us take a flat rod of ordinary hoop-iron, 30 or more centi- 
metges in length. If, whilst holding this vertically, we give 
fretdom to its molecules by torsions, vibrations, or, better 
still, by a few blows with a wooden mallet upon its upper ex- 
tremity, we find, as is well known, that its lower portion is 
stronglygnorth, and its upper south. If we reverse this rod, we 
now find it ueutral at both extremities. We might here suppose 
that the*earth’s direcling force had rotated tlie molecules to zero 
or transversely, which in reglity it has done, but only to the limit 
of their comparatively free motion ; for if we reverse the rod to 
its original position, its previous strong polarity reappears at both 
extremities, thus the central pointeof its free motion is inclined 
to the rod, giving by its free motion great symmetrical inclina- 
tion and Polarity in one direction, but when reversed the 
inclinatéor®is reduced to zero, k 

In Fige3 Dæhows the bar of iron when strongly polarised by 
earth’s magnetic influence, under vibrations, with a sufficient 
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force to have rotatgd its elastic centre of action. c shows the 
same bar with its molecules at zero@or transversal, the directing 
force of earth being insufficient withoug the aid of mechanical 
vibration to Mlow@hem to change. The dotted lines of D sup- 
pose the molecule to be in the centre of its free motion, whilst 
at c the molecules have rotated to zero, as they are prevented 
from fyrther rotation by being at the extreme end of its free 
motion 

If, now, we hold the rod vertically, as at c, giving neutrality, 
and give a few slight blows with a wooden mallet to its upper 
extreinity, we can give just the amount of freedom required for 
it to produce evident polarity, and we then have equal polarity 
no matter which end of the bar is below, the centre of its free 
rotation here being perfect, and the rod perfectly neutral longi- 
tudinslly when held east and west, If, on the other hand, we 
have given too much freedom by repeated blows of the inallet, 
its centre of free motion becomes inclined with the molecules, 
and we arrive at its first condition, except that it is now neutral 
at D and polarised at CP From this it will be seen that we can 
adjust this centre @f action, by vibrations or blows, to any point 
within the external directing influence, 

We can perceive this effect of free rotation in a limited space 
in all classes of iron and steel, being far greater in soft Swedish 
iron than in hard iron or steel. A similar phenomenon takes 
place if we magi.etise a rod held vertically in the direction of 
earth’s magnetism, It then gives greater polarity than if mag- 
netised east or west, and if magnetised in a contrary sense to 
earth’s magnegism, it is very feebly magnetised, or, if the rod is 
perfectly soft, it becomes neutral after strong magnetisation. 
This property of comparative freedom, and the rotation of its 
centre of action, can be demoustrated in a variety of ways. One 
remarkable example of it consssts in the telephone. All those 


s 
who are thoroughly acquainted with electro-magnetism and know 
that it requires measurable time to charge an electro-magnet to 
saturation (about one-fifteenth of a second for those employed in 
telegraphy), were surprised that the telephone could follow the 
slightest change of timbre, requiring almost innumerable changes 
of force per second, I believe the free rotation I have spoken 
of through a limited range explains "ts remarkable sensitiveness 
and rapidity of action, and, according te this view, it would also 
explain why loud sounding telephome$ can never repeat all the 
delicacy of timbre that is easily donè with those only requiring a 
force comprised in the critical limits of its free rotation. This 
property, I have found, has a distinct critical value for each class j 
of iron, and I propose soon to publish researches upon the 
molecular construction of steel and iron, in which I have made 
ae this very property as a gfide to the quality of the iron 
itself, 

The elastic rotation (in a ligited space) of a molecule differs 
entirely from that known as mechanical elasticity. In perfectly 
soft iron we have feeble mechanical elastécity, whilst in tempered 
steel we have that elasticity at its maximum. The contrary takes 
place as regards molecular elasticity. 1 tempered teel the 
molecules are extremely rigid, andgin soft iron its molecular êlas- 
ticity is at its maximum. Its free motion differs entirely from 
that given it by torsion or stress. We may assume that a mole- 
cule is surrounded by continuous ether, more of the nature of 2 
jelly than of that of a gas: in such a maglitm a molecule might 
freely vibrate through small arcs, but a rotation extending 
beyond its critical limit would involve a much greater expendi- 
ture af force. £ š 

The discovery of this comparatively free rotation of molecules,” 
by means of which, as I have shown, we can (without in any 
degree disturbing the external mechanical elasticity of the mass) 
change the axes of their free motion in any direction desired, has 
led me into a series of researches which have only gndirectly any 
relation with the theory of magnetism. Iwas extremely desirous, 
however, of finding an experimental evidence which in itself 
should demonstrate all | ortions of the thtory, and the following 
experiment, I believe, answers this purpgse. 

Let us take a square soft iron rod, 5 millimetres in diameter by 
30 or more centimetres in length, and force the molecules, by 
aid cf blows from a wooden mallet, as previously described, to 
have their centres of free motion in one direction, the rod-will (as 
already shown) have polarity at both ends, when held vertically ; 
but if reversed, both ends become completely neutral. 

If now we turn the rod to its first position, in which it 
shows strong polarity, and magnetise it whilst held vertically, 
by drawing the north pole of a sufficiently powerful permanent 
magnet from its upper to its lower extremity, we find that this 
red, instead of having south polarity at its lower portion, as we 
Should expect from the direction of the magnetisation, is com- 
pletely neutral at both extremities, but if we reverse the rod, its 
fullest free powers of magnetisation now appear in the position 
where it was previously neutral. Thus, by magnetisation, we 
have completely rotated its free path of action, and find that we 
can rotate this path as desired in any direction by the application 
of a sufficient directing power, 

If we take a rod as described, with its polarities evident when 
held vertically, and its neutrality also evident when its ends are 
reversed in the same magnetic field, we find that*its polarity is 
equal at both ends, and that it is in every way symmetrical with 
a perfect magnet. If we gradually reverse the ends and take 
observations of its condition through each degree of arc passed 
over, we find an equal symmetrical diminution of evident al 
polarity until we arrive at neutrality, when it has To“external 
trace of inherent*®polarity, but its inherent polarity at once 
becomes evident by a simple return to its former position. Thus 
the rod*has passed through all the changes from polarity to 
neutrality, and from neutrality to polarity, and these changes 
have taken place with complete symmetry. 

The limits of this paper do not allow me to speak of the 
numerous theoretical evidences as shown by the we of my in- 
duction balance, I believe, however, that I have cited already 
experimental evidences to show that what has been attributed to 
coercive force is really due to molecular freedom or rigidity ; 
that in inherent molecular polarity we have a fact admitted by 
Coulomb, Poisson, Ampére, De la Rive, Weber, Du Moncel, 
Wiedermann, and Maxwell ; and that we have also experimental 
evidence of molecular rotation and of the symmetrical character 
of polarity and neutrality. 

The experiments which I have brought forward in this paper, 
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jn addition to those mentioned in my paper read before the 
Royal Society, will, I hope, justify me in having advanced a 
theory of magnetism which I believe in every portion allows at 
least experimental evidences of its probable truth. 





THE REDE LECTURE 


THE following akstr&ct report of Prof. Huxley’s Rede 
Lecture given on [Tuesday week in the Cambridge 
Senate House, to a crofvded audience, has been revised, 
to the extent of removing any errors of importance, 
by the author. We understand that a full report of the 
lecture will shortly be published in a separate form. 


Professor Huxley said he had undertaken to treat in the 
course of such time as custom” and the patience of his audience 
might permit, on a very great subject, no less a subject than the 
origin of all those forms of animgl life which at present existed. 
It had behoved him to restrict what he might lay before them to 
those considerations evhich were absolutely essential for his 
purpose, and he should endeavour to lay before them facts of 
such ag order as ®ppeared to him to be of most importance ia 
reference to his argument. Although he might fail to put those 
facts before them as clearly as they presented themselves to his 
own mind, the reasonings which might be based upon them were 
of so simple an order thit he should consider his task performed 
if he gave them a toleyably clear conception of what those facts 
were, for he did not think it was the business of a man of science 
to use the arts of rhetoric_or endeavour to procure persuasion. 
His sole business was to place the facts before those whom he 
wished to teach, and to leave it to their reason to form such 
judgment upon those facts as they might think fit. In the 
present case he should point ont to them what judgments such 
facts had forced upon his mind, but he must leave it entirely to 
their responsibility to say what judgment they might constrain 
them to give in their case. They might assume this position at 
starting, that, whatevee in such a matter was true for one animal, 
was true for the infin&e series of the whole animal world ; and 
as he was extremely gnxious to avoid everything speculative, 
everything that could not be directly led back to the matters of 
fact upon which it was based, he proposed to select one animal 
particularly, and to put before them facts and arguments by the 
help of which they might form some probable conclu-ion as to 
the origin of that object. He took it for granted that, if the 
evidence inclined towards particular conclusion in the case of 
that animal, they might assume that it would incline in the same 
direction with regard to all. He had no doubt that a great many 
of his audience were familiar at any rate with the shell of the 
animal about which he was going to speak, namely, that of the 
pearly nautilus, from which, or parts of which, very beau- 
tiful ornaments were fabricated. At the present time the 
nautilus inhabited the warmer parts of the Indian and Pacific 
Oceans, living at considerable depths and preying upon the hard 
shelled crustaceans and mollusks that crept along the bottom, 
and which it found in its way. For that end it was provided 
with a very curious beak, shaped like that of a parrot, but with 
each portion covered with a hard calcareous deposit, and which 
enabled it to be an efficient instrument for crushing its prey. If 
he were to touch upon the morphological problem which here 
presented itsélf, he could occupy far more time than they had at 
their disposal with the consideration of a multitude of interesting 
peculiarities which the nautilus presented, for it was one of those 
forms which at present stood almost isolated and alone in the 
animal world, separated by a wide gulf from its nearest allies, 
those anirffals which they knew as squids and cuttle-fishes. It 
held the middle place between sea-snails afd the group of the 
cuttle-fishes. It would be, however, entirely out of place at 
present, and a purposeless waste of time if he were to touch upon 
any peculiarities except those which would be needed during his 
further argument, The only points to which he would direct 
their attention for that purpose were the facts which related to 
the structure of the shell. There was a diagram beside him 
showing a part of the nautilus shell in section, but he thought it 
possible that he could make the matter clearer by roughly sketch- 
ing on the board the main points as he went on.—Prof. Huxley 
here described, with the aid of diagrams, preserved speci- 
mens, and models, the complicated structure of the shells 
of the pearly nautilus, or Nautilus pompilius, The animal 
itself was contained in the spacious chamber in the outer part of 
the shell, which was divided from the rest of the shell by a par- 
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tition. The rest of the shell resembled a long cone closely coiled 
up, and divided by partitions at regular intervals into other 
chambers, which succeeded one another, and in the full grown 
animal were full of air, From,the hinder part of the animal's 
body a long tube, the siphuncle, was carried backward. through 
the whole of the shell, and as it completely filled up the openings 
in the partitions through which it passed there was no com- 
munication between one chamber and another. The firs point 
to be considered was as to what was the origin of the particular 
nautilus in the bottle before him. Happily there was no dispute 
upon that point. The female nautilus contained eggs exactly as 
the hen did. These eggs were small masses of protoplasmic 
matter, each containing a nucleus in its centre, which was all 
that was essential. They knew that that pearly nautilus with all 
its complicated organism, and fitted with the cémplicate1 shell 
he had described, did, in some yay or other, proceed from that 
relatively structureless body which they called the egg or thc ovum. 
As fate would haveit, up to the present they had known nothing 
from direct observation of the process by which that particular 
animal was produced from this microscopic particle. But they 
had so large a knowledge of the process in other animals « f every 


description that there was no doubt whatever asto the natyre Of jos 


the process, which he would try to describe to the as briefly 
as possible, by reference to the process which took place in the 
case of the domestic hen. Neither by the highest powers of the 
microscope, nor by other means of investigation whic™ they had 
at present, could they trace anything in the slightest degree 
resembling either the chick, which under certain circumstances 
proceeded from that egg, or the wéssues of the click. There 
was, however, one spot on the yolk of the egg, a little careful 
observation of which would show a clear space, which might be 
a fifth of an inch in diamet@. It was very well known by the 
name of the cicatricula, or little scar. He would suppose that 
twenty-one eggs were placed together under the hèn. If they 
took one egg day by day and examined it they woul? kffow what 
took place as if they had watched continuously for% hat hap- 
pened in any one eggehappened also in the others. ‘That was 
a process—the wonder of which he must confegs never staled in 
his,mind—by which the chick was gradually f:shioned out of 
that trapsparent rudiment. They saw it make its appearance in 
the first place on the surface of the yolk, and to the nased eye 
it looked like a white streak. That white streak gradwally 
assumed the appearance of a sort of elongated body, and that 
body shaped itself so that it could be seen that it was going to 
be an @nimal of some kind, it having a large head, and the 
rudiments of eyes and vertebra. On the fifth day they could 
clearly see what they were going to have. Gradually, step by 
step, and moment by moment, new differences made their appear- 
ance from the ofiginal foundation, and until many days before 
hatching there was an unmistakable bird, «in! at the twenty- 
first day there emerged fror®the shell an animal endowed with 
all a bird’s capagities ang structures. That progess a the process 
of development. If they inquired into the natwre ofThe cicztricula, 
they would find that that was merely a double layer o: minute 
nucleated cells. They would find that that resulted fiom the 
splitting up of a protoplasmic mass that had been thery before. 
They could trace the process back into the body of the hen 
until they came down to a simple nucleated cell, so that it was 
a matter capable of demonstration that in that nucleated cell 
which formed a part of the egg organ of the hen—-in that 
particle of, for morphological purposes, structurele.. jelly, 
were the same characteristics which were possessed by the 
very lowest forms of animal Hfe which were knovn, They 
knew that in that particle resided a potentiality, capable of 
developing itself through the stages he had ruughly indicated, 
until it became not only a machine of the highest order 
from a physiological point of view, but a very remarkable 
work of art. That particle of proto}asmic matter did that 
in virtue of the po vers inherent in its material nature, That 
was the point he wished to put before them as clearly . nd defi- 
nitely as he could, because it would be fundamental i1 a! further 
discussion. For it was to the process he had briefly deseriyed that 
the great discoverers of the last two centuries applied the name of 
“evolution.” Singularly enough the persons who fir-t used that 
name did not use it in that sense in which it was universally used 
now, becau e they were under a mistake as to the exact nature 
of the process. But the whole conception of ev qution was now 
based upon ascertained facts, showing the process of develop- 
ment of the most complicated animal out of a relatively struc- 
tureless particle, which had no higher organisation than that of the 
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lowest animal they knew, a process which progressed step by 
step by means of the gradual addition of small differences, until 
the animal attained its perfect form. That was what was meant 
by the process of evolution. Ag this point he thought it might 


© be desirable that he should deal with what he might speak of as 


the a priori objections to the doctrines of evolution. He had 
had opportunities of making extensive acquaintance with those 
objections during the past twenty years or so. He divided them 
into three categories : (1) That evolution was impossible; (2) 
that it was immoral; and (3) that it was opposed to the argu- 
ment of design. Now that was a very heavy indictment, but he 
thought they must plead ‘‘not guilty ” upon all three counts. It 
required no great amount of reasoning to convince one that that 
which happengd could not be impossible; that that which 
happened thousands and Millions of times every hour and every 
minute in this world as it noy was, under certain conditions, 
could not be held without further evidence to be impossible 
under somewhat different conditions. Secondly, with re- 
gard to the question of morality. He had never under- 
stood that argument, and had always been disposed to 
reply that the morality which opposed itself to truth committed 
Withgregard to the argument of design he would not 
discuss that point himself, but would beg them to listen for a 
moment to words that would carry far more weight than any of 
his own could carry on that topic :—‘ The philosopher beholds 
with ast@Mishment the production of things around him. Uncon- 
scious particles of matter take their stations and severally range 
themselves in an order so as to become collectively plants 
or animals,°.¢, organised Bodies with parts bearing strict and 
evident relation to one another and to the utility of the whole ; 
and it should seem that these particles could not move in any 
other way than they do, for they t®stify not the smallest sign of 
choice, or liberty, or discretion. There may be particular intelli- 
gent beings guiding their motions in each case, or they may be 
the resufts $f trains of mechanical dispositions fixed beforehand 
by intellifenc&or appointment and kept in action by a power at 
the centre.” They might imagine, and) not unreasonably, that 
those were thegvords of some ultra-evolutionist of the present 
day who desired to set himself right with the argument from 
design ; but they were not so. They were more than eighty 
years old, and they were contained in the 23rd chapter of a book 
whech was very much talked about, but, he was afraid, very little 
read, namely, the ‘‘ Natural Theology” of Archdeacon Paley. 
When he was a boy that book was a vey great favourite of 
his, partly for its own merits, and partly becaus@ it was 
one of the few books he was allowed to read on Sundays. 
He found it much more entertaining than most of the books in- 
cluded in that category. But from what had been since said of 
the Atheistic tendencies of the doctrine of ev@lution he began to 
think that he stoed before them a miserable example of the 
manner in which a man’s mind might be poisoned by early in- 
struction, and that his incapacity to ungerstand, the force of the 
arguments agdinste@volution arose from the circumstance that in 
his early childhood he was indoctrinated with the reasonings of 
a great divine of the Church,—Professor Huxley now proceeded 
to corgider the next point, the coming into existence of the 
nautilus species in contradistinction from the origin of a 
particular nautilus as an individual. He showed that, accord- 
ing to all the evidence that could be gathered, there was 
every reason to believe the forms of animal life five thousand 
yeirs ago were practically the same as they were now. If 
there were no other means of knowing anything about the 
history of animal life, undoubtedly this experience,. resting 
upon a duration of five thousand years, would have fur- 
nished an apparently sufficient basis for a generalisation, 
tending to the conclusion that the forms of animal life had 
not changed during that period. Not only had that generalisation 
been made, but it had“been concluded that the forms of animal 
life were unchangeable, a totally different proposition, the valid- 
ity of which rested, among other things, on the proportion 
between our actual experience, supposing it to extend over that 
time,and our possible experience of theduration of life on the globe. 
It would, he thought, be absolutely impossible for any of them, 
however good their vision, to say from actual observation of the 
hour hand of a watch for four seconds that it had moved during that 
interval, and in point of fact the space over which it would move 
was so minutg as to be indiscernible, even through a magnifying 
glass. Yet they knew very well that it had moved, and if they 
watched it for four or five minutes, the evidence of its movement 
would be perfectly obvious, even to the naked eye. They would 


ea species as Nautilus pompilius itself, 
had endured for more than a portion of the duration of the whole 


e 
observe, therefore, that a Period of observation which extended 
over the nine-hundredth part of an hour, would give them no 
conception from which it would be possible to draw a 
conclusion as to what had happened during the total period. 
Now geologists told them that the whole depth and extent of the 
fossiliferous rocks, which composed a considerable portion of the 
earth’s crust, represented a period of time at least one thousand 
times as great as the historical perio#® That was a point upon 
which there could be no room for fhesitation. Hence it 
followed that when they acquainted themselves with the suc- 
cession of animal forms which were émbedded at different depths 
in the earth’s crust, they did exactly what the pbserver of a watch 
did when he kept his eyes fixed on it, not for four seconds but 
for an hour, in which latter case the movement was not only 
conspicuous, but such as commonly served to indicate the lapse of 
time, If that analogy held good, the slow procession of events 
which might be absolutely indiscernible in the course of 55000 
years, would become obvious gnd plain when the period of ob- 
servation was extended toa thousand times that period. And 
that was exactly what happened, for if they went back in the 
series of stratified rocks they found the genus nautilus, which in 
the present day was represented by one or®two species, repre- 
sented in the long period of is history by many other 
species. As far back as the Upper Silurian formation the 
genus nautilus was represented by an abundant number of 
shells fabricated by animals having all the essential peculiarities 
which he had described. In the geological specimens before 
him, and which were taken fram the rich collection in the 
Woodwardian Museum, there were forms of nautili which no 
one doubted were to all intents and“purposes the same in their 
general structure as the pearly nautilus of the present day, ® 
although they were at least 5,000,000 years old. Now came 
the main question: were those nautili whose history extended 
back through such a prodigious range of time identical in character 
with the modern species? So far as he knew there was nothing 
in the nature of things to show why a succession of generations 
which remained unchanged through 5,00% years should not re- 
main so for 50,000 or 50,000,000 years. Thg facts, how- 
ever, showed that there had been rathgr more than I00 dis- 
tinct species of nautilus, each having as good a title to be called 
No one of these species 


genus, and many species had existed contemporaneously, those 
species, however, except perhaps two, were now extinct, so that 
now they were brought face to face avith the heart of the ques- 
tion: by what hypothesis could they account for those pheno- 
mena? They were driven into hypothesis of some kind or other, 
because it was impossible to have any evidence of contemporary 
witnesses of facts which went so far back into the past. So far 
as he knew there were only two possible alternative hypotheses 
by which they could pretend to account for those facts. One of 
these hypotheses was what he ventured to call the hypothesis of 
construction, That hypothe-is was that every one of thosespecies 
was put together. It was making a needless difficulty to suppose 
that each species came out of nothing, because they knew that 
the body of the nautilus was made up of materials which were 
familiar to them in an inorganic state on the earth’s surface’; so 
that by the hypothesis of construction some agency had put 
together those materials a hundred times or so during the period 
that had elapsed from the formation of the Silurian rocks to the 
present day, as an artist constructed his work, or asa mechanician 
put together the parts of his machine. That was one hypothesis. 
For his part, he had not a word to say @ priori against the pos- 
sibility of that hypothesis. It was certainly conceivable and 
therefore, according to Hume’s maxim, it w® Possible. 
But they must briffg it, like all other hypotheses, to the test of 
facts and inquire how far it stood that test. He thought the 
hypothe*is of construction presented two large and almost in- 
superable difficulties. The one was that it was absolutely opposed 
to everything that they had received traditionally concerning the 
origin of animal forms, and the second was that it was no less 
opposed to every doctrine which might reasonably be held upon 
grounds of sane science. It stood to rea-on and common sense 
that they could have recourse only to those causes for the 
assumption of which there was some ground of analogy. The 
business of science would be extremely easy if for every event 
one were permitted to invent special causes having no analogy in 
nature, The difficulty of science was in tracing every event to 
those causes which were in present operation. That difficulty 
was being so constantly overcome that it had become a canon of 
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unpaid), and Messrs. Langley and Lea, and University recog- 
nition of their work was asked for. Eęementary Biology and 
Physiology of the Senses were also mentioned as needing a 
special lecturer. 

With regard to Botany, teaching in Vegetable Morphology 
and in Physiology is urgently required, with lecture rooms and 
laboratories. 

It is further asked that University teachers be eventually ap- 
pointed in Agriculture, Anthropology, Geography, Metallurgy, 
and Mining. j 

In Geology it is pointed out,that since Prof. Bonney left Cam- 

bridge, no College has givefi gny assistance towards geological 
teaching, and that Dr. Roberts and the other demonstrators have 
received no Universify or College payments for the continued 
work they have done in lecturing and demonstrating. 
* The average number of students at present in the various 
departments of Biology and Geolpgy is—Botany, 80 ; Geology, 
40; Zoology, 75; Physiology,s120; Human Anatomy, 100 
each tetm, 


Donald MacAlister, M.D., M.B.,*Fellow and Medical Lec- 
turer of St. John’s College, Cambridge, was on Thursday, 
June 14, elected a member of the Council of the College. 

The following awagds have been made at St. John’s College 
for proficieacy in Natural Science :—Foundation Scholarships to 
Andrews, Kerr, Phillips (R.W.); Exhibitions to Goodman 
{already Scholar), Cooke, (E. H.), Fenton, Jones (H. R.), 
Watts; a Proper Sizarship to Gepp. Goodman obtains a 
Wright’s Prize with oul ar apie of emoluments to 100/,, and a 
Hughes’ Prize, as one of the two most distinguished third-year 
students in the College. The Open Exhibition was awarded to 
Rogers. a 


MÉ. J. V. Jones, Principal of Firth College, Sheffield, has | 


been elected by the Council to be the first Principal of the 
University College for South Wales and Monmouthshire. 
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Royal Society, May #4.—‘‘The Effects of Temperature 
on the Electromotive Force and Resistance of Batteries, 11.” By 
William Henry Preece, F.R.S. 

In the discussion on the previous paper read on February 22, 
1883, it was suggested that observations should be made ou the 
influence of temperature to the case of secondary batteries. One 

-of Mt. Tribe’s cells was used. 

The negative element of this cell consisted of pure peroxide of 
lead in the form of a plate 4 inches square carried in a grooved 
frame, from one end of which projected the necessary conductor, 
This element was placed between two plates of finely divided 
lead likewise 4 inches square. These were joined together, 
and formed the positive element of the cell. Each half of the 
positive plate was about a quarter of an inch distant from the 
negative, and all three plates were incased in a thin specially 
prepared fabric. The elements were coutained in a leaden 
case, and the liquid was sulphuric acid of the strengths given 
in the various experiments. This cel] was placed inside the 
cylindrical copper vessel used in the previous experiments, and 
precisely the same method of observation was adopted. The 
influence of heat oy secondary cells was the same in kind as in 
the Daniell cell, butit differs very much indegree. The electro- 
motive force practically remains constant for all degrees of tem- 
perature, but the internal resistance diminishes as the tempera- 
ture increases at a very steady rate, Increasing again as the 
temperature is lowered. The effect of varying the percentage of 
acid in solution is not very marked, though as miæht have been 
anticipated from Kohlransch’s observations, the 30 per cent. 
proportion gives the lowest resistance. The mean avertige 
reduction in resistance between 0° and 100° C., is 59°6 per cent. 


Chemical Society, June 7.—Dr. Perkin, president, in the 
chair.— The following papers were read :—-Laboratory notes by 
J. H. Gladstone and A. Tribe: (1) On the ‘action of light and 
heat on cane and invert sugars; cane sugar solution, when 
heated, forms a small quantity əf a substance which is not alco- 
hol, but which gives the iodoform reaction. (2) On hydroxyla- 
mine ; the copper zinc couple reduces this substance, ammonia 
being formed. (3) On the recovery of iodine from organic 
iodide residues ; the residues are poured on to an excess of the 


couple, and the iodide of zinc formed, extracted with hot water; 
iodine is obtained in the free state by the action of hydrochloric 
acid and bleaching powder on the iodide. (4) A residua! pheno- 
menon ‘of the electrolysis of oil of vitriol; the formation of 
Berthelot’s persulphuric acid was noted. (5) On an alleged test 
for alcohol ; Davy suggests that alčohol can be detected by the 
blue colour produced with a warm solution of molybdic 
anhydrid in oi] of vitriol. The authors find that other reducing 
substances and sugar give the same reaction. (6) Keactiun of 
the couple on nitric oxide ; ammonia is formed, but no prvtoxide. 
(7) On the reducing action of spongy lead.—Note on a basic 
ammonio-copper sulphate, by S. U. Pickering.—Notes on Loew 
and Bokorny’s researches on the probable aldehydic nature of 
albumin, by A. B. Griffiths.x—Note on the action of sulphuric 
acid, sp. gr. 1°84, upon potassium iodide, by H. Jackson. The 
author has investigated this reaction quaatitatively ;‘he finds that 
two reactions occur, one with an excess of sulphuric acid when 
iodine and sulphur dioxide are forfhed ; the second when just 
sufficient sulphuric acid is used to satisfy the potassium 1 idule ; 
iodine and sulphuretted hydrogen are then liberated. —The action 
of nitrous anhydride on glycerin, by O. Masson. The author 
obtained the trinitrite of glyceryl; it is an amber-cotoured liquid ® 
boiling at 150°, burns with a white flame, but does not ex lote 
under the hammer. It is decomposed by water, and cann.t be 
preserved. In sealed tubes it generates sufficient gas to shatter 
the glass. 


Linnean Society, June 7.—Sir John Lubbock, Barn, 
president, in the chair.—Mr. R. J. Clarke and Mr, brank 
Matthews were elected Fellows of the Socity.—Mr, W. T. 
Thiselton Dyer exbibited a series of Copals : sume from Inha:a- 
bane, near Mozambique, the product of Cofatfera Gorskiana uf 
various sorts, with a melting point from 310° to 360° Fahr. ; 
others from Lagos (obtained by® Capt. Moloney), used by iLe 
natives for burning, and powdered by the women as @ body 
perfume. These last are supposed to be from a species of 
Danielia, the native name being ‘‘ Ogea.” —Mr. Hieng eee 
attention to specimens of Quercus flex, var. Fordu, from 
Barnstaple, Devon, showing remarkable alteration in the leaves 
after pruning. There was exhibited for Mr, Stansfield R. Rake 
a burdock leaf with numerous excrescences, supposed to be the 
result of insect irritation.—Mr. G. Murray exhibited specimens 
o$ dace killed by the fungus disease (Szprolegnia ferax), the 
result of inoculation, and said to be the first recorded experi-® 
mental proof of the communicability of the disease to those fi~h. 
—Dr. Cobbold showed shrimps sent by Dr. Burge of Shanghai, 
They contaifed immature flukes, which it was thought might 
prove to be the larval state of one or other of the three speci+s 
of human fluke known to infest man in eastern countries. Te 
proposed to call the parasite Cercaria Burgez.—A paper was 
read by Mr. H. N. Railey, on new and rare monocotyledonous 
plants from Madagascar, amonz which may be meftione ı species 
of Drimia hitherto only know from Africa, several curisus 
orchids, one remarkable fay possessing only oneeor gmo very 
large, handsome green, white, and purple flowers. Of Cyperacece 
one form well known as an Indian plant, another of the genus 
Fintelmannia, supposed to be confined to Brazil; he also de- 
scribes a new genus, Aecrizius, allied in some respects *to 
Crypiangium.—A communication was read from Mr. George 
Lewis, on Japan Brenthidse and notes of their habits. These 
beetles form part of the collection made by the author in hi. 
visit to Japan during the summers of 1880-81, He ob-erves 
that there is no geographical barrier sufficient to exciude 
tropical forms from Japan, but their envirunment, when they 
reach it, prevents them from establishing themselves, to any 
great extent at least, in the northern parts. In the southern 
islands of the Japanese Archipelago the warmer climate enables 
a fair number of beetles of a truly tropical type to exist. The 
fact that each genus is only represented by one species neverthe- 
less points to some physical check in their spread and numbers. 
A new genus, Af/zeonzus, is characterised, and seV®ral species of 
this and other geaera described and illustrated —Mr, T. JT, 
Corry read a paper on the fertilisation of the Asclepiads, chiefly 
bearing out views noticed on a former occasion.—A short record 
of observations on the White Ants (Termites) of Rangoon, by 
Dr. Robert Romanis, was read by the Secretary. He details 
what he saw in what may be termed the swarming of a nest. 
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Royal Society, June 4.—Mr. Thomas Gray, vice-president, 
in the chair.—Mr. Buchan read a second paper on the oscilla- 


è maximum is reached, and the pressure begins to fall. 
say this diminution in pressure is accelerated by the cooling of the 


_ tions begins again. 
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tions of the barometer, the conclusions of which were based 
largely on the Challenger observations. It appeared that the 
greatest diurnal oscillation occurred in regions over the sea 
where the air was very moist, being least indeed in those oceanic 
regions north and south of the equator where the average height 
of the barometer was greatest ; whereas over land the contrary 
was the case, the greatest oscillations occurring where the air 
was driest. The explanation given was that over the ocean, 
whose surface changes -very slightly in temperature through- 
out a whole day, the main effect results from the direct heating 
of the air and its contained moisture; while over the land the 
effect due to surface changes preponderates, being less, of course, 
the better the air acts as a screen to the’ solar rays, that is, the 
moister it iss Mr. Buchan then proceeded to account for the 
double maximum in the diurnal oscillations of the barometer. 
Beginning &t six o’cleck in the morning, an hour at which in 
general the barometer shows its daily mean, we find that the first 
effect of the sun is to heat the air, which tends to expand and 
rise. This tendency is of course somewhat resisted, so that the 
pressure is in the first instance increased; but by and by this 
resistance is overcome, the air flows freely upwards, the morning 
After noon 


air, for the same reason that the first effect of heating is to 
increase the pressure. Hence the barometer falls to its after- 
noon minimum. But as this is going on the region to the 
west@ in its turn being heated, and an eastward movement of 
air overhead takes place towards the first locality, arresting the 
diminution of presstire, and then bringing it to a second maxi- 
mum. “This action, however, ceases as midnight comes on, the 
cooling of the air being then left to have its own effect, and the 
pressure falling to its second minimum till the approach of the 
sun on the east makes itself fet, and the same cycle of opera- 
The modifications introduced by special 
conditi8ns, such as the distribution of land and water, were also 
disctss@d, and explanations given of the retardation in certain 
place#of #he maxima and minima in time, and of the very slight, 
almost imperceptible, second miningim which in such cases fre- 
quently"is found.—In presenting the last report of the Boulder 
Committee, Mr. Milne Home, the convener, intimated that the 
Committee purposed giving a general report in a form #n which 
it could be readily compared with the British Association reports. 


e—Mr. W. E. Hoyle read a paper on a new Entozoon from the 


mesentery of Proteles cristatus (Spairman). It is closely allied 
to Fentastomum Diesingit described by Van Beneden, belonging 
indeed to the same genus, but distinguished by its sizg, the number 
ofits segments, and a slight difference in shape. The most curious 
point in its anatomy is that when the animal is encysted in the 
mesentery of its host the cirrus-sac is empty, and there is a 
stoppage in the vas deferens. The name proposed for the para- 
site is P. Protets. 


Mathematical Society, une 8.—Mr. J. S. Mackay, 
F.R. S. My president, in the chair. —Mr. Thomas Muir, F.R.S.E., 
communicate@some mathematical notes of interest to teachers 
and a new proof of Prof. Tait’s problem of arrangement.—Mr. 
A, Y. Fraser read a paper on the fundamental notions of the 
differential calculus; and Dr. C. G. Knott, F.R.S.E., discussed 
the singularities of plane curves. 
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Fhysiological Society, May 11.—Prof, Brieger reported on 
the further results of his study of the violent poisons formed by 
decomposition of animal bodies. In continuation of the com- 
munication he made a short time ago to the Society he described 
the process by which he had obtained from decomposing masses 
of flesh a substance which crystallised in acicular forms, and 
which he obtained by repeated crystallisation in such a degree of 
purity that he was able to analyse it. It afforded the empirical 
composition C;H,fN,H,Cl., and consequently was a hydrochloric 
salt of a new®%ase, which did not in its constitution resemble any 
known combination. ‘This diamin-base had no longer the toxic 
properties of the extracts of the decomposition products. It 
was extremely easily decomposed, and could only be prepared 
from decomposing meat, and could neither be obtained in the 
later stages of putrescence nor from decomposing fibrin or other 
albuminous substances. Neither could it be demonstrated to be 
a constituent of meat. A second substance was obtained from 
the mot#er-liquor that remained after the crystallisation of the 
diamin-salt. This body, after purification by recrystallisation, 
showed the composition of C,H,,NCl. This base proved to be 


a very virulent poison ; I mg. in solution injected subcutaneously 
into a rabbit very soog produced the set of symptome charac- 
teristic of fish-poison, że. salivation, quickened respiration, and 
diarrhoea, followed in a short time by death in convulsions, 
Even after the isolation of these exceedingly poisonous bases the 
mother-liquor contained other bases which have as yet not been 
more closely studied, and which belong to the group denomin- 
ated by Prof. Brieger, ‘‘ peptotoxine.” They are more or less 
poisonons in their action upon the living organism, are decom- 
posed with extraordinary facility, and are not only formed in 
the first stages of decomposition of nfasses of flesh, but are also 
contained in neurin in peptongs®—Dr. George Hoppe-Seyler, 
who was present as a visitor, reported the results of the experi- 
ments that he made, starting on the basis of the chemical rela- 
tion of nitrophenylpropiolic acid to indigo, which was studied by 
Herr Baeyer, in order to determine the physiological action ®f 
this acid, hoping thus to pet ia a step in the comprehension 
of the formation of indol and, oxindol in the living organism. 
He found that oxind-l appeared in the urine of rabbits into 
whose stomachs he had ingrodaced solutions of nitrophenolpro- 
piolate of soda, the animal in the meantime evincing no morbid 
symptom, When the solution wag subcutaneously injected, 
blood appeared in the urine along with the oxindol, and when 
the treatment was continued for some me the constitution of 
the rabbits was injuriously affected so that they finally died, 
without, however, manifesting any characteristic symptoms, 
Dogs tehaved quite otherwise when even a third part of that 
which the rabbits bore without inconvenience was introduced 
into their stomachs, increasing quangitees of albumen and sugar 
appeared in their urine, and the animals succumbed to emacia- 
tion and loss of power. This very remarkable difference in the 
action of nitrophenylpropiolic acld on dogs and rabbits was not 
conditioned by the different diet, because when rabbit? were 
driven to take to albuminous diet, by inanition or milk diet, until 
the reaction of the urine was acid, or when, on the other hand, 
the urine in dogs was made alkaline by giving them acetate of 
soda, the differences of the action remained unaltered, and 
their study promises a key to the comprehension of the origin of 





albuminuria and glycosuria. ° 
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THE LINKS OF THE ANIMAL 
WORLD 


Les Enchainements du Mpnde Animal dans les Temps 
Géologiques. Fossiles PAimaires. Par Albert Gaudry, 
Professeur de Paléontologie au Muséum d’Histoire 

e Naturelle, (Paris: F. Savy, 1883.) 


M GAUDRY, a distingujshed paleontologist, con- 
"e tributed five years ago a very interesting volume 
on the important and much debated question of the 
mammalia of the Tertiary epoch (see NATURE, vol. xviii. 
P. 537) The volume Which he now publishes relates to 
the same guve@stio yprata, but takes into consideration 
only the f&ssils that are to be found in primary strata. 
The author’s proposed task is the same in both cases; he 
undertakes to find the links and connections that may 
exist between the apimals which have successively or 
simultaneously inhabited the lands and seas of past 
epochs. A 

A great deal has been written on the transformism-theory 
of Lamarck and Darwin, and it must be expected that 
much more will be written. One of the principal objec- 
tions made to it is that if man is really the descendant of 
the ape, and tke ape that of other mammaiia, if, generally, 
there exist links between all animals, living and extinct, 
so that all apimals frace their origin to a common 
ancestor, how is it that «o link really exists between man 
and ape, or between fish and frog, or between vertebrate 
and invertebrate? Embryological considerations, it is 
said, show a real connection between very different 
animals: a frog for instance is a fish for some time during 
its youth, and amphioxus lonks very much like an 
ascidian. 

But, notwithstanding numerous arguments to support 
Lamarck’s theory, no transformist can show any species 
gradually losing its peculiar characters to acquire new 
ones belonging to another species, and thus transforming 
itself. However similar the dog may be to the wolf, no 
one has found any dead nor living animal or skeleton 
which might as well be ascribed to wolf as to dog, and 
therefore be considered as being the link between the 
two. One may say exactly as much concerning the ex- 
tinct species; «here is no gradual and imperceptible 
passage from one to another. Moreover, the first animals 
that lived on this earth are not, by any means, those that 
one may consider as inferior and degraded. 

M. Gaudry fn the first pages of his work states very 
clearly that he prefers the theory according To which links 
do exist between the extinct animals of different gr@ups, 
but he does not show that facts support it yet very 
strongly. 

The opinion one may entertain as to this question 
being entirely dependent upon facts and the manner of 
undefstanding them, let ug now turn over the leaves of 
M. Gaudry’s book and see whether we can find in it some 
firm support to Lamarck’s and Darwin’s theories. 

According to J. Barrande’s numerations the number of 
the species contained in the Silurian strata, comprising 
the Cambrian, is the following :— 

Vo. XXVIIL—NG, 713 
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Species. 

Sponges arid Protozoa ‘153 
Corals - _ 718 
Echinodermata 538 
Worms 185 
Trilobites te 1579 
Other Crustaceans ... 348 
Bryozoans oy iiss wae 478 
Brachiopods hs ii ibe 1567 
Lamellibranchs = 1086 
Heteropods and Pteropods 390 
Gasteropods... ihe i ®1316 
Cephalopods ia : 1622 
Fishes oa ~~ Aa sees siy 40 
Of uncertain relations vaa aii abe 4 

10,074 


e 
Thus, in the first of the primary strata nearly all the in- 


vertebrates are to be found—excepting insects—and the 
first vertebrate animals appear, 

Generally speaking, and leaving Lozeox canadeng and 
Arth@ospherina out of the’ question, worms are, the 
oldest fossils to be found in the Silurian strata. Jt is so 
in England (Caerfay), in Scandfnavia, in France, in 
Bohemia (Przibram), in America (St. John). In Russia, 
Crustaceans (Obolus) are the*first fossils found. It must 
be therefore acknowledged that life has not begun on 
earth with the lowest forms. M. Gaudry, it must alsp be 
said, does not believe that such has been the ease. M. 
Gaudry’s principal aim ès to show that, for instapce, all 
Polyzoa somewhat resemble each other, amd that the 
species are so very similar that the links between them are 
evident ; Dut he does not pretend to show the relations 
between Worms and Crustaceans for instance, and try to® 
find links between them. 

M. Gaudry shows easily enough that, according to 
Nicholsons, Verril’s, and Moseley’s views, the arrange- 
ment and classification of Polyp corals, Zoantharia, 
Tubipora, Tabulata, and Rugosa is a very difficult thing 
Inasmuch as by some points of their anatomy the 
species under consideration™should come in one group, 
and by others come in another group. The same thing 

A ® 
may be said of Echinoderms. 

Between Starfishes and Crinoids there are many links ; 
others exist between Sea-urchins and Starfish, and Helo- 
thurians. As concerns Brachiopods, M. Gaudry remarks 
that the oldest species of animal on earth is the Lingula, 
so abundantly found in the Lingula Flags of the English 
Silurian. It exists to this day, being the best example of 
“fine old age” yet recorded. Links between the various 
genera of Brachiopods are not yet very firmly established. 
Mr. Davidson is opposed to the idea, but Mr. N. Glass’s 
(of Manchester) researches give on the contrary some 
support to it, by showing how muchethe arms of the 
Brachiopods vary and differ in different amimals of the 
same species. Mr. Davidson says that it is often very 
difficult to ascertain exactly the species of the individuals. 
Though not having seen, generally speaking, a great 
number of individuals of the same species, I may say 
however that of about twenty Airypa reticularis often 
seen and handled by myself in one of the Parisian geo- 
logical collections, not two were strictly alike. Phave no 
doubt that the same is true of all, or at least most, 
species. 
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Of Mollusks and Crustaceans, M. Gaudry says what 
he has‘ already said of Brachiopods and other animals. 
As Dr. Woodward remarks, although Trilobites are 
always easily distinguishable from other Crustaceans 
(extinct, of course), one wonders at the astonishing 
variety afforded by this group of animals. 

Let us pass over the Mollusks to see what M. Gaudry 
says of fishes and other Vertebrates. 

Fishes begin in the Upper Silurian strata; they are 
abundant enough in the Ludlow beds (Pteraspis), and in 
the Downgon grit (bone-bed—Pteraspis, Thelodus, Plec- 
trodus, and Ctenacanthus). The fishes of the first ages 
of our globe were very* singular animals ; for instance, 
Didymaspis grindrodi wore on the back a scutum very 
much like that of a queer little Crustacean—at present 


e very abundant in some places around Paris—named Aftts 


productus,, Pterichthys wore a yet stranger scutum which 
has heen ascribed to insects, to Crustaceans, and to 
turtles before one could understand its meaning; it was 
incaged in a bony helmet, and its fore-fins were also 
incased in a similar envelope, somewhat like the limbs 
of a cyayfish or a lobster. Those primary fishes were 
Sométimes devoid of a vertebral column, and nothing 
similar to these animals can be found among the living 
species. It must be theref8re conceded that some links 
are missing, or that they have not existed. 

As to Reptiles, they begin after fishes, in the Carbonife- 
rous #sc@sPermian strata, at the same time that Batrachia 
appear, The first of these, Prawriton petrolet, has been 
dtscoveredeby M. Gaudry in the Permian strata of Autun, 
in France. Pleuronoura pellatii, Lranchiosaurus, Apa- 
Zeon, and many others resemble somewhat the Protriton, 


*and M. Gaudry remarks that these little animals are 


generally abundant in the same strata where Labyrintho- 
donts and similar animals are to be found. elt may be 
that some of them are young Labyrinthodonts. Among 
Reptilia M. Gaudry seems inclined to consider Archego- 
saurus and Actinodon as the primitive type. They had 
no-real vertebral column, the brain was imperfectly deve- 
loped, and the limbs were Mther imperfect. It is easy to 
perceiv@p by, careful study of Sher Reptilia, that they 
differ from these only very slightly in some cases. 

M., Gaudry comes to the following general con- 
clifsions :— 

There are certainly links between the Silurian, De- 
vonian, Carboniferous, and Permian species, and links 
exist between these and the actually living species of the 
same groups. Primary Foraminifera, for instance, are 
very similar to the actual species of our seas and oceans. 
This is true also of Brachiopods, Polyps, Mollusks, and 
Trilobites, but less so of Echinodermata. Brachiopods 
perhaps lustrate this general theory best, since they are, 
of all. animal gwoups, the only one that has lasted from 
the beginniwe of animal life (Lower Silurian) to the 
present day. 

As Omalius d’Halloy says, “It is scarcely credible 
that the Almighty Being whom I consider as the -Author 
of Nature has, at different times, killed all living animals, 
to give himself the pleasure of creating new animals, 
which, yery similar to the preceding ones, present suc- 
cessive differences, and display a marked tendency to 
blend with the actually living forms.” 

‘ HENRY DE VARIGNY 
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COLIN CLOUT’S CALENDAR oo 


Colin Clout’s Calendar, The Record of a Summer, April- 
October, By Grant Allen. (London: Chatto and 
Windus, 1883.) 

()* all the writers in this country who seek to render 

the facts and the theories of modern science attrac- 
tive to the general public, Mr Grant Allen is in our opinion 
among the most successful. We know that he does not 


‘profess to be in any serious manner an original investi- 


gator of these facts, and we are far from being alwafs 
ready to accept his theories; but in most of his writings 
we meet with a characteristic ingenuity of thought, and 
perhaps a still more characteristic grace of style, which 
together render his essays the most entertaining in the 
kind of literature to which they belong. 2 

It has recently been said in these golumns, with express 
reference to Mr. Allen, that this kind of lite®ture does 
more harm than good to the cause of science and to the 
advancement of the theory of evolution. But here, we 
think, the most that can be faigly, said is that his zeal 
may sometimes be in danger of outrunning his discretion, 
so inducing him to trespass upon the domain of scientific 
questions which a more technical biologist would feel 
to be precarious ground. We should remember, how- 
ever, that the function of a popular writer is to make 
his material attractive to the general reader, and if 
he succeeds in doing this for science, we think that he 
deserves to be encouraged by scigntific men, even if they 
find that in running somewhat to8 fast oyer the grounds 
of theory he occasionally trips over matters of fact. Now, 
as we have said, Mr. Allen, considered as a literary man, 
is certainly a man of unusual ability, and he devotes his 
ability to diffusing an interest in biology among readers 
of periodical literature, who certainly could not be reached 
by any less attractive means. Moreover, he is a man of 
originality, both as regards thinking and observing, and 
if he were to devote less time to spreading out the sweets 
of science for popular consumption, there can be little 
doubt that he might do good work in collecting them. 

But, be this as it may, we think that there should be 
no difference of opinion touching the service which Mr. 
Allen has rendered in his own province, even if we do 
not all go so far as to say with Mr. Wallace that he 
“certainly stands at the head of living writers as a 
popular exponent of the evolution theory.” The book 
which we have now to notice is restrictedsto this province, 
and in its main features resembles those previous 
volumes which from time to time have been favourably 
reviewed in these pages. It consists of thirty-nine short 
papers republished from the SZ. /amess Gazette, the 
greater number of which are devoted to botanical sub- 
jecte. As the title of the collection suggests, these papers 
embody a number of observations and reflections on the 
natural history of plants and animals commonly met with 
in English country life; and as the essays are written in 
the least technical and most graphic language, they might 
be read with profit by all whogake any intelligent interest 
in these things. i , 

We may now give a few quotations, which will serve to 
show the general nature of the book :— 
` “But what is most interesting of all about the butter- 
wort is the fact that it is peculiarly adapted for attracting ` 
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insects ffom two distinct points of vieey—for food, and as 
fertisers. While it lays itself out to catch and eat 
miscellaneous small flies with its gummy leaves, it also 
lays itself out to allure bees with its comparatively large 
and handsome mask-shaped flowers. . .. Why should 
these totally distinct plants [butterwort and sundew], 
living in precisely similar circumstances, have acquired 
this curious and uncanny habit of catching and devouring 
live flies? Clearly, ther’ myst be some good reason for 
the practice: the more so a$ all other insect-eating plants 
—Venus’s fly-traps, side-saddle flowers, pitcher-plants, 
bladderworts,* and so forth—are invariably denizens of 
damp watery places, rooting as a rule in moist moss or 
decaying loose vegetation. Now, in such situations it is 
difficult or impossible for them*to obtain those materials 
from the soil which are usiflly supplied by constant 
relays of animal manure; and under such circumstances, 


where the roots have no access to decaying animal. 


matter, those plants would flourish best which most 
utilised every scrap of such matter that happened to fall 
upon their gpen leav®s.”’ 


“The bird which came noffhward at the close of the 
glacial period, to inhabit the now thawed plains of 
northern Europe, much as the American partridge might 
take possession of Greeeland if all its glaciers were to 
clear away in a more genial era, was doubtless a more 
or less southern and temperate type of grouse-kind. 
Coming into Britain; it would soon be entirely isolated 
frorf all its allies elsewhere; for it is of course a poor 
flyer for distance, and it inhabits only the northerly or 
westerly parts of our island which lie furthest from the 
Continent, separated from Holland and Scandinavia by 
a wide sea. Fere it could not fail to be subjected to 
special conditions, differing greatly from those of the 
European mainland, parely in the equable insular climate, 
partly in the natfire of the vegetation, and partly in the 
absence of many mammalian foes or competitors. These 
conditions would be likely first to affect the colouring and 
marking of the feathers, the spots on the bill, the naked 
scarlet patch about the eye, and so forth: for we know 
that even freer-flying birds in the south, which cross often 
with Continental varieties, tend slightly to vary in such 
ornamental points ; and avery isolated group like the red 
grouse would be far more likely to vary in similar direc- 
tions. Meanwhile, the main branch of the family, sepa- 
rated on the great continents from this slightly divergent 
group, would probably acquire the habit of changing its 
plumage in winter among the snows of the north, by stress 
of natural selection, just as the Arctic fox and so many 
other northern animals have done ; for in a uniform white 
surface any variation of colour is far more certain to be 
spotted and cut off than ina many-coloured and diversified 
environment. Thus it would seem probable that the 
Scotch grouse has slowly become accommodated to the 
heather, among which it is so hard to discover; while 
the willow-grouse has grown to resemble the snow in 
winter, and the barer grounds of its northern feeding- 
places in the short Scandinavian and Icelandic summer. 

“If this be so, we must regard both birds as slightly 
divergent descertdants of a common ancestor, from which, 
however, our grouse has varied less than its Continental 
congener. Of course, it is just possible that the commgn 
ancestor had already acquired the habit of changing its 
coat in winter before the divergence took place; and if 
so, then itis the Scotch grouse which has altered most: 
but this is less probable, because the usefulness of the 
change would certainly be felt even in a Scotch winter, 
and the white suit is not, therefore, likely ever to have 
been lost when once acquired. Though the winter is not 
severe enough in Scotland to make such a change of coat 
inevitable where-it does not already exist, it is yet quite 
severe enough to preserve the habit in animals which 
have once acquired it, as we see in the case of the varying 
hare, a creature which in colder ages spread over the 
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whole of northern Europe, and which still holds its own 
among the chillier portions of the Scotch Highlands. 
Hence we may reasonably infer that if our grouse had 
ever possessed a winter coatit weuld have always retained 
it for an alternative dress, as the ptarmigan still does in 
the selfsame latitudes. Accordingly, analogy seems to 
point to the conclusion that the Scotch grou-e is a truly 
native breed, slightly altered by the conditions of 1s 
insular habitat from a closely allied Continental species, 
whose representatives elsewhere have now all assumed 
the guise of Scandinavian willow-grouse. In other words, 
the two isolated groups into which the species has split 
up have altered each in its own way, but the Cpntinental 
variety has moved faster away from®the primitive type 


than its British congener.” é 
But in thus recommending Mr. Allen’s latest work, we 
do not wish to appear unduly tolerant of inaccuracy. ^] 


wé should wish to say is that, assuming Mr. Allen or any 
other expositor of science to be an amateur not thoroughly 
versed in technical matters, and therefore liable to fail 
into technical errors, we do not feel on this account that 
he need be precluded from publishing his observatjons 
and his theories for whatever they may be worth. Sooner 
or later these are sure to be duly winnowed, and even 
though they may contain more chaff than Mr. Allen his 
been in the habit of presenting, they may also cont `n 
some seeds óf germinative value. 

. GEORGE J. RoMANIs 
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AGRICUL LE URE IN INDIA 


Field and Garden Crops of the North-Western rovin es 
and @udh. Part J. With illustrations. Dy J. F. 
Duthie, B.A., Superintendent of the Saharanpur 
Botanical Gardens, and J. B. Fuller, Assistant Director 
of Agriculture and Commerce, North-West Provinces 
and Cudk. (Printed at the Thomason Civil Engi- 
neering College Press, 1882.) 

HIS brochure is the first of a short series in which it 

is proposed to describe the cultivated products of 

the North-West Provinces of India. With þe exception 
of an introduction of conside®ble length, treating gene- 
rally of the physical, social, and agricultural gecwmarities 
of the North-Western Provinces, the volume is chiefly 
devoted to a description of farm crops. Many of these, 
such as wheat, barley, oats, maize, hemp, tobacco, millet, 
and poppy, are as familiar to European cultivators as to 

Asiatics. Others, such as opium, rice, suyar-cane, and 

cotton, betoken the tropical nature of at least a portion 

of the season. The botanical descriptions of the various 

crops are contributed by Mr. Duthie in the usual langua: e 

of the text-books, affording little room for original remark 

ofany kind. By far the greater portion of the work has 
been compiled from the reports of Settlement Officcrs 
and other Government records, or contgibuted by Mir. 

Fuller. The agricultural information is ef a highly 

interesting character, and the illustrations are particularly 

excellent. The work is, however, in a manner disfigured 
and rendered obscure by the peculiar views of the authers 

as to the first rule of arithmetic. Sixty-seven millio” s, 

&c., are expressed as 6,79,06,496, and six millions, &c., as 

64,96,567. Ten millions, &c., are written in figures as 

1,09,57,837. This principle of notation renders the sta- 

tistical portion of the work difficult to follow, and it is not 
easy to see why it has been adopted, 
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The text is not free from remarks betokening a want 
of knowledge as to the progress of research on certain 
points. When, for exqmple, treating of the enemies 
which affect the wheat crop, the author (presumably Mr. 
Fuller) writes as follows :—‘‘ But by far the’ most extra- 
ordinary disease to which wheat is liable is sehwax, in 
which the young wheat-grains are found to be filled with 
minute worms... The most extraordinary fact con- 
nected with this disease is, however, that the worms can 
retain their vitality for a long time,” &c. A footnote is 
then addeg as follows :—“ Since the above was written, 
the worms have beén identified as belonging to the order 
Nematoidea, and are apparently of the genus Tylenchus” ! 
This is really too gross and wilful ignorance. The well- 
known and often-described ‘‘ pepper brand’ or “‘ear- 
cockle” attributable to the Vibrio tritici, now known as 
the Tylenghus tritici, is paraded as a “most extraordinary” 
diseage, the precise nature of which has been ascer- 
tained “since the above was written.” If such is the fact, 
the gures 1882 should be withdrawn from the title-page, 
and, 1828 be substituted in their place. Neither do the 
authors appear to be at home in treating of the varieties 
of the cultivated pl&nts. The varieties of rice, we are 
told, are more numerous and more strongly marked than 
those of any other crop. *Forty-seven distinct varieties 
are announced, in support of this statement, as existing 
in »Bareilly, although the writer proceeds somewhat 
naivelweo add, “ Probably in the Provinces their number 
considerably exceeds 100.’? @Now, as 300 varieties of 
wheat hawe been propagated by one naturalist, the forty- 
seven varieties of rice do not strike us as bearing out the 
statement as to the extraordinary variability of he 
plant. 

Another point we cannot forbear to notice is the evident 
carelessness on the part of the authors ag to whether 


` their work should be understood by Englishmen in Eng-' 


land, What is a “lakh,” a “maund,” ora “seer”? In 
vain we look for an English equiyalent, and yet it is 
“ maunds” ger acre which are constantly spoken of, and 
which-we long to translat@into bushels or some intelli- 
gible woi measure or weigh@ Viewing the volume as 
a whole, we cannot but pronounce it interesting and read- 
able. The introduction is especially rich in information 
régarding the climate, irrigation, and cultivation of the 
North-West Provinces, a vast district comprising, in the 
quaint method of enumerating employed by the authors, 
6,79,06,496 acres. 

An alluvial soil and a climate by which the year is 
divided into two complete seasons certainly are condi- 
tions highly favourable to vegetation and to agriculture. 
In the colder season, wheat, barley, and oats are brought 
to perfection, while in the kharif, or hot season, rice, 
cotton, sugar-cene, and maize thrive. Not only do these 
highly-favoawed provinces enjoy a temperate anda tropical 
climate, but each half of the year is again divided into 
two definite sub-seasons fitted for producing crops pe- 
culiar to it. We cannot but wonder whether the strange 
climatal vagaries to which the western world has latterly 
been exposed have disturbed the pleasant division of the 
year into kharif and rati in the North-West Provinces of 
India; but on this point our authors are silent. 


JOHN WRIGHTSON 
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, LETTERS TO THE EDITOR ; 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise tounsure the appearance even 
of communications containits interesting and novel facts. | 


Aurore of October 2 and November 17, 1882 


THE article of Mr. Rand Capron in the Philosophical Maga- 
sine on the aurora of November 17, 1882, has proved to me tht 
my observation of that phenomenon has not been without value, 
but it appears that Mr. Caprén has been obliged to consult a 
not quite accurate abstract or translation of my descriptién which 
I kad inserted in the Utreght Sfournal ; it was from lack of time 
that I did not immediately send translations of it to foreign 
periodicals, e 

Perhaps you will still be so kind as to admit into NATURE a 
translation of both my articles on the amrorz of October 2 and 
of November 17; they were wyitten immediately affer observing 
the phenomenon. J. A. C. OUDEMANS 

Utrecht, June 9 


Translation of the Article in the Utrecht Journal” of October 3, 
1382 


Yesterday evening, between seven and eight o'clock, there ap- 
peared here a brilliant aurora. Sefore seven there was visible a 
white arc running from west to east. This arc grew cleafereand 
clearer, and rose slowly, till at 7h. 5m. (mean time) there eman- 
ated brilliant beams from its whole circumference. 

At 7h. tom. there rose also a bright column from the east- 
north-east, which phenomenon was repeated now and then also 
from the west. j 

In the southern part of the sky magnificent sight was the 
large white spots, looking like brightly illuminated white clouds, 
but proving by their variable brilliancy to bẹ no clouds, but to 
be connected with the auroral light? At 7h. 15m. such a large 
white spot was just before Aquila, z.e. north of the equator, but 
the spots showed a movement to the south, so that at 7h. 30m. 
the zone formed by them was some degrees south of the equator. 

At 7h. 42m. there arose a large beam through the quadrangle 
of Ursa Major to 8 Ursa Minoris ; this beam moved to the west, 
and was dissolved a few minutes afterwards. 

At 7h, 50m, there appeared again a cloudy patch in Aquila. 

At 7h. 54m. a brilliant shooting star descended almost vertically 
from the space between Lyra and the Dragon through Hercules ; 
this observation was, however, not made with accuracy. 

At 8h. the last cloudy patches in the south vanished; in the 
north also I saw no more upward radiating beams. 

Long afterwards the auroral light remained visible in the 
north, After 8h. 30m. I did not longer look for the pheno- 
menon ; it seemed to me to have come to an end. 

Utrecht, October 3, 1882 J. A. C. O. 


Translation of the Articlein the ‘* Utrecht fournal” of November 
18, 1882 


Yesterday we had again a brilliant aurora differing entirely in 
its details from that of October 2. 

In the east as well asin the west there appeared at 6h. mean 
time a red gleam like that of a distant fire. Both these extended 
red patches were united through the north by an arc much re- 
sembling that which appeared in the aurora of*October 2, The 
splendid vert#al beams remarked on that occasion were now 
fewer in number and not so intense; they were of the same red- 
dish hue as the above-mentioned patches visible in the east and 
in the west. 

At 6h. 23m. there appeared suddenly in the east a bright 
featherlike 1? appearance, which in the beginning showed 
some resemblance to a comet; the end of it was exactly 
above Aldebaran, In no more than two minutes this feather 
had lengthened over an arc tha passed above Saturn,°*through 
the quadrangle of Pegasus, and south of the Aquila stars, and 
as the front or western end proceeded, the eastern end followed. 
With the aid of a star-map we see that the arc, covered succes- 
sively by this featherlike appearance, was elevated 20° above the 


I By this word I did not mean that the borders or edges were not fairly 
defined. 
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celestial equator, and that its intersections with that equator had 
R.A. 110° and 290°, The horizon was intersected by this arc 
about 18° N. of E. and 18° S. of W., ze. in two points situated 
nearly 90° from the magnetic meridian (Mr. R. Capron cites 20° 
erroneously ; a repeated calculation gives me 18° 14 N. of E}. 

When the arc was visible over more than 90° (which lasted no 
longer than a few seconds), its middle part, having a breadth of 
about 3°, was separated by 4 dark rift, 10° long and 4° broad, 
sharp at both ends. . ] 

At 6h. 25m. the whole arc had #anished. 

At 6h. 27m. a bundle of red rays appeared between Ursa 
Major and Ursa Minore it extended from Polaris to y Ursæ 
Minoris, 4e. over a width of almost 20 degrees; this bundle 
moved steadily to the west, just as had been the case with 
several vertical beams of the former aurora. 

At 6b. 30m. clouds began to appear in different parts of the 
sky: first in Auriga, in the E.N.E.; a moment afterwards 
another in Aries, In the beginning it was not evident if they 
were clouds or auroral phenomena, but they proved soon to be 
clouds floating off southward$ by the north wind. 

‘The aurora had now lost much of its splendour ; I noted still 
a few beams, iz. :-— 

At 6h. 32'5m. a beam about 1oseast of Polaris; at 6h. 33m. 
the red beam, discovered at 6h. 27m., had so far shifted to the 
west that it went through the head of the Dragon; at 6h. 37m. 
there was still a faint beam extending from a Corone (visible in 
the fraigh to Vega, wħidh stood higher and mote to the 
south. 

At 6h. 38m. there was a white band between a Aurigee and 
a Perseg; I was not sure if it was auroral or a cloud. 

At ‘6h. 4om. there appeared two new very broad beams in the 
north-west. 

Now the east becomes more and more covered; from the 
north to the west there extends itself a whitish glow to a height 
of 40 degrees; in she north-east this glow is much feebler and 
lower; therefore I estimate it as not higher than from 20 to 30 
degrees, It flows off very inglistinctly. The polar light seemed 
now to have passedeits greatest intensity ; the observations were 
no longer continued. è 

A part of the night a white auroral light remained still visible 
over the northern sky; at gh. the sky was entirely overcast. 

At midnight it was clear again, and the whole northern sky 
was always covered by an aurora] light; I am told that it was 
still there at 5h. in the morning. 

It is said to have been then in the north-west, of a purple 
colour, in the north-east more pale yellow. JAGO. 

Utrecht, November 18, 1882 





Effects of Lightning 


PERHAPS your readers will be interested in ihe following re- 
markable incident of the action of lightning which has just 
occurred at the village of Great Lumley, near Chester-le-Street, 
in Durham. 

A. severe thunderstorm passed over the valley of the Wear on 
Saturday, June 9. Great Lumley is situated on the top of an 
elevated plateau on the east side of this valley, and its houses 
are conspicuously exposed to the weather. At about 11 a.m., 
during the progress of the storm, an old stone house with steep 
pantiled roof, known as the ‘Old Hall,” was struck by a thun- 
derbolt. The house is only of moderate height, having three low 
stories; butit is on some of the highest ground in the village, and 
is also one of the loftiest houses therein. It is on the south side 
of the principal street forming the village, and it hgs two gable 
ends, which are, however, partially concealed at their lower 
portions by lower houses joining on, ‘There is a yard in rear ef 
the “Old Hall,” separating it by a few yards from some smaller 
houses mostly inhabited by pitmen. The coal lies about seven- 
teen fathoms helow the surface, and there are several pits in the 
neighbourhood. 

The principal damage done to the house is in the internal 
woodwork ; but a hole has also been made iu the tiled roof, the 
upper courses of a brick chimifey-stack built over the centre 
of a brick partition wall which divides the building into two 
separate dwelling-houses have been thrown down, and some 
broken bricks and tiles were hurled as far as sixty feet distant 
to the southward, The building is about 220 years old, and is 
externally in a rather dilapidated condition. The masonry is 
rough sandstone rubble, the surface of which has in places been 
much disintegrated by age and weather. The building is Lord 


Durham’s property, and is let in tenements. At the time of the 
accident the whole of its eastern dwelling-house was unfurnished 
and uninhabited. This was where the principal injuries were 
effected, The western compartment is @ccupied ; and the inmates 
were knocked down by the concussion, various pieces of furniture 
being also damaged by the same cause; but nothing serious 
occurred. The building, being so old, has also experienced 
considerable damage externally from the tremendous concussion 
which appears to have accompanied the explosion of the thun- 
derbolt. Loose tiles and stones have been dislodged ; an old 
wooden frame in a window-opening in the loft at the east gahle 
has been thrown to the ground below, and a considerable patch 
of surface masonry immediately above the window-opening has 
been’shaken down. Falling bricks and stones ave also made some 
holes in adjoining roofs; and the signs of injury shown by all 
these cau<es led the people in the adjacent houses to believe 
that these damages constituted the extent of the harm done by 
the explosion. I inspected the scene just three days after the 
event, ‘The eastern and unused portion of the ‘Old Hall” had 
not then been examined internally, and the doors were stiil 
locked, 

On visiting the interior I found that great injury had been 
done to a wooden rafter of the roof, close to the hole already Then- 
tioned ; to a wooden upright post resting on the second floorand 
supporting this rafter ; and to a wooden girder and joist sustagn- 
ing the foot of the post. The plaster on the walls adjacent to 
the post and girder was also torn off; but below the fifst 
floor no certain trace of the explosion cguld be found, ® The 
damaged rafter is on the south side of the roof, and the nearest 
one on the east of the chimney. Its scantling is 6 inches broad 
by 3 inches deep; and at about onesthird of its length from the 
eaves it is supported by a longitudinal purlin (on a level with 
the floor of the loft}, and also (just inside the purlin) bf the 
upright post already mentioned. From the level of the vpper 
side of the purlin, for a length of about 6 feet upwasedepthe 
rafter is completely shivered, apd two large pieces are torn out 
of it. One, the lower piece, 1s 3 feet 6 inches long, 3 Niches 
wide, and about I4 inch deep. This has been cut vé&ry neatly 
out of the*west side of the under face of the rafter, leaving the 
new under facé almost smooth; and the lower end of the scar 
thus formed is scooped out in a dovetailed form flush with the 
horizontal top of the adjacent purlin. No broken pieces corre- 
sponding to this scar could be found anywhere about the small 
loft ; but somegrery small splinters of wood were discovered on 
the floor to the north-east of the rent rafter and in the direction 
of the window-opening already mentioned. This latter was 
quite open to the outer air when the accident happened, and im- 
medialely after it occured numerous small splinters of wood 
were found in the yard to the eastward of the opeying. These 
had evidently been blown out of ispvith the old window frame. 
Some were found against a low wall horizontally distant 63 feet 
from the opening. Yhese splinters were not visgle When I 
arrived, as they had at once been secured for firewood by the spec- 
tators; but I brought away one of the fragments fouid on the 
loft floor. Its fibres are quite dissevered from each other, as if 
the wood had been completely permeated along their direction by 
the force of the explosion. ‘The other scar in the rafter is cut out 
of the under face on the east side, partly alonzside the first scar, 
but extending higher up and ending just under the hole in the 
roof tiles already mentioned. This second scar is 3 feet long 
by 4 inches by about 2 inches, and two pieces of wood were 
found lying on the loft floor about 8 feet distant to the north- 
east, which exactly fitted this scar. The hole through the roof 
is made at a point where a small iron nail fixed a lath (for the 
tiles) to the rafter. 

The upright post underneath the rafter has a scantling of 8 
inches by 3 inches; it is split and torn right up frem its foot at the 
second floor (the. next floor below the loft) to its qgnction wih 
the rafter, to which it was fixed by several 23-inch iron nails, 
The exact joint between the principal splits in the post sud 
rafter seemed to be at the position of one of these nails, which 
was almost laid bare. I brought this nail away. Its upper tv o- 
thirds is quite rusty, whilst its lowest third (nearest the pointj is 
clean and, in minute places, nearly bright. A heavy piece mea- 
suring 7 feet 6 inches by 6 inches by about 3 inches was torn 
clean off the north-west angle of this upright, and was found 
lying on the second floor about 3 feet off to the northward. The 
upright forms an angle post on the east side of a sort of dormer 
or porch projecting out of the south side of the roof, and 
formerly giving access from the outsidegto the second floor by a 
step-ladder. ‘Phe latter, however, had disappfared shortly 
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before the accident occurred, having (as I understood) fallen 
down from age. The upright is split vertically in two places, 
one (where the piece was rent off) following exactly the line of 
the small iron nails which fixed the laths (for the wall plaster) to 


the upright, and the other about 2 inches to the east of this line. 


At this east split the outer portion of the upright is forced out- 
wards about 4 inches from the centre portion, and all but sepa- 
rated from it. Along the line of the first split the lath nails are 
forced out of the upright, and the lath ends pushed outwards, 
and some broken off. <A great patch of the plaster that covered 
them (the centre of it being about 4 feet above the floor) is torn 
off and thrown violently against the north wall of the building 
on the opposite side of the room 21 feet distant. The wall is 
dotted (hi®h and low) with white powdery marks, and the floor 
at the foot of it is covered with broken and powdered plaster, as 
also is (more or less) the Space of intervening floor. The splits 
in the upright unite upwards, and pass through the loft floor at 
a comparatively small orifice, and the piece rent out tapers con- 
siderably from the bottom upwards. The rent surface of this 
piece is minutely /ret/ed in a curious manner. In the bottom of 
the rent oft piece (which comprised the greater part of the sec- 
tional area of the post at this end) were three or four 24-inch 
iron fails, probably used for fixing the post to the floor, These 
appeared to be driven and bent into the wood; there was no 
siga. of fusing on them, and the surtace of the floor immediately 
underneath the bottom of the post was not in the slightest 
deftree damaged, so far as could be detected. On each side of 
the stight brickwork, forming the east wall of the dormer or 
porch, a small patch of plaster (about 6 inches square or so) 
was broken off close to the floor, and about 3 feet southward of 
the post, but no other marke attributable to the explosion (and 
these small patches might have been due only to the concussion) 
coul@ be discovered at the second floor. 
eO? entering the room below (on the first floor), which has no 
ceilieuaesit was found that the wooden girder (94 x 44), on which 
the post rested, had a splinter 16ginches long and about 1 inch 
squart (on an average) torn horizontally off the east side of it, 
3 or 4 feft to the southward of the position of the bottom of the 
post, and about 6 feet from the south wall. The girder extends 
across the room, and rests on the north and south’walls. Bglow 
the splinter, on the same girder, there was a horizontal crack, 
extending through the breadth of the girder, and proceeding 
about 8 feet along it northward, but stopping short of the posi- 
tion of the post above. It seemed, however, fossb/e that there 
mizht be yet another horizontal split in this girder close to the 
under side of the floor above, and extending right up to the 
position of the post. Along the west side of the girder is a 
sh ort joist (7 inches by 3 inches) passing through the south wall, 
extending akput 4 feet into the room, and fixed to the girder by 
three large iron trenails; gad just below it there was some 
more slight woodwork bedded in the wall, and apparently rotten. 
This Jobst Wes forced out from the other%bout I inch, and had 
a horizontal split passing exactly along the line of the heads of 
the three trenails, and completely separating it into two layers. 
å small piece of the rotten wood underneath (about 6 inches by 
2 inches by 4 inch) was broken off, and thrown about 4 feet into 
the room on the floor to the north. An irregular patch of damp 
plaster about 4 feet by 18 inches, which had formerly concealed 
this rotten woodwork, was torn off, and most of it was (as in the 
room above) thrown hard against the opposite north wall, to 
which portions were still adhering. These portions are chiefly 
high up the wall, and near the floor above. Some larger pieces 
were also spread over the intervening space. The wall where 
this plaster was torn off was almost saturated with moisture, and 
the plaster round the rent piece was quite wet and discoloured. 
There are no certain traces of the thunderbolt vi-ible on the 
outside of the south wall, where, however, it most assuredly 
must have den present. The ground at the foot showed no 
signs of rending. There was a small lean-to outhouse nearly 
below, the roof of which was damaged ; but I was led to under- 
stand that this had been done before; and as the place was 
locked, and my time was lımited, I did not go in ide it. At 
the angle made by one of the side walls of this outhouse with 
the main building, and not far from a point vertically below the 
position of the end of the girder, was a wet pi-ce of ground 
habitually used for emptying slops at; and this seemed by no 
means an unlikely place for the thunderbolt to have originated. 
Here and there on the face of the dilapidated masonry some 
rither new looking abrasions we.e to be seen ; but not even just 
abreast of the end of the girder could I detect for certain any 


traces of the explosion; and no metal of any kind was visible. 
In this connection it may be mentioned that there .were no 
eaves-gutters, rain-water pipes, or metals of any sort on the out- 
side of the house or on the roof, 

Perhaps the most noteworthy feature of this accident was the 
complete absence of any sign of burning or charring at the rents 
in the girder, joist, post, and, rafter. The nails struck also 
showed no symptoms of fusing ; and, for all the ¢vaces that were 
left by the stroke, it might have been quite unaccompanied by 
heat. The work of the explsion seems to have taken alto- 
gether the form of mechanical violence. The wood of the post, 
rafter, and girder is sound, dry, old fig and this would seem 
peculiarly Jiable to be set on fire. ° 

The almost perpendicular bend that the course of the 
stroke seems to have taken from the girder to the post is 
also very curious, That the direction and force of the stroke 
was upward appears to me a conclusion quite irresistible. I 
have but little doubt in° my own mind, from the traces left by 
the thunderbolt, that it sprang from the ground outside the 
building, at or near the wet south wll; passed up its outer face, 
entered the building through the wall gt the rotten wood, and 
passed through or close to the joist and girder; then, attracted 
by the nails in the bottom ef the post, it took a sudden turn 
upward (for there were no other marks of its course in the first 
floor room than those described), cleft nght through the heart of 
the post, altered its course obliquely to gouge out the lower part 
of the rafter as far as the small nfl broke through the tiles, 
knocked off the chinney-top, and thence rushed to join the 
complementary force that had already started from the thunder- 
cloud to meet it. A, PARNRLL 

13, Windsor Terrace, Newcastle-on-Tyne, June 14 





The Soaring of Birds , 


In NATURE, vol. xxvii. p. 535, Lord Rayleigh gives what he 
suggests as a possible explanation f the soaring of ‘‘ pelicans 
and other large birds in Assam ” mentioned “by Mr. S. E. Peal. 
My own observations correspond s@exactly with the theory ad- 
oe that I venture to give them for whatever they may be 
worth, 

I have never indeed observed the flight of pelicans, but the 
Indian kite, the turkey buzzard, and perhaps all vultures, have 
the same habit of soaring in great circles. The sandhill crane, 
as it is commonly called in the United States, a large migratory 
crane, possesses this characteristic in a most remarkable degree. 
These birds will go soaring about for hours at an immense 
height, never seeming to move a pinion except once in a great 
while to steady themselves a little. They always move in. irre- 
gular circles at such times, and there is always a drifting with 
the wind; but at such a great distance above one it would be 
impossible by mere ordinary observation to detect the obliquity 
of the circles if it existed. 

A short time since, however, I had a fine opportunity of wit- 
nessing the soaring of some kites ; the advantageous circum- 
stances being that they were not far away, and that I saw them 
commence when they were so low that there was little chance 
of being mistaken in what I saw. I was sitting before an open 
window one day about eleven o’clock. These wasa gentle breeze 
blowing from the south-eastat the time. Pre ently my attention was 
attracted by several kites over the village to the north-west. The 
motions of two in particular I followed for some time. After 
moving their wings to attain an elevation above the houses and 
trees they began soaring, and continued upward in this manner 
to a height of perhaps two thousand feet, apparently making no 
exertion with their wings excep* to steady themselves a little 
o@casionally. The method of accomplishing this was evidently 
to circle away to leeward in a great curve which inclined down- 
ward a little, thus acquiring considerable momentum; then 
turning toward the wind and adjusting the surfaces of the wings 
to the proper angle, they would shoot upward to a point con- 
siderably higher than the one from which the circle began. By 
the time the momentum was ¢xhausted the bird was circling 
around again for another sweep to leeward. 

There was considerable drifting with the wind, so that in 
attaining an elevation of some two or three thousand feet the 
birds had moved away nearly a quarter of a mile. Their con- 
sequent upward motion was in an irregular spiral, the highest 
parts of the curves being on the windward side. 

Ongole, India, May 21 W. R. MANLEY 
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j Geology*of Ceph&lonia 

IN answér to the inquiry of your correspondent in the last 
number of NATURE (p. 173) I beg to inform him that the shells 
of the Pliocene formation in the Morea have been long since 
investigated, as is shown by the great and well-known work of 
Hornes. And Dr. Fischer has published a list of the fossil 
shells from the same formation at Rhodes. These subapennine 
beds extend over the whole of the scuth of Europe. For many 
of those species which are still living I have given the locali- 
ties of the Morea and Rhodeg as fossil in the Proceedings of the 
Zoological Society. e J. GWYN JEFFREYS 


_ June 25 °e 





On the Chemical Chiracters of the Venom of Serpents 


Pr. WEIR MITCHELL calls my attention to an error in the 
brief notice which I wrote in NATURE recently (vol. xxviii. p. 
114), on the researches into the qhemical characters of snake 
poison cchducted by him ard Dr. Reichart. It is that instead 
of ‘*They are unable to confirm the statement of Gautier of 
Paris that an alkaloid resembling a ptomaine exists in cobra 
poison ; or that of Prof. Woott Gibbs, that the poison of Crotalus 
yields an alkaloid,” it should be, “Prof. Wolcott Gibbs was 
unable to findyan alkalo®.” J. FAYRER 

53, Wimpole Street, W., June g6 





Earthquake in South-West England 


I HAVE just felt and heafd™the shock of an earthquake. The 
trembling of the tarth was very great and the accompanying 
noise very loud, comparing it with one or two other slight shocks 
which I have before experienced in this district, I found the 
time fo be 1.38 p.m. The time it lasted was several seconds, 
It was longer and loucer than an ordinary clap of thunder when 
the lightning is not far off; A man reports that the slates of 
the cow-houre were made to rattle. i 

As I now write $2.7 p.m.) a second shock has been felt, a little 
less severe. The weather is very calm, sky cloudy. This place 
is close to Dartmoor, on the Westward side, about 500 feet above 
the sea-level, e W., F. COLLIER 

Wocdtown, Horrabridge, @. Devon, June 25 





I BEG to inform you of the occurrence of two slight earthquake 
shocks here to-day, cne shortly before 2 p.m., the cther near 
half an hour later. The direction of progress seemed to be from 
north-west to south-east—that is along the line of the deep and 
narrow valley. The tremor was sufficient to cause jangling of 
glass and earthenware, and of the slates covering the house. 
The usual rumbling noise accompanied the shocks. 

SAMUEL DREW 
25 


Penalla Terrace, Bo:eastle, Cornwall, June 


ON WHALES, PAST AND PRESENT, AND 
THEIR PROBABLE ORIGIN! 


EW natural groups present so many remarkable, very 

~ obvious, and easily appreciated illustrations of 
several of the most important general laws which appear 
to have determined the structure of animal bodies, as 
those selected for my lecture this evening. We shall find 
the effects of the two opposing fı rees—that of heredity or 
conformation to ancestral characters, and that of adapta- 
tion to changed environment, whether brought about by 
the method of natural selection or otherwise—distinctly 
written in almost every part of their structures Scarcely 
anywhere in the animal kingdom do we see so many cases 
of the persistence of rudimentary and apparently useless 
organs, those marvellous and suggestive phenomena 
which at one time seemed hopeless enigmas, causing de- 
spair to those wko tried to-unravel their meaning, looked 
upon as mere will-of-the-wisps, but now eagerly welcomed 
as beacons of true light, casting illuminating beams upon 
the dark and otherwise impenttrable paths through which 
the organism has travelled on its way to reach the goal of 
its present condition of existence. 


“Lecture delivered at the Royal Institution on the evening of Friday, 
May 25, 1883, by Prof. Flower, LL.D., F.R.S., P.Z.S , &c. 


It is chiefly to these rudimentary organs of the Cetacea 
and to what we may learn from them that I propose to call 
your attention. In each case the question may well be 
asked, granted that they are, as they appear to be, useless, 
or nearly so, to their present possgssors, insignificant, im- 
perfect, in fact rudimentary, as compared with the corre- 
sponding or homologous parts of other animals, are they 
survivals, remnants of a past condition, become useless 
owing to change of circumstances and environment, and 
undergoing the process of gradual degeneration, prepara- 
tory to their final removal from an organism to which 
they “are only, in however small a degree, an incum- 
brance, or are they incipient structures, beginnings of 
what may in future become functional and important parts 
ofthe economy? These questions willvallfor an attempt 
at least at solution in each case aswe proceed. 

Before entering upon details, it will be necessary to 
give some general idea of the position, limits, and princi- 
pal modifications of the group of animals from which the 
special illustrations will be drawn. The term “ whale’ 
is commonly but vaguely applied to all the larger and 
middle-sized Cetacea, and though such smaller sþecies as 
the dolphins and porpoises are not usually spoken of as 
whales, they may to all intents and purposes of zoological] 
science be included in the term, and will come within the 
range of the present subject. Taken all together the 
Cetacea constitute a perfectly distinct and natural order 
of mammals, characterised by their purely aquatic mode 
of life and external fishlike form. The body 1s fusiform, 
passing anteriorly into the head without any distinct con- 
striction or neck, and posteriorly tapering-off gradually 
towards the extremity of the tail, which is providedevith 
a pair of lateral pointed expansions of skin supported ky 
dense fibrous tissue, called “ flukes,’ forming togebwer a 
horizontally-placed, triangular propelling organ. The 
forelimbs are reduced to the condition of flattened dvoid 
paddies, incased in a continuous integument, showing ro 
external Sign of division into arm, forearm, and hand, or 
of separate digits, and without any trace of nails. There 
are no vestiges of hind-limbs visible externally. The 
general surface of the body is smooth and glistening, and 
devoid of hair. In nearly all species a compressed 
median dorsa fin is present. The nostrils open sepa- 
rately or by a single crescentic valvular aperture, not at 
the extremity of the snout, but near the vertex. 

Animals of the ordeg Cetacea abound in all known seas, 
and some species are inhabitants of the larger rivers of 
South America and Asia. Their organisation necessi- 
tates their life being passed entirely in the wager, gs on 
the land they are absolutely helpless; but they hive to 
rise very frequently to the surface for the purpose of 
respiration. They are all predaceous, subsisting on living 
animal food of some kind. One genus alone (Orca) cat? 
other warm-blooded animals, as seals and even members 
of its own order, both large and small. Some feed on 
fish, others on small floating crustacea, pteropods, and 
medusze, while the staple food of many is constituted of 
the various species of Cephalopods, chiefly Zo/igo ard 
other 7eué/id@, which must abound in some seas in vast 
numbers; as they form almost the entire support of some of 
the largest members of the order. With some exceptions 
the Cetacea generally are timid, inoffensive animals, active 
in their movements, sociable and gregarious in their 
habits. > 

Among the existing members of the order tie are two 
very distinct types—the Toothed Whales, or Odontoceti, 
and the Baleen Whales, or J/ystacocefti, which present 
throughout their organisation most markedly distinct 
structural characters, and have in the existing state of 
nature no transitional forms. The extinct Zezzelodor, so 
far as its characters are known, does not fall into either 
of these groups as now constituted, but is in some respects 
intermediate, and in others more resembles the gene- 


ralised mammalian type. 
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The important and interesting problem of the origin of 
che Cetacea and their relations to other forms of life is at 
present involved in the greatest obscurity. They present 
no more signs of affinity with any of the lower classes of 
vertebrated animals than do many of the members of 
their own class. Indeed in all that essentially distin- 
guishes a mammal from one of the oviparous vertebrates, 
whether in the osseous, nervous, vascular, or reproductive 
systems, they are as truly mammalian as any, even the 
highest, members of the class. Any supposed signs of 
inferiority are, as we shall see, simply modifications in 
adaptation to their peculiar mode of life. Similar modi- 
fications are met with in another quite distinct group of 
mammalia, the Szvevza, and also, though in a less complete 
degree, in the aquatic Carnivora or seals. But these do not 
indicate any community of origin between these groups 
and the Cetacea. In fact, in the present state of our 
knowledge, the Cetacea are absolutely isolated, and little 
satisfactory reason has ever been given for deriving them 
from any one of the existing divisions of the class more than 

from any other. The question has indeed often been 
mooted ‘whether they have been derived from land 
maufmals at all, or whether they may not be the Survivors 
of a primitive aquatic form which was the ancestor not 
oni of the whales, but of all the other members of the 
class. The materials for—I will not say solving—but for 
throwing some light upon this problem, must be sought 
for in two regiona—in the structure of the existing 
members of the order, and in its past history, as revealed 
by the discovery of fossilremains. In the present state 
of science it is chiefly on the former that we have to rely, 
and this therefore will first occupy our attention. 
gore of the most obvious external characteristics by 
whiehebhe mammalia are distinguished from other classes 
of vertebrates is the more or, less complete clothing of 
the gurface by the peculiar modification of epidermic 
tissue c&lled hair. The Cetacea alone appear to be ex- 
ceptions to this generalisation. Their smooth, glistening 
exterior is, in the greater number of species, at all evẹnts 
in adult life, absolutely bare, though the want of a hairy 
covering is compensated for functionally by peculiar 
modifications of the structure of the skin itself, the epi- 
dermis being greatly thickened, and a renfarkable layer 
of dense fat closely incorporated with the tissue of the 
derin or true skin; modifications admirably adapted for 
retaining the warmth of the body, without any roughness 
of surface which might occasion friction and so interfere 
with perfect facility of gliding through the water. Close 
examjnatipn, however, shows that the mammalian charac- 
ter of Maiwness is not entirely wantfng in the Cetacea, 
although it is reduced to a most rudimentary and appar- 
ently functionless condition. Scattered, small, and gene- 
fally delicate hairs have been detected in many species, 
both of the toothed and of the whalebone whales, 
but never in any situation but on the face, elther 
in a row along the upper lip, around the blowholes or 
on the chin, apparently representing the large, stiff 
« vibrissæ ” or “whiskers” found in corresponding situ- 
ations in many land mammals. In some cases these 
seem to persist throughout the life of the animal; more 
often they are only found in the young or even the foetal 
state. In some species they have not been detected at 
any age. 

Eschricht amid Reinhardt counted in a new-born Green- 
land Righ®™Vhale (Dalena mysticetus) sixty-six hairs near 
the extremity of the upper jaw, and about fifty on each side 
of the lower lip,as well as a few around the blo wholes, where 
they have also been seen in Megaptera longimana and 
Balenoptera rostrata. In a large Rorqual (Balenoptera 
musculus), quite adult and sixty-seven feet in length, 
stranded in Pevensey Bay in 1865, there were twenty-five 
white, straight, stiff hairs about half an inch in length, 


scatfred somewhat irregularly on each side of the verti- 


cal ridge in which the chin terminated, extending over a 


space of nine inches in*height and two and a half inches 
in breadth. Thegexistence of these rudimentary hairs 
must have some significance beyond any possible utility 
they may be to the animal. Perhaps some better ex- 
planation may ultimately be found for them, but it.must 
be admitted that they are extremely suggestive that we 
have here a case of heredity or conformation to a type of 
ancestor with a full hairy clothing, just on the point of 
yielding to complete adaptatton to the conditions in which 
whales now dwell. ee 

In the organs of the sensẹ9 the Cetacea exhibit some 
remarkable adaptive modifications of structures essen- 
tially formed on the Mammalian type, and not on that 
characteristic of the truly aquatic Vertebrates, the fishes, 
which, if function were the only factor in the production 
of structure, they might be supposed to resemble. 

The modifications of she organs of sight dg not so 
much affect the eyeball as the accessory apparatus. To 
an animal whose surface is always bathed with fluid, the 
complex arrangement which magnmals generally possess 
for keeping the surface of the transparent cornea moist 
and protected, the movable lids, #he nictitating mem- 
brane, the lacrymal gland, and the arrangements for 
collecting and removing the superfluous tears when they 
have served their function cannot be needed, and hence 
we find these parts in a most rudimentary condition or 
altogether absent. In the sam@ Way the organ of hearing 
in its essential structure is entirely mammalian, having 
not only the sacculi and semicircular canals common to 
all but the lowest vertebrates, but the cochlea, ang tym- 
panic cavity with its ossicles and membrane, all, however, 
buried deep in the solid substance of the head ; while the 
parts specially belonging to terrestrial mammals, those 
which collect the vibrations of the sound travelling 
through air, the pinna and the tube which conveys it to 
the sentient structures within are entirely or practically 
wanting. Of the pinna or extefhal ear,there is no trace. 
The meatus auditorius is-certeinly there, reduced to a 
minute aperture in the skin like a hole made by the prick 
of a pin, and leading to a tube so fine and long that it 
cannot be a passage for either air or water, and therefore 
can have no appreciable function in connection with the 
organ of hearing, and must be classed with the other 
numerous rudimentary structures that whales exhibit. 

The organ of smell, when it exists, offers still more re- 
markable evidence of the origin of the Cetacea. In fishes 
this organ is specially adapted for the perception of 
odorous substances permeating the water; the termina- 
tions of the olfactory nerves are spread over a cavity 
near the front part of the nose, to which the fluid in which 
the animals swim has free access, although it is quite un- 
connected with the respiratory passages. Mammals, on 
the other hand, smell substances with which the atmo- 
sphere they breathe is impregnated ; their olfactory nerve 
ic distributed over the more or less complex foldings of 
the lining of a cavity placed in the head, in immediate 
relation to the passages through which air is continually 
driven to and fro on its way to the lungs in respiration, 
and therefore in a most favourable position for receiving 
impressions from substances floating in that air. The 
whalebone whales have an organ of smell exactly on the 
mammaliaa type, but in a rudimentray condition. The 
perception of odorous substances diffused in the air, upon 
hich many land mammals depend so much for obtaining 
their food, or for protection from danger, can be of little 
importance to them. In the more completely modified 
Odontocetes the olfactory apparatus, as well as that part 
of the brain specially related to the function of smell is 
entirely wanting, but in beth groups there is not the 
slightest trace of the specially aquatic olfactory ‘organ of 
fishes. Its complete absence and the vestiges of the 
aérial organ of land mammals found in the Mystacocetes 
are the clearest possible indications of the origin of the 
Cetacea from air-breathing and air-smelling terrestrial 
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mammalia. With their adaptation to an aquatic mode 

of, existence, organs fitted only for smelling in air became 
useless, and so have dwindled or completely disappeared. 
Time and circumstances have not permitted the acquisi- 
tion of anything analogous to the special aquatic smelling 
apparatus of fishes, the result being that whales are prac- 
tically deprived of whatever advantage this sense may be 
to other animals. ° 

It is characteristic ef the greater number of mammalia 
to have their jaws furnisħed with teeth having a definite 
structure and mode of development. In all the most 
typical forms thesg teeth are limited in number, not ex- 

, ceeding eleven on each side of each jaw, or forty-four In 
all, and are differentiated in shape in different parts of 
the series, being more simple in front, broader and more 
complex behind. Such a dentition is described as “ hete- 
rodont.” In most cases also there are two distinct sets 
of teeth during the lifetime of the animal, constituting a 
condition technically called ‘ diphyodont.” 

All the Cetacea present some traces of teeth, which in 
structure and mede of development resemble those of 
mamma®, and not those of the lower vertebrated classes, 
but they are always foun in a more or less imperfect 
state. In the first place, at all events in existing species, 
they are never truly heterodcont, all the teeth of the series 
resembling each otlte® more or less or belonging to the 
condition called ‘‘homodont,” and not obeying the usual 
numerical rule, often falling short of, but in many cases 
grgatly exceeding it. The most typical Odontocetes, or 
toothed whales, have a large number of similar, simple, 
conical, recurved, pointed teeth, alike on both sides and 
in the upper and under jaws, admirably adapted for catch- 
ing slippery, living prey, such as fish, which are swal- 
lowed whol without mastication. In one genus (Pornto- 
porta) there may beeas many as sixty of such teeth on 
each side ofeach jf, making 240 in all. The more 
usual number is frorg twenty to thirty. These teeth are 
never changed, being “‘monophyodont’’ and they are, 

' moreover, less firmly implanted in the jaws than in land 
mammals, having never more than one root, which is set 
in an alveolar socket which is generally wide and loosely 
fitting, though perfectly sufficient for the simple purpose 
which the teeth have to serve. 

Most singular modifications of this condition of denti- 
tion are met with in different genera of toothed whales, 
chiefly the result of suppression, sometimes of suppression 
of the greater number, combined with excessive develop- 
ment of a single pair. In one large group, the Ziphioids, 
although minute rudimentary teeth are occasionally found 
in young individuals, and sometimes throughout life, in 
both jaws, in the adults the upper teeth are usually en- 
tirely absent, and those of the lower jaw reduced to two, 
which may be very large and projecting like tusks from 
the mouth, as in Mesoplodon, or minute and entirely con- 
cealed beneath the gums, as in Hyperoodon; —an animal 
which is for all practical purposes toothless, yet in which 
a pair of perfectly formed though buried teeth remain 
throughout life, wonderful examples of the persistence of 
rudimentary and to all appearance absolutely useless 
organs. Among the Delphinidæe similar cases are met with. 
In the genus Grampus the teeth are entigely absent in the 
upper, and few and early deciduous in the lower jaw. But 
the Narwhal exceeds all other Cetaceans, perhaps all 
other vertebrated animals, in the specialisation of its den- 
tition. Besides some irregular rudimentary teeth found 
in the young state, the entire dentition is reduced to a 
single pair, which lie horizontally in the upper jaw, and 
both of which in the female remain permanently con- 
cealed within the bone so that this sex is practically 
toothless, while in the male the right tooth usually re- 
mains similarly concealed and abortive, and the left is 
immensely developed, attaining a length equal to more 
than half that of the entire animal, projecting horizontally 
from the head in the form of a cylindrical or slightly 


NATURE j 


pD OES a 


201 
8 





tapering pointed tusk, with the surface marked by spiral 
grooves or ridges. 

The meaning and utility of some of these strange modi- 
fications it is impossible, in the imperfect state of our 
knowledge of the habits of the Cetacea, to explain, but 
the fact that in almost every case a more full number of 
rudimentary teeth is present in early stages of existence, 
which either disappear, or remain as concealed and 
functionless organs, points to the present condition in the 
aberrant and specialised forms as being one derived from 
the more generalised type, in which the teeth were 
numerous and equal. 

The Mystacocetes, or Whalebone Whales, are distin- 
guished by entire absence of teeth, at all,events after 
birth. But it is a remarkable fact; first demonstrated by 
Geoffrey St. Hilaire, and ssnce amply confirmed by 
Cuvier, Eschricht, Julin, and others, that in the feetat 
state they have numerous minute calcified teeth lying 
in the dental groove of both upper and lower jaws. 
These attain their fullest development about the middle 
of foetal life, after which period they are absorbed,+no 
trace of them remaining at the time of birth. Their 
structure and mode of development has been shown to be 
exactly that characteristic of ordinary mammalian teeth, 
and it has also been observed that those at the p@terior 
part of the series are larger, and have a bilobed form of 
crown, while those in front are simple and conigal, a fact 
of considerable interest in conn@ction with speculations 
as to the history of the group. 

It is not until after the glisappearance of these teeth 
that the baleen, or whalebone, makes its appearance. 
This remarkable structure, though, as will be presently 
shown, only a modification of a part existing in allemam- 
mals, is, in its specially developed conditions baleen, 
peculiar to one group @f whales. It is therefore, perfectiy 
in accord with what might have been expectgd, that it is 
comparatively late in making its appearance. Characters 
that areecommon to a large number of species appear 
early, those that are special to a few, at a late period; 
alike both in the history of the race and of the indi- 
vidual. 

Baleen consists of a series of flattened, horny plates, 
several hundred in number, on each side of the palate, 
separated by a bare interval along the middle line. They 
are placed transversely to the long axis of the palate, 
with very short “spaces between them. Each plate or 
blade is somewhat triangular in form» with the base 
attached to the palate, and®he apex hanging downwards. 
The outer edge of theblade is hard and smogsh, but the 
inner edge and apex fray out into long, @risfly fibres, so 
that the roof of the whale’s mouth looks as if covered 
with hair, as described by Aristotle. The blades are 
longer near the middle of the series, and graflually 
diminish near the front and back of the mouth. The 
horny plates grow from a dense fibrous and highly vas- 
cular matrix, which covers the palatal surface of the 
maxilla, and which sends out lamellar processes, one of 
which penetrates the base of each blade. Moreover, the 


free edge of these processes is covered with very long 


vascular thread-like papilla, one of which forms the 
central axis of each of the hair-like epidermic fibres of 
which the blade is mainly compcsed. A transverse 
section of fresh whalebone shows that it is made up of 
numbers of these soft vascular papille, qrcular in outline, 
each surrounded by concentrically arranged epidermic 
cells, the whole bound together by other epidermic cells, 
which constitute the smooth cortical (so-called “ enamel ”) 
surface of the blade, and which, disintegrating at the free 
edge, allows the individual fibres to become loose and to 
assume the hair-like appearance spoken of before. These 
fibres differ from hairs in not being formed in depressed 
follicles in the enderon, but rather resembde those of 
which the horn of the rhinoceros is composed. ‘The 
blades are supported and bound together for a certain 
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distance from their base, by a mass of less hardened 
epithelium, secreted by the surface of the palatal mem- 
brane or matrix of the whalebone in the intervals of the 
lamellar processes. This is the “intermediate substance” 
of Hunter, the ‘‘gum”’ of the whalers. 

The function of the whalebone is to strain the water 
from the small marine mollusks, crustaceans, or fish upon 
which the whales subsist. In feeding they fill the immense 
mouth with water containing shoals of these small crea- 
tures, and then, on their closing the jaws and raising the 
tongue, so as to diminish the cavity of the mouth, the 
water streams out through the narrow intervals between 
the hairy fringe of the whalebone blades, and escapes 
through the lips, leaving the living prey to be swallowed. 
Almost all the other Structures to which I am specially 
directing your attention, axe, as J have mentioned, ina 
more or less rudimentary state in the Cetacea ; the baleen, 
on the other hand, is an example of an exactly contrary 
condition, but an equally instructive one, as illustrating 
tbe mode in which nature works in producing the infinite 
variety wesee in animal structures. Although appearing 
at first sight an entirely distinct and special formation, it 
evidently consists of nothing more than the highly modified 
papillæ of the lining membrane of the mouth, with an ex- 
cessive@and cornified epithelial development. 

The, bony palate of all mammals is covered with a 
closely-adhering layer of fibrovascular tissue, the surface 
of which is protected Wy a coating of non-vascular epi- 
thelium, the former exactly corresponding to the derm or 
true skin, and the latter to the epiderm of the external 
surface of the body. Sometimes this membrane is per- 
fectly smmoth, but it is more often raised into ridges, 
whicherun in a direction transverse to the axis of the 
head, andasse curved with the concavity backwards ; the 
ridges moreover do not extend agross the middle line, 
being interrupted by a median depression or rapé. Indi- 
cations of these ridges are clearly seen in the human 
palate, but they attain their greatest development in 
the Ungulata. In oxen, and especially in the giraffe, they 
fofm distinct lamine, and their free edges develope a row 
of papilla, giving them a pectinated appearance. Their 
epithelium is thick, hard, and white, though not horny. 
Although the interval between the structure of the ridges 
in the giraffe’s palate and the most rudimentary form of 
baleen at present known Is great, there is no difficulty in 
seeing that the latter is essentially a medification of the 
former, Just as the hoof of the horse, with its basis of highly 
developed vascular laminze and papillae, and the resultant 

.complex agrangement of the epidemic cells, is a modifi- 
cation of th® si@ple nail or claw of other mammals, or as 
the horn of the rhinoceros is only a modification of the 
ordinary derm and epiderm covering the animal’s body 
differ€ntiated by a local exuberance of growth. 


(To be continued.) 


THE PERAK TIN-MINES} 


HIS interesting memoir, which forms part of the 
Archives des Missions scientifiques et litteratres, série 

lil, vol. ix., gives the result of aseven months’ exploration 
of the Malay State of Perak, made by the author, who 
was sent by the French Government upon a mission of 
scientific inquiry igto the Malay Archipelago in 1881. 
Perak, although an insignificant unit among even the 
smallest States of the world, its extreme dimensions being 
only 95X50 miles, or an area of less than 5000 square 
miles, has long been known as a tin-producing country, 
being mentioned in the narratives of Tavernier, and the 
Dutch and Portuguese navigators of the seventeenth 
century ; but it is only since the large influx of Chinese 
miners, consequent upon the suppression of the Taeping 
rebellion, ghat it has become of first-rate importance. 


1 “Tes Mines d’Etain de Perak.” Par J. Errington de la Croix. 8vo. 
Paris, 1882.) 
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The success attained by the first-comers led to asrapid 
Increase of the Chinege population, who arrived in such 
numbers as to be soon beyond the control of the feeble 
Malay Government, and the mining being carried on with- 
out any regulations as to boundaries, the miners became 
divided into two parties, who made warupon each other with 
varying success, the Sultan looking on impartially during 
the contest, but siding with the winners. The defeated 
party in 1872 having taken to piracy at sea, was sup- 
pressed by English gunboats, anda resident was appointed 
for the purpose of keeping ordet ; but the Malays having 
revolted in 1875, when the resident was murdered, the 
country has since been placed under a*British protecto- 
rate, with a native rajah, under the title of Regent. This 
has been attended with the happiest results, the country 
having made great progress during the last six years, 
under the vigorous and enlightened management of the 
resident, Hugh Low, Esq., C.M.G., and now bids fair, 
according to the author, to become the most considerable 
producer of tin in the world. s 
The mines worked up to the present ag entirely alluvial 
or stream works, the watercourses being filled wah sand 
and gravel deposits to a deptl® of 20 or 30 feet, resting 
upon a floor of pure china clay, apparently derived from 
the decomposition of the granitic rocks forming the 
numerous parallel ridges which traveree the country from 
north to south. The geological description is necessarily 
imperfect owing to the dense tropical vegetation which 
covers the entire ccunty ; but the author has been able to 
establish the presence of numerous quartz veins traversin 
the granites which are coarsely porphyritic in the centre 
and largely charged with tourmaline at the edges of the 
masses, in fact reproducing the phenomena observed in 
the north-western tin districts of Cornwall.* No mines 
have as yet been opened in any,of these veins, but 
the author speaks of blocks of tim ore weighing more 
than I cwt. as having been found in the immedi:te 
vicinity of the hills, which are evidently not far removed 
from their original position. The bulk of the production is, - 
however, derived from smaller rounded crystalline masses 
and grains contained in the lower part of the alluvial 
gravel, the workable thickness ranging from 7 to Io feet, 
and the proportion of clean ore or “black tin” from about 
I to 4} per cent. by weight. This is remarkable for its 
purity, being almost entirely free from wolfram, arsenic, 
and other foreign substances, which are so troublesome 
to the Cornish tin-miner. The methods of working, 
mechanical preparations, and smelting of the ore are of 
the simplest possible kind, the work, with the exception 
of a few centrifugal steam-pumps, and of Chinese chain- 
pumps driven by water-wheels, being entirely carried out 
by manual labour, with furnaces and other appliances of 
the most primitive types. This simplicity adds con- 
siderably to the interest of the author’s detailed and 
carefully illustrated description, which enables the reader 
to realise in imagination the conditions prevailing in 
our western districts in the days when the Phoenicicns 
traded with the Cornish miners for tin at St. Michael’s 
Mount. Under the new British rule, the country has 
made rapid progress, the output of tin having risen 
from 2059 tons_in 1876 to 5994 tons in 1881, the 
whole of which is exported through Penang. As at 
the latter date the cost of production, including revenue 
charges of about 17/7, was estimated at about 612 per 
ton, while the local selling price was 88/7, showing a 
profit of 45 per cent., the popularity of the business is 
sufficiently explained. It is not probable, however, that 
such large profits will continue to be realised after the 
more productive deposits have bgen exhausted. It does 
not appear from the narrative that European labour of 
any kind is employed, the workpeople belonging to 
three races, namely, Malay aborigines, Klings or coolies 


! from Madras and the Malabar coast, and Chinese, 


the latter supplying the whole of the miners, smelters 
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and other artisans directly employed in producing the 
metal, The author has a very high- opinion of the 
Chinese miners, who are described as sober, regular in 
work, and accustomed to cooperative enterprises, against 
which, however, must be set the defects of being addicted 
to excess in opium and gambling, besides being very 
quarrelsome and exceedingly superstitious. The latter 
failing is, however, ofe interest as reproducing the old 
European legends of guédian genii of the mine, the 
“Kobads” of Germany and “ Knockers” of Cornwall, 
who require to be ,propitiated by sacrifices and kept in 

ood humour by orderly behaviour on the part of the 
miners. Infractions of the last rules are punished by 
the withdrawal of the guardian gnome, who takes all 
the unwrought ore in the mine away with him. 

The execution of the work, both as regards illustration 
and typography, are exceedingly good, and reflect great 
credit upon the French National Printing Office. 








THE SIZE OF ATOMS? 


F OUR lines of argument founded on obseryation have 

Jed to the concłųşion that atoms or molecules are 
not Inconceivably, not immeasurably small. I use the 
words “inconceivably’’ and ‘‘ immeasurably” advisedly. 
That which is measurable is not inconceivable, and there- 
føt the two words put together constitute a tautology. 
We leave inconceivableness in fact to metaphysicians. 
Nothing that we can measure is inconceivably large or 
inconceivably small in physical science. It may be diffi- 
cult to understand the numbers expressing the magnitude, 
but whether it be very large or very small there is nothing 
inconceivable in the fature of the thing because of its 
greatness or smallness, or in our views and appreciation 
and numerical expressfon of the magnitude. The general 
result of the four lines of reasoning to which I have re- 
ferred, founded respectively on the undulatory theory of 
light, on the phenomena of contact electricity, on capil- 
lary attraction, and on the kinetic theory of gases, agrees 
in showing that the atoms or molecules of ordinary matter 
must be something like the 1/10,000,000, or from the 
1/10,000,000 to the 1/100,000,000 of a centimetre in dia- 
meter. I speak somewhat vaguely, and I do so, not in- 
advertently, when I speak of atoms and molecules. I 
must ask the chemists to forgive me if I even abuse the 
words and apply a misnomer occasionally. The chemists 
do not know what is to be the atom ; for instance, whether 
hydrogen gas is to consist of two pieces of matter in 
union constituting one molecule, and these molecules fly- 
ing about ; or whether single molecules each indivisible, 
or at all events undivided in chemical action, constitute 
the structure. I shall not go into any such questions at 
all, but merely take the broad view that matter, alfhough 
we may conceive it to be infinitely divisible, is not infi- 
nitely divisible without decomposition. Just as a building 
of brick may be divided into parts, into a part containing 
1000 bricks, and another part containing 2500 bricks, and 
those parts viewed largely may be said to be similar or 
homogeneous; but if you divide the matter of a brick 
building into spaces of nine inches thick, and then think 
of subdividing it farther, you find you have come to fome- 
thing which is atomic, that is, indivisible without destroying 
the elements of the structure. The question of the molecular 
structure of a building does not necessarily involve the 
question, Can a brick be divided into parts, and can those 
parts be divided into much smaller parts? and so on. It 
used to be a favourite suBject for metaphysical argument 
among-t the schoolmen whether matter is infinitely 
divisible, or whether sface is infinitely divisible, which 
some maintained, whilst others maintained only that 
matier is not infinitely divisible, and demonstrated that 


* A lecture delivered by Sir William Thomson at the Royal Institution, 
on Friday, February 2. Revised by the Author. ` 
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there is nothing inconceivable in the infinite subdivision 
of space. Why, even time was divided into momeuts 
(time-atoms !), and the idea of continuity of time was 
involved in a halo of arguments ani metaphysical—-I will 
not say absurdity—but metaphysical word-fencing, which 
was no doubt very amusing for want of a more instruc- 
tive subject of study. There is in sober earnest this very 
important thing to be attendel to, however, that in 
chronometry as in geometry, we have absolute continuity, 
and it is simply an inconceivable absurdity to suppose a 
limit to smallness whether of time or of space. But on 
the other hand, whether we can divide a piece of glass 
into pieces smaller than the 1/100,000 of a centimetre in 
diameter, and so on without brea':iifg it up, and making 
it cease to have the propertieseof glass, just as a brick 
has not the property of a brick wall, is a very practical 
question, and a question which we are quite disposed to 
enter upon. 

I wish in the beginning to beg you not to run awaye 
from the subject by thinking of the exceeding smalincss 
of atoms. Atoms are not so exceedingly small after ail. 
The four lines of argument I have referred to make it 
perfectly certain that the molecules which constitute the 
air we breathe are not very much smaller, if sma#er at 
all, than 1/10,000,000 of a centimetre in diameter. J] was 
told by a friend just five minutes ago that if I gjve you 
results in centimetres you will not®understand me. I do 
not admit this calumny on the Royal Institution of Creat 
Britain ; no doubt many of ypu as Englishmen are more 
familiar with the unhappy British inch ; but you all surely 
understand the centimetre, at all events it was taught 
tilla few years ago in the primary national schools: hook 
at that diagram (Fig. 1), as I want you all to undesmeand an 





One centimetre. One millimetre 


ý Fic, x. 


inch, a centimetre, a millimetre, the 1/10 of a millimetre, 
and the 1/100 of a millimetre, the 1/1,000 of a millimetre, 
and the 1/1,000,009 of a millimetre. The diagram on the 
wall represents the metre; below that the yard; next the 
decimetre, and a circle ofya decimetre °diameter, the 
centimetre and a circle of a centimetre, and the milli- 
-. . @ A e 

metre, which is M10 of a centimetre, or in ùne numbers 
1/40 of aninch. We will adhere however to one simple 
system, for it is only because we are in England that 
the yard and inch are put before you at all, among 
the metres and centimetres. You sec on the dia- 
gram then the metre, the centimetre, the millimetre, 
with circles of the same diameter. Somebody tells me 
the millimetre is not there; I cannot see it, but it cer- 
tainly is there, and a circle whose diameter is a milli- 
metre, both accurately painted in black. I say there is a 
millimetre and you cannot see it. And now imagine 
there is 1/10 of a millimetre, and ¢herve 1:100 of a milli- 
metre and 1/1000 of a millimetre, and “tere is a round 
atom of oxygen 1/1,000,000 of a millimetre in diameter. 
You see them all, © 

Now we must have a practical meantwof measuring, 
and optics supply us with it for thousandths ef a milli- 
metre. One of our temporary standards of measurement 
shall be the wave-length of light; but the wave-length is 
a very indefinite measurement, because there are wave- 
lengths for different colours of light, visible and invisible, 
in the ratio of 1 to 16. We have, as it were- borrowing 
an analogy from sound—four octaves of light that we 
know of. How far the range in reality exteifs above 
and below the range hitherto measured, we cannot even 
guess in the present state of science. The table before 
you (Table I.) gives you an idea of magnitudes of length, 
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f -+ TABLE I.—Data for Visible Light. Now in that be&utiful experiment well known. ‘as ' 
tae.” Wave-length in ` Wave Frequency, or Newton’s rings we have at once a measure of length in 
of Spectrum. Centimetres. a eee 
A ZA 7'604 R 0° a. 395°0 X 10” 
B n 6867, a 4373 >s 
Cc. . 6'562 ,, e 4577 » 
D; 3 ° 5°895 re 7 ‘ 
D, 5'889 Cy, gi ee, A 
E 5'269 ,» ae 570°O 75, 
b 5°183 » ate 
F 4'861 ss, se 617°9 » 
G 4°307 55 ve 697°3 » 
H, oes 3'963 73 Í ree 756°9 33 
H, œ... 36933 » . 


. . ‘ new 763°6 3 
and again of small intervals of time. In the column on 
the left you have the wave-length of light in fractions of 
a centimetre ; the unit in which these numbers to the left 
is measured is the 1/100,000 (or 1075) of a centimetre. 
We have then, of visible light, wave-lengths from 7$ to 4 
*nearly, or 3°9. You may say then roundly, that for the 
wave-lengtas of visible light, which alone ‘is what is re- 
. presenéed on that table, we have wave-lengths of from 4 
to 8 on our scale of 1/100,000 of acentimetre. The 8 is 
invisible radiation a little below the .red end of the spec- 
trum. The lowest, marked by Fraunhofer with the letter 
A, teas for wave-length 74/100,000 of a centimetre. On 
the motel before you J will now show you what is meant 
by ‘a “wave-length;”’ it is not length along the crest, 
such as we sometimes see well marked in a breaking 
wave of the sea, on a long s®raight beach; it is distance 
from crest to crest of the waves. [This was illustrated 
by a large number of horizontal rods of wood connected 
together and suspended bifilarly by two threads in the 
centre Manging from the ceiling ;* on moving the lower- 
most rad, a wave was propagate® up the series.} Imagine 
the ends of those rods to represent particles. The rods 
themselves let us suppose to be invisible, and merely 
their ends visible, to represent the particles acting upop 
ene another mutually with elastic force, as if of india- 
rubber bands, or steel spiral springs, or jelly, or elastic 
material of some-kind, They do act on one another in 
this.model through the central mounting. Here again is 
another model illustrating waves (Fig. 2)? The white 
circles on the wooden rods represent pieces of matter— 
I will not say molecules at present, though we shall deal 
with them as molecules afterwards. ` Light consists of 
vibrations trafisverse to the dine of propagation, just as in 
the models before you. 
e 

t The dets Of this biñlar suspension need not Be minutely described, 
as the new form, witha single steel pianoforte wire to give the required 
mutual forces, described belew and represented in Fig. 2, is better and more 
easily made. 

2 Chis apparatus, which is represented in the woodcut, Fig. 2, is of the 
following dimensions and description. The series of equal and similar bars 
(B) of which the ends represent molecules of the medium, and the pendulum 

- bar (P}, which performs the part of exciter of vibrations, or of kinetic store 
of vibrational energy, are pieces of wood each 5o centimetres long. 3 centi- 
metres broad, and 1'5 centimetres thick. The suspending wire is steel 
p anoforte wire No. 22 B W.G. (‘07 of a cm. diameter), and the bars are 
secured to it in the following manner. Three brass pins of about “4 of a 
centimetre diameter are fitted loosely in each bar in the position as indi- 
cated ; z.¢. forming the corners of an isosceles triangular figure, with its base 
parallel to the line of the suspending wire, and about x mm. to one side of 
it. The suspending wire, which is laid in grooves cut in the pins, is passed 
under the upper pin, outside the pin at the apex of the triangle, over the 
upper side of the lower pin, and thence down to the next bar. The upper 
end of this wire is secured by being taken through a hole in the supporting 
beam and several turns of it put round a pin placed on one side of the hole, 
as indicated in the diagram. To each end of the pendulum bar is made fast 
a steel spiral springs shown ; the upper ends of these springs being secured 
t> short cords which pass up through holes in the aa 4 beam, and are 
fastened by two or three turns taken round the pins. These steel springs 
serve as potential stores of vibrational energy alternating in each vibration 
with the kinetic store constituted by the pendulum bar, The ends of the 
vibrating bars (B) are loaded with masses of lead attached to them. The 
much larger masses of lead seen on the pendulum bar, which are adjustable 
to different positions on the bar, are, in the diagram, shown at the smallest 
distance apart. The lowermost bar carries two vanes of tin projecting down- 
wards, which dip into viscous liquid (treacle diluted with water) contained 
bn the vessel (à. A heavy weight resting on the bottom of this vessel, and 


connected the lower end of the suspending wire by a stretched indiarubber 
band, serves tə keep the lower end of the apparatus in position. The period 


ae 


f 
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of vibration of the pendulum bar is adjustable to any desired magnitude by Fic. 2. 

shifting in or out the attached weights, or by tightening or relaxing the 

cords which pull the upper ends qf the spiral springs. the distance between two pieces.of glass to give any par- 
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ticular tint of colour. The wave-length you see, in the 
distance from crest to crest of the waves travelling up the 
long model when I commence giving a simple harmonic 
oscillation to the lowest bar. I have here a convex lens 
of very long focus, and a piece of plate glass with its back 
blackened. When I press the piece of glass against the 
glass blackened behind, I see coloured rings ; the pheno- 
menon will be shown to you on the screen by means of 
the electric light reflected frqfy the space of air between 
the two pieces of glass. This phenomenon was first ob- 
served by Sir Isaac Newton, and was first explained by 
the undulatory theory’of light. [Newton’s rings are now 
shown on the screen before you by reflected electric 
light.] If I press the glasses together, you see a dark 
spot in the centre ; the rings appear round it, and there 
is a dark centre with irregularities. Pressure is required 
to produce that spot. Why? The answer generally 
given is, because glass repels glass at a distance of two or 
three wave-lengths of ligft ; say at a distance of 1/5,000 
of a centimetre. I dp not believe that for a moment. 
The seeming repulsion comes from shreds or particles of 
dust between them. The bla@k spot in the centre is a 
place where the distance between them is less than a 
quarter ofa wave-length. Now the wave-length for yellow 
light is about 1/17,000 @fea centimetre. The quarter of 
1/17,000 is about 1/70,000. The place where you see the 
middle of that black circle corresponds to air at a distance 
of less than 1/70,000 of a centimetre. Passing from this 
black"§pot to the first ring of maximum light, add half a 
wave-length to the distance, and we can tell what the 
distance between the two pieces of glass is at this place ; 
add another half wave-length, and we come to the next 
maximum of light again; but the colour prevents us 
speaking very definitely because we have a number of 
different wave-lengths c@cerned. I will simplify that 
by reducing it all fo one qplour, red, by interposing a red 
glass. You have now one colour, but much less light 
altogether, because this glass only lets through homo- 
geneous red light, or not much besides. Now look at 
what you see on the screen, and you have unmistakable 
evidence of fulcrums of dust between the glass surfaces. 
When I put on the screw, I whiten the central black 
spot by causing the elastic glass to pivot, as it were, 
round the innumerable little fulcrums constituted by the 
molecules of dust ; and the pieces of glass are pressed 
not against one another, but against these fulcrums. 
There are innumerable—say thousands -of little particles 
of dust jammed between the glass, some of them of per- 
haps 1/3,000 of a centimetre in diameter, say 5 or 6 wave- 
lengths. If you lay one piece of glass on another, you 
think you are pressing glass on glass, but it is nothing of 
the kind; it is glass on dust. This is a very beautiful 
phenomenon, and my first object in showing this experi- 
ment was simply because it gives us a linear measure 
bringing us down ag once to 1/ 100,000 of a centimetre. 

Now I am just going to enter a very little into detail 
regarding the reasons that those four lines of argument 
give us for assigning a limit to the smallness of the mole- 
cules of matter. I shall take contact electricity first, and 
very briefly. If 1 take these two pieces of zinc gnd copper 
and touch them together at the two corners, they become 
electrified, and attract one another with a perfectly defig 
nite force, of which the magnitude is ascertained from 
absolute measurements in connection with the well-esta- 
blished doctrine of contact electricity. I do not feel it, 
because the force is very small. You may do the thing 
in a measured way ; you may place a little metallic knob 
or projection on one of them gf 1/100,000 of a centimetre, 
and lean the other against it. Let there be three such 
little metal feet put on the copper; let me touch the zinc 
plate with one of them, and turn it gradually down till it 
comes to touch the other two. In this position, with an 
air-space of 1/100,000 of a centimetre between them, 
there will be positive and negative electricity on the zinc 


and copper surfaces respectively, of such quantities as to 
cause a mutual attraction amounting to 2 grammes weight 
per square centimetre. The amount of work done by the 
electric attraction upon the plates while they are being 
allowed to approach one another with metallic connection 
between them at the corner first touched, till they come 
to the distance of 1/100,000 of a centimetre, ij 
2/100,000 of a centimetre-gramme, supposing the area 
of each plate to be one square centimetre. 


(To be continued.) 


DEATH OF THE PRESIDENT OF THE 
ROYAL SOCIETY 


Le is with the profoundest regret that we an- 

` nounce the death of Mr. Spottiswoode, the 
President of the Royal Society, at 11.15 yesterday 
morning. The bulletin issued on Tuesday to the 
effect that although there was no hemorrhage, still 
that there was no improvement in Mr. Spottis- 
woode’s condition, boded ill because those who e 
knew him best feared that a reserve of strength, 
which might perhaps have made way against the 
further progress of the fever through its later 
stages, was wanting, j 

As the sad news reaches us just as we are going 
to press, and as indeed we so recently entered at 
some considerable length into the lifework of IMIT 
who is now no more, tif#re is no necessity for us 
on the present occasion to do more than mak@ the 
above*announcement. This, however, must be 
said: that there is hardly a man of science in 
this country, and there are very many in other 
countries, who will not feel that they have lost a true 
friend, andeone of whose friendship any man might 
have been proud. There is little doubt too that if 
he had been more sparing of himself in the various 
duties which were dncumbent upon him as Presi- 
dent of the Royal Society, if he had not # freely 
given all his thoughts and af? his exertions to any 
scientific questios whiclf was going on, ther@mi@ht 
have been more time for relaxation, and there might 
have been strength to have tided over the illness 
which has now laid him low. 





NOTES 


WE regret to have to announce the death of General Sir 
Edward Sabine, K.C.B., which occurred on the 26th inst. at 
Richmond, where he had been residing for the Inst twelve 
months. He was in his ninety-fifth year, having been born 
October 14, 1788, 


ea 

AT the meeting of the Paris Academy of Scienc@on Monday 
last week the following message concerning the eclipse observa- 
tions from M, Janssen, dated San Francisco, was read :— 
‘¢ Janssen: discovery of the Fraunhofer spectruin and the dark 
lines of the solar spectrum in the corona, showing cosmical 
matter around the sun. Large photographs of the corona and 
the circumsolar regions to a distance of 15°, in search for intra- 
Mercurial planets. Palisa and Tyouvelot : Exploration o the 
circumsolar regions; no intra-Mercurial planets found. Zrsuve 
fot: Sketch of the corona. Tacchini: Polarisation of the corona 
and streamers; spectrum of the streamers, showing analogy 
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with the spectrun of comets.; continuous spectrum corona ; spec- 
trum of protuberances ; plates and drawings of protuberances.” 


THE American Associafion for the Advancement of Science 
will hold its thirty.second annual meeting at Minneapolis, Minn., 
August 15 and following days. The president-elect is Prof. 
C. A. Young of Princeton, and the following is the list of the 
sectional vice-presidents of the meeting :—Section A (Mathe- 
matics and Astronomy), W. A. Rogers of Cambridge; B (Phy- 
sics), H. A. Rowland of Baltimore; C (Chemistry), E. W. 
Morley of Cleveland; D (Mechanical Science), De Volsen 
Wood ofdfoboken E (Geology and Geography), C. H. Hitch- 
cock of Hanover; F (Biology), W. J. Beal of Lansing; G 
(Histology and Microsœ®py), J. D. Cox of Cincinnati; H 

_ (Anthropology), O. T. Mason of Washington;' I (Economic 
Science and Statistics), F. B. Hough of Lowville. The permanent 
secretary is F. W. Putnam of Cambridge ; the general secretary 
(of the meeting), J. R. Eastman of Washington. 


THE annital meeting of the American Academy of Arts and 
Sciences was held in Boston, Tuesday, May 29. The following 
ofgcers, we learn from Science, were elected for the ensuing 
year :—President, Prof. Joseph Lovcring; vice-president, Dr. 
Oliver Wendell Holmes; corresponding secretary, Prof. Josiah 
P. Cooke; recording secretary, Prof. John Trowbridge ; trea- 
surer, H. P, Kidder ; librarian, S. H. Scudder. M. Adolph 
Wurtz of Paris was electedga foreign honorary member. The 
list of members of the Academy now includes 192 resident 
Feliows, 92 associate Fellows, and 72 foreign honorary mem- 
Wrs. The Academy voted unanimously to confer the Rumford 
go'd medal upon Prof. Henry A. Rowland of Baltimore for his 
reseatches in light and heat. 

° , 


A NEW mode of measuring light was proposed at the last 
meeting of the Royal Society by Mr. Preecey F.R.S. The 
standard of reference is a small surface illuminated to a given 
intensity, and the mode of comparison is the light given by a 
small glow lamp whose state of incandescence is raised or 
lowered by increasing or diminishing an electri® current. The 
amount of illumination is measured by the amount of current 
flowing, so that the number of amperes gives the degree of illu- 
mination. The standard surface is thaé illuminated by a British 
“candle ” at 12°7 inche:, and this is the same as that produced 
by the French ‘‘bec” at 1 fhetre distance. In this way sunlight, 
moonlight} twilizht, fog, and the*amounteof illumination in any 
part of a room or building, or that distributed over a street or 
area at any time of day or night can be measured without any 
weference to the source of light or its distance from the point 
lighted. We have in fact a standard of illumination very easily 
and simply measured. 


Pror. BUREAU has been appointed Director of the Jardin des 
Plantes in place of the läte M. Decai-ne. 


On Saturday, June 16, a joint meeting of the Essex Field 
Club and the Geologists’ Association was beld at Grays for the 
purpose of visiting the “ Deneholes” in Hangman’s Wood. From 
fifty to sixty members and visitors, including many members of 
the Anthropol#tical Institute, were present, and nearly all had 
an opportuffity of descending one or both of the two holes which 
were exhibited for the occasion. The meeting was under the 
conductor hip of Mr. T. V. Holmes, F.G.S., who has written a 
j] aper giving an account of last year’s preliminary expluration, 
which will shortly appear in the Transactions of the Essex Field 
Club. Photographs of the interior of one of the holes were suc- 
cessfully taken by Mr. A. J. Spiller by means of magnesium 
burnfng in oxygen. The party assembled for tea at the ‘‘ King’s 

` Arms” Hotel, when the president of the Club, Prof. G. S. 


_ Boulger, and Mr. Holmes announced that it was the intention of 


the Club to yndertake the systematic investigation of these in- 
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teresting prehistoric remains, both at Grays and elsewhere along 
the Essex shore of the Thames. A large fund will be required 
for this work, and a committee has been formed.for the purpose 
of organising the explorations, which will be carried on under 
the personal superintendence of Mr. T. V. Holmes and Mr. 
F. C. J. Spurrell. After some remarks by Dr. Hicks, the pre- 
sident of the Geologists’ Associatien, the meeting broke up. A 
public appeal for assistance Will shortly be made, and in the 
meantime subscriptions will be gladly received by the treasurer 
of the Essex Field Club, Mr. Andrew Johnston, J.P., The Firs, 
Woodford, or by the Hon. Secretary, Mr: William Cole, Laurel 
Cottage, Buckhurst Hill, to be paid to the accouat of the 
** Denehole Exploration Fund.” 

© 


. e 

Ir will be seen from our Correspondence Columns that an 
earthquake was felt in the south-west of England on Monday. 
The shock seems to have spread wery widely over Devonshire 
and East Cornwall, At Holsworthy, Devonshire, a very. 
perceptible shock was felt at seventeen migutes to two 
o'clock that afternoon. Fl®ors shook, and doors and win- 
dows ratled as from a passing train. No damage is re- 
ported. A severe shock was felt at Hartland and Clovelly at 
1.30 p.m., and a second shock &eClovelly at 1.40. Houses 
shook considerably, and the bottles on counters in shops were 
- knocked against each other. A similar statement is sent from 
Bude. ,The inhabitants of Princetown and the viemaity of 
Dartmoor, about two o'clock were startled by two smart 
shocks, followed by a subterranean rumbling like the passing 
of a very heavy waggon, or the echo of distant thunder, The 
first trembling was of sufficient intensity to be perceptibly felt by 
those who happened to be occupyigg a chair, and the like effect 
was produced on small movable.®bjects, but it resulted in no 
misshief, The disturbances appargnutly travelled from north east 
to west. At Launceston at twenty minutes to two a shock was 
felt,-accompanied by a rumbling noise, which lasted at intervals 
during about thirty minutes. The houses shook, and china and 
earthenware rattled on the shelves. About an hour afterwards 
another shock was felt, but not so severe. Similar information 
comes from Lostwithiel, Liskeard, Lydford, Tavistock, Oke- 
hampton, and Bideford. 


THE Fine Art Society (148, New Bond Street) have sent us 
an artist’s proof of M. Leopold Flameng’s very fine etching 
after Mr. John Collier’s picture of the late Mr. Darwin. The 
original is admittedly faithful and characteristic, and of high 
rank as a work of art, and M. Flameng has been perfectly suc- 
cessful in reproducing the artist’s intention. The result of both 
these labours is a portrait of: the greatest man of science of this 
century, which all other men of science should be glad to pos ess. 
We believe the number printed is limited. M. Flameng will 
also undertake a similar etching of Mr. Céilier’s picture of Prof. 
Huxley in this year’s Exhibition. 


WE have received the Report of the ‘Royal Victoria Coffee 
Hall, where, as may be known ‘to many of ourjdreaders, much 
good work #® being done at the present time in the way of pro- 
viding cheap amusement every night, free from the temptation 
fo drink and other evils common to ordinary music halls. 
Among other experiments being tried are short lectures of 
the simplest and most popular kind, generally on some 
scientific subject illustrated by the oxyhydrogen lantern. 
Weare told that a really good lecturer who understands his” 
audience as well as his subjece meets with a most ehcouraging 
reception, but that very few men of science give their assistance 
in this good work. We regret this ; but we believe it is largely 
due to the fact that very little is known of the work in question, 
and that if a general appeal were made to those men of science 
who occasionally give an account either of their own work or 
j the work of others, many would be found willing to join in the 
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effort which js now being made to interest the working classes 
in science in what was formerly the Royal Victoria Theatre. 


OUR Paris Correspondent writes :—An interesting experiment 
took place on June 24, at the early hour of 3.45 in Paris, for the 
purpose of testing the capacity of accumulators of the French 
Storage Company to move tramcars, We travelled up to La 
Muette and back, a distance of 30 kilometres, in about three 
hours and twenty minutes, inckiding stoppages and loss of time 
incurred by several incidents. Tlegoad has many steep inclines, 
which were ascended without difficulty. The mean velocity 
exceeded 10 kilometres par hour. The electricity was supplied 
by sgventy accumulators, weighing 30 kilograms each, which 
were placed under the seats. At starting the potential was 
140 volts, and having completed its task the current was as high 
as 126, so tBat at least 10 kilometres more could bave been run if 
deemed necessary. This run is the longest on record made by 
electricity. M. Philippart was directing the operations. 


THE Balloon Exhibitign was closed at the Trocadéro on the 
24th inst. It was visited by two officers of the British army, sent 
by the Government to report. Amoifg the notable objects we may 
mention the original valve used by Gay-Lussac in his ascent, a 
new valve used by French aéronauts, the car and ret of Lhoste 
as rescued from the Nortlf Sea, a panoramic apparatus for 
photographing a bird's-eye view of scenery as seen from a 
balloon at an altitude of 2co metres, several photographs 
tahen fewtn the cars cf captive or free balloons in Paris, Boston, 
and Reuen, a refrigerator by Mignon and Bouard for instantly 
condensing vapour from clouds, bichromate elements con- 
structed by Trouvé for Tissandier’s intended aérial experiments. 


THE following are the detgils of the method by which the 
fairy-like illuminations at Moscow at the coronation were pro- 
duced :— The Tower of Ivan the Great and its side galleries 
were lit up by 3,500 small Edison lamps, fed by eighteen port- 
able engines, which moved a number of dynamo-electric 
machines of every existing system, The po tab'è engines and 
machines were kept at the other bank of the Moskwa. The 
sheds communicated with the tower by seventy aërial electric 
wires. On the ramparts of the Kremlin towards the river eight 
large and ten smaller electric suns threw their light over the 
river, The rest of the illuminations consisted of 2c0,000 lamps 
and 30,000 coloured glass globes, 50,oco lanterns of Venetian 
glass, 60c,coo tapers, and 10,800 lb, of fireworks. 


THE National Museum at Washington is one of the best 
examjles jn the United States ef the practical application of 
electricity. In so large a building it was found advisable to 
take advantage of the best means of communication, first being 
its system of telephones and call-bells, by which those in any 
room can communicate with every room in the building. 
Twenty-six telephoneseare connected by a local telephone ex- 
change, which in turn is connected with the main telephone 
office of the city. The result is that but three messengers are 
‘needed in tlis vast establishment. The photographic laboratory 
is independent of the sun, owing to the electric light there used, 
If one of the 850 windows or 230 doors is opened, a*bell rings, 
and an electric annunciator shows to an attendant at the main 
office which window or door it is. This system is soon to be 
applied to-every case of specimens. The watchmen at nigh’, 
also, are kept to their posts by hourly releasing an electric 
current at certain stations, which pierces a dial and records their 
visit. The sixteen clock dials are likewise run by electric 
currents. ant 


A MONUMENT to the memory of ‘the celebrated naturalist, 
Lorenz Oken, vill be unveiled at Offenburg on August I next. 
It will be in the shape of a fountain crowned with a marble bust 
of Oken, l i 


MESSRS. GRIFFITH AND FARRAN have issued a new and 
cheaper edition of Mrs. Lankester’s ‘““ Talks about Plants; or 
Early Lessons in Botany,” first published in 1878. 


: e 
PRINCE LuDWIG FERDINAND of Bavaria, an indefatigable 
worker in the domain of comparative anatomy, is about to 
publish a monograph on the tongue. Ricdel (Munich) will be 
the publisher. 


A MAGNIFICENT meteor was observed at Giesshiibl, near 
Mödling (Vienna), on June 3, at 9.44 p.m. It seemed to consist 
of two fireballs, an emerald green one followed by a red one, 
They both moved apparently at a not very great altituge in the 
direction south-east to north-west. The phenomenon lasted for 
three seconds. It is remarkable that “he meteor seen at the 
same place on the evening of March 13, moved in almost exactly 
the same direction. Also at Gau-Algesheim (near Mainz) a fine 
meteor was seen in the northern sky on the evening of June 3 ; 


it left a most vivid trail behind, which shone for sometimealong . 
è 


the whole extent of its path. 


A WRITER in the Worth China Herald gives some curious 
information respecting the foot-measure in China. At present ¢ 
varies largely in different parts of the country and according to 
different trades ; thus the foot of the carpenter’s rule at Ningpo 
is less than ten, while that of the junk-builders at Shanghai is 
nearly sixteen, inches. But a medium value of twelve inches is 
not uncommon. The standard foot gf the Imperial Board of 
Works at Peking is twelve and a half inches. A copper foot- 
measure, dated A.D. 81, is still preserved, and is nine anda falf 
inches in length, The width is one inch. The small coppe 
coins, commonly called cash, were made of such a size, Some- 
times, as just to cover an inch ®n the foot-rule. In the course 
of two centuries it was found that the foot had increased“half an 
inch, and a tiifference in the dimensions of musical instruments 
resulted. Want’of harmony was the consequence, and accord- 
ingly in A-D. 274 a new measure, exactly nine inches in length, 
was wade the standard. Among the means employed for com- 
paring the old ang new foot are mentioned the gnomon of official 
sundials, and the length of certain jade tubes used accérding to 
old regulations as standards. One of these latter was so adju-ted 
that an inch'in breadth was equal to the breadth of ten millet 
seeds. A hundred millet? seeds, or ten inches, was ‘the foot, 
The Clinese foot is really based on te human hand, as is the 
European foot upon the foot. pít strikes the Chinesg as very 
incongruous when they Hear that we measure cloth, wnodMork, 
masonry, &c., which they regard as especially matters for the 
hand, by the foot. Of the jade tubes above mentioned there 
were twelve, and these formed the basis for the measurement of 
liquids and solids four thousand years ago. They are mentioned 
in the oldest Chinese documents with the astrolabe, the cycle of 
sixty years, and several of the oldest constellations. It is likely 
that they will be fou d to be an importation from Babylon, and 
in that case the Chinese foot is based on a Babylonian measur 
of a span, and should be nine inches in length. 


Mr. Cuas. G. LELAND, the writer of No. 4 (1882) of the * Cir- 
culais of Information’’ of the United States Bureau of Educa- 
tion, on the subject of Industrial Art in Schools, after premising 
that ornamental art is innate in man, and indeed is eloped in 
a race before it attains proficiency in the useful, and remarking 
that the brains of the Parisians of the thirteenth century, when 
Gothic art adorned every object, were much smaller than they 
are now, draws the conclusion that children are more open to 
art education than to technical training. He finds the sexes 
equal in ability ; urges outline drawing and moncchrome as the 
foundation of further work; recommends the use of var®us 
mechanical helps, as of compasses and steicilling as actual 


incentives to freehand drawing ; urges the practice of frechand 
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from the shoulder, even in the variety of drawing called writing ; 
and gives a wonderful list of artistic effects which pupils who 
have had only short instruction in these arts are competent to 
produce. Education of this sort is valuable as simply affording 
healthy occupation of body and mind to some classes ; it opens 
the eyes of the mind, which will tend to make work popular 
instead of idleness. He teaches that nothing made by machinery 
can be artistic; physical comforts may be supplied by it, but 
works of taste and refinement must be hand-made, and among 
the poorer classes should be the produce of home art, like the 
carved oak of Ann Hathaway’s cottage. Mr. Leland was one 
of the first to point out that the decay of the apprentice system 
must soof necessitate industrial education, and he has prepared 
a series of cheap art-work manuals on decorative design, ceramic 
or porcelain painting,’ tapestry or dye-painting, outline and 
filled-in embroidery, decorative oil-painting, wood-carving, 7é- 
pousséor sheet-brass work, leather work, papier mâché, modelling 
in clay, with underglaze faience decoration, and stencilling.— 


° No. 5 of the “Circulars” is on the subject of Maternal 


Schools in France, which answer to our Infant Schools. The 
value of them as laying the foundations of education is urged by 
the. Commissioners, Excellent suggestions for object lesscns, 
whose subjects are supplied by the season of the year, and also 
for the arrangement of school buildings are given. The result of 
such schools should be a slight training of the senses by object- 
lessons ; the beginnings of habits and dispositions favourable to 
future education; a taste for gymnastics, for singing, and for 
drawing ; an eagerness to listen, observe, question, and answer ; 
the*power of attention ; a generally quickened intelligence, and 
£ mind open to receive good mural influences. In other words, 
education is a ‘‘bringing forth” of the powers of the mind, 
andenot a making it a live cycloftedia. No. 6 is a full copy, with 
a few ieful notes for comparison, of the English Report of the 
Royal Commission on Technical Education in France, presented 
by Mr. Samuelson and his coadjutors in F ebruary, 1882. 


Wiru the May number the Yournal of Forestry changed 
both its title and the colour and design of its cover, and it now 
appears under the simple name of Forestry, ft is an acknow- 
ledged fact that changes of this character are generally inad- 
visable in a journal of long-established reputation, but under the 
editorship of Mr. Francis George Héath we have no doubt that 
Forestry Wi at least maintain the reputation and circulation it 
had attained under its old“management, if it does not increase 
them,@vhigh indeed it is most ikd to do The May number opens 
with an editorial note entitled ‘“ A May Note,” in which the 
glories of spring and summer in. wocdland glades and forest are 


® cet forth. Then Mr. R. D. Blackmore gives us ‘A Cuckoo Song.” 


Amongst other readable articles nay be mentioned . ‘* Lord 
Somerville ; a forgotten President of Agriculture,” by Mr. R.A. 
Kinglake; Mr. Boulger’s ‘‘ Beauties of British Trees,” and Mr. 
Guillemard’s ‘‘ Forest Ramtle in New South“Wales.” In the 
June number the same amount of interest and variety is main- 
tained. Mr. Guillemard gives ‘A Forest Ramble in Norway.” 
The article on ‘‘ Epping Forest and its Future Management” 
will however, we have no doubt, be read by most readers, as 
any one having the slightest inclination towards any branch of 
natural histo?’ cannot fail to be interested in maintaining the 
Forest in 4 its native beauty, and if Forestry is able by its advo- 


- cacy, backed up by the opinions of those who are now taking a 


lead in the matter, to stem the tide of improvements so-called in 
Epping Forest, it will have fulfilled a work for which thousands 
will be thankful. 


THE additions to the Zoological Society’s Gardens during the 
pase week include a Crab-eating Raccoon (Procyon cancri- 
vorus 6) from Brazil, presented by Mr. Theo. Walsh ; a Ring- 
tailed Coati (Wasua rufa 6) from Brazil, presented by Mr. R.G. 


Hamilton; two Common Hedgehogs (Erinaceus, europeus), 
British, presented by Mr. S. Mummery ; four Restless Cavies 
(Cavia caprera) from Brazil, presented by Mr. E. H. Draper; a 
Ring-necked Parrakeet (Paleornis torquatus) from India, pre- 
sented by Mr. W. Quail; two Common Kingfishers (A/cedo 
ispida), British, presented by Mr. T. E. Gunn; three Common 
Vipers (Vipera berus), British, presented by Mr. C. Taylor ; two 
Common Snakes (7ropidonottis natrix), European, presented by 
Lord Arthur Russell, F.Z.S.¢ a Puma (Zelis concolor Ẹ ) from 
South America, a Goffin’s *Cockatoo (Cacatua goffini) from 
Queensland, deposited ; two West African Love Birds (Aga- 
pornis pullaria) from West Africa, an Indian Python (Python 
molurus) from India, purchased; two Vulpine Phalafigers 
(Phalangista vulpina), eight Gold Pheasants (Thaumalea picta), 
six Prairie Grouse (Tetrao @pido), a Herring Gull (Larus argen- 
tatus), bred in the Gardens. 





OUR ASTRONOMICAL COLUMN 


TuE Next TOTAL Soar Eciips#.—In NATURE, vol. xiv. 
p. 450, we gave some resul{s of an _approximafe calculation of 
the total eclipse of the sun on September 8-9, 1885, wherein the 
central line traverses New Zealand, but does not encounter land 
in any other part of its course. The correction required to the 
moon’s place there employed is svffeciently important to render a 
new calculation of interest, and we shall accordingly present here 
some of the circumstances of the eclipse, resulting from the 
substitution of the lunar places in the Nautical Almanac, which 
are founded upon Hansen’s Tables, with Prof, New cdt#b’s cor- 
rections. The elements of the eclipse as given in the ephemeris 
are employed, excepting that in place of Hansen's semidiameter 
of the mcon, we infer the semidiameter from the ratio, O 2725 of 
the horizontal parallax. j 

At a point in longitude 11h. 40m, os. E. of Greenwich, with 
40° 494 scuth latitude (nearly 6n the central line) the total 
eclipse begins, September 9, at 9h. 44m. gs. local mean time, 
and continues Im. 51s., and this will be about the longest dura- 
tion of totality available for observation upon land in this 
eclipse. For any place near the above point, the Green- 
wich mean times of beginning and ending of totality may be 
obtained from the following formule :— 

Cos. w = — 1163108 — [2°10869] sin. Z + [1°64777] cos. Z cos. (L — 16x” 16''5) 
#=8h. s8m, 211s. F [174578] sin. w — [337987] sin, 2 

— [3 85619] cos. Z cos. (L — 145° 49'°6). - 
Here L is the longitude from Greenwich, reckoned positive, 
and Z the geocentric latitude, which may be deduced from Mr. 
Stone’s valuable table in the Monthly Notices of the Royal Astro- 
nomical Society for January last, a table it might have been 
worth while to publish separately. The quantities in square 
brackets are logarithms. 

As one result of the introduction of the more accurate place 
of the moon, it is found that the central line approaches much 
nearer to Wellington; a direct calculation for that place shows 
that the total eclipse begins there at 7h. 44m. 238. a.m., and 
ends at 7h. 45m. 46s. local mean time, thus continuing IM, 23s., 
and the same figures are given by the above equations. At 
Nelson totality commences at 7h. 37m. 16s, a.m. local mean 
time, and continues Im. 3s. ° 

It may be noted that during the totality of this eclipse the 
planet Jupiter will be situated only 45° from the sun’s limb, on 
an angle of about 26° with the circle of declination at his 
centre. 


THE AMNULAR SOLAR ECLIPSE OF OCTOBER 31, 1883.— 
In May last we had a case where the track of a total eclipse of 
ethe sun was almost wholly an ocean-track, and where it was 
consequently necessary to send expeditions to the Mid-Pacific, 
to obtain observations. -The annular eclipse in October next is 
similarly circumstanced ; excepting p:ssibly one or two mere 
rocks in the ‘Pacific, it will not be observable on land, elsewhere 
than on the island of Niphon, Japan. If we calculate from the 
Nautical Almanac elements for longitude gh. 20m. 48s. E. and 
latitude 38° 11’ N., we find’ the annular phase commences at 
yh. 28m. 2s. a.m., and ends at 7h. 35m. 235., a duration of 7m. 
2is., and the sun will be at an altitude of about 12%. At the 
capital, Tokio, the eclipse will not be annular; the greatest 
phase is at 7h. 28m. a.m., magnitude 0°88 (the sun’s diameter 
being taken as unity). , 


Fune 28, 1883 | 


e ; 

THE GREAT COMET OF 1882,—In No. 2521 of the Astrono- 
mische Nathrichten is an elliptical orbit af this comet by Mr. 
John Tatlock, jun., of Williamstown, Mass., with a period of 
1376 years, which, as Prof. Krueger remarks in a note, differs 
materially from the results of Kreutz, Frisby, and Fabritius. 
It may be added that the new calculation can have little weight, 
being founded upon normals for October 8, November 24, and 
January 29, so that at the date of the first normal the comet was 
already far past the perihelion, and in fact during the whole 
interval only described a heljocentric arc of about 5°10. Dr. 
Kreutz has shown the possibility of closely representing by the 
same orbit the anteperihelion ofstrvations and those made sub- 
sequently to perihelion passage, though there may be need of 
much more minute disonssion before it can be safely assumed 
that there was absolutely no appreciable effect from the comet’s 
passage through the solar coronal region. 





° GEOGRAPHICAL NOTES 


Science announces that Lieut. Schwatka, accompanied by 
Assistant-Surgeon Wilson, C. A. Homan, U.S. Engineer Corps, 
and three private soldiers, left for Chilkat, Alaska, May 22, 
from Portland, Or., n the steamer Victoria. They are pro- 
visioned for #six months’ cruise, will employ Indians for packers, 
&c., and intend to ascend the Chélkat River to its head, make 
the passage to the head waters of the Lewis River, and descend 
the same to its junction with the Yukon, and descend the Yukon 
River to its mouth. It is sqjd to be their intention to survey the 
course of these rivers; and there is no doubt that a properly 
qualified and equipped party would find abundance of useful 
work ready to their hands. The whole route has been travelled 
befošs but not by persons in search of and qualified to obtain 
geographical information, except in very small part. The ex- 
plorations of the Krause brothers on the Chilkat and vicinity 
have been alluded to before. The Yukon has been surerficially 
examined by McMurray, Ketchum, Zagoskin, Dall, Whymper, 
Raymond, Nelsén, and others, and a few points have been 
astronomically determined , but nothing like an exact map has 
been attempted, nor do theedata for it exist. Astronomical and 
magnetic observations anywhere along its banks, and especially 
any data for a map of the Pewis River and its feeders (which are 
only known from the reports of prospectors and natives), would 
be of the highest interest. 


AT last news has again been received by Dr. Schweinfurth 
from the well-known African explorer, Dr. W. Junker. He 
was still in the Nyam Nyam country, and his last news was 
dated October 16, 1882, from the residence of a chief: named 
Semio some days’ journey south of the Mosio district of the 
present maps. Dr. Junker, who has travelled through vast dis- 
tricts hitherto unexplored, will now soon return home. The last 
time he had spent principally in various excursions, during which 
he repeatedly crossed the Uélle River to the south, and also the 
third degree north latitude, leaving his provisions in the care of his 
companion, Herr Bohndorff. On September 27 he again joined 
the latter after an absence of eighteen months, but found him so 
poorly that he had to send him home with the collections made 
up to that time. Bohndorff started with thirty-two porters, who 
carried the natural history and ethnographical collections, Of 
special interest for geographers was an excursion of Dr. Junker’s, 
which he made south of the former Munsa district of the Mon- 
buttu. Some sevefi days’ journey (about 60 kilometres) south of 
this place he reached a large river named the Nepoko, which 
the traveller identified with Stanley’s Aruwimi, one of the main 
Sari tributaries of the Congo in the middle course of the 
atter, 


Dr. PoGGE has sent a report from the Mukęnge station on 
the Lulua regarding his return journey from Nyangwe, showing 
that this was not quite as peaceable as the journey to Nyangwe 
and that he had frequently to defend himself seriously against 
a ai of ae o From the Lualaba to the Lomani, 

r. Pogge travelled by the same route as he had previ 
with Licut. Wissinenn, ia i 

ONE of the most recent additions to the ‘‘ Bibliotbéque d’Aven- 
tures etde Voyages” published by Dreyfous of Paris is a volume 
containing the letters and jo€rnals of La Perouse during his 
famous voyage round the world in 1785-88, which ended in the 
disappearance of the circumnavigator among the islands of the 
South Pacific. The volume is annotated by M. George Mantoux 
who also supplies a prefatory memoir of the great sailor. 
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‘Tar Reiche des Æolus ” is the title of a little book by Adolf 
von Pereira, published by Hartleben of Vienna, and containing 
reminiscences of a tour the author undertook to the Lipari Isles. 
It is profusely illustrated and contains a map. 


AUSTRIAN parers report that a mountain in the neighbourhood 
of Czernowitz, in the Bukovina, is manifesting singular symptoms 
of disturbance. The ground around its base, to the extent of 
over 1000 fathoms, has opened out in wide and deep chasms. 
Most of the houses of a village on the spot (Kuczumare) have 
fallen down. 


Tur Thuringian Geographical Society met at Jena on the 
17th inst., when Prof. Heckel read a paper on the flora of 
Ceylon, and Herr G. Kurze one on the outposts of European 
civilisation on the way from Zanzibar to Lake Tanganyika. 
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THE SPECTRUM OF YHE AURORA 


[NX view of the increased frequency of auroras, an inquiry into 
the present position of our knowledge as to their spectra has 
seemed to me desirable. 

The accompanying table gives in wave-lengths all the observa- 
tions I could find of the position of the bright lines of the’ 
auroral spectrum. J. R. Capron’s ‘f Auroræ and their Spectra," 
goes more fully into the subject than any other work I know, 
and therefore many of the positions are taken from it, being 
found on the sage or plate indicated in the column heated 
‘Page, &c.” The authorities for other observations are given 
in the notes, but in other cases again I cannot now state whence 
I obtained them. e 

They are arranged approximately in order of accuracy,’ but 
this is manifestly a very difficult matter to decide: if, as is very 
likely, I have made mistakes in tMis respect, 1 hope I shall be 
excused. I have gone very carefully into the matter, judas of 
the accuracy of the observations partly by their internal evidence, 
and partly by the weights which are in some cases attache® to 
them by the observers themselves. The observers’ probable 
errurs are piven in the table@after the positions of the lines. I 
consider J, R. Capron has attributed too much accuragy to w19:¢ 
of the observations of the auroral spectrum that have hitherto 
been made; certainly he has to mine. Nearly all the observers 
have measured the principal line; and, as ils position 1. very 
well known, the measurements of it are to a considerable extent 
a guide to the amount of dependence that may be placed on the 
rest, Of course it may happen to be measured correctly by 
accident, while the rest are incorrect; but, on the other hand, if 
it is incorrectly measured, it is not likely that the rest will be 
correct. It is, therefore, very desirable that observers should 
measure this line at the same time as they measure any of the 
others ; not necessarily*in order to ascertain its position, but as 
an indication of the correctness of the rest ; althowgh it does not 
always happen that all the lin@ are by any means equally 
accurate. ‘ e ° 

The most.probable positions of the lines, given@t Ae fout of 
the table, are derived from the most accurate of the observations 
of each, Below are indicated the observations whica have 
been used in the calculation in each case, with the weight given 
to each; for I have not taken the simple average of those used, 
but have given higher weights to those that seemed the best. 
The ‘ Probable Error,” as given below the ‘* Probable Average,” 
is partly calculated and partly estimated ; it seems rather large : 
perhaps it should not really be so large. 

My second series of observations (No. 18 in the table are not 
absolute measurements, but only comparisons with aand y. I 
have therefore not used them in the calculation of the general 
averages. This series is most likely affected by constant errors 
much larger than the probable errors given in the table from 
calculation. It seems rather curious that the actual errors of my 
first series (No. 17) are nearly all so much greate®than the probable 
errors; and possibly the same thing may occu®in sme other 
cases. 

E. B. Kirk’s observation (No. 28) (though a very rough one 
as regards position) is one of the most striking cf all; and, beins 
unique, confirmation of it is very desirable. It will be described 
under the different lines, &c., concerned. 

Where I have attached to an observation a Greek letter with 
a note of interrogation, it means that it is uncertain whether the 


* But the observations of each observer are placed toge'ler? however 
unequal in accuracy they may be. 
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line observed was that named at the head of the column. It is 
not always possible to identify the lines, and, in some ‘cases, 
my identifications disagree with J. R. Capron’s, 

This table shows eleven distinct and well-separated lines or 
bands, the existence of all of which may, in my opinion, be 
considered proved, all but à having been seen by two or more 
observers, 

Seven have been seen by numerous observers ; I have myself 
seen them repeatedly, though none of the other four with cer- 
tainty; but these (6, «, x, and A) have all been seen by trust- 
worthy observers, and therefore may be accepted, though of 
course further confirmation would be advantageous. 

I shall now consider each line separately. 

B is the only line yet seen in the red. It exists in all auroras 
that are tinged with red, though the spectroscope does not 
always shogv it. I have always seen this line most easily with a 
single prism ; but offen the slit has to be so wide that it appears 
merely as a red border tog. In those reddish auroras where I 
have not been able to detect it, its invisibility is probably due to 
moonlight or some such cause. There can be no doubt that this 
line is the cause of the red colour. It varies greatly in brilliancy 
with reference to a; I have seen it as bright as a, but never 
brighter.1 It sometimes exists when no redness is perceptible in 
“the aurorag it being overpowered by the other rays. 

ais almost always the brightest line in the spectrum. The 
only exceptions I have seen were that once 8 was as bright, and 
once e brighter (see below). @ probably exists in all true auroras. 
In ® few very faint ones I have not been able to see it, perhaps 
beqause it has been overpowered by the diffused light of the 
spectrym, which certainly varies in brightness relatively to the 
brightness of the lines, Very often when there is no decided 
aurora, a luminosity overspreads the sky, uniform in all direc- 
tions, though fading gradually towards the zenith ; I have several 
times seen the line a in its aRectrum: but at other times it has 
been invisible, though the light has appeared equally bright. 

a and 8 are slender lines; it is not clear whether this can be 
sa of any of the other lines or bands. 

0. Wifkander’s is the only reliable observation of this line, but 
Vogel has one not far from the sare place, and as he states his 
position ig unreliable, there is no reason to doubt its being the 
same line, There is more doubt whether Peirce observed the 
same, e 

t was observed both by Wijkander and Parent, and probably 
by Peirce and Copeland. 

e consists of two lines, according to Vogel, which I have 
called e and e°; the latter, he says, became very bright when- 
ever 8 appeared. He is the only observer who describes two 
lines here (though I have at least once suspected e to be double), 
and therefore it is difficult to tell which of them other observers 
have seen, or whether they have seen both combined as one 
band. In the table I have assumed that’ the latter has u-ually 
been the case® or at least that a band has been seen in this place; 
possibly this band has been dMfferent from either. I have there- 
fore placed ethe observations which®eem tg apply to the band, 
or to the*cobined lines, in a separate cclumn from those that 
seem to refer to the individual lines; lut the average of the 
former includes the observations of the latter. Barker and 
Peocter describe a band here; also E. B. Kirk, who, in 1880, 
August 12, saw it as a band fading towards the violet ; bnt in 
1852, August 4, it faded away cn both sides, though quite sharp 
at the edges, and with a pretty narrow slit it was Lroken up into 
lines—his impression is there were six or eight; and that the 
group was broader than the distance between e! and e. He 
used one of Browning's ‘‘ Maclean star spectroscopes,” with an 
ordinary convex lens instead of the cylindrical one. 

I have carefully examined my observations of this band, to 
see whether it has appeared more refrangible when the red line 
has been visible or bright than when there has been little or 
no red; but the result of this examination is inconclusive. 
However, in 1848, April 16, and 1874, October 3, I noted that 
€ was relativel¥ brighter in the red part of the aurora than else- 
where, so far confirming Dr. Vogel. 

e exists in nearly all auroras that are bright enough to show 
any line besides a; perhaps in all. It varies very much in 
Trightness with respect to the other lines. I have sometimes 
fcund it the brightest next to a, and once the brightest of all, 
viz, in 1882, November 20, between 5.50 and 6.5 a.m. There 

* In ecnsidering the relative brightness of the different bands, it must be 


berne inmind that it varies considerably with the width of the slit, the dis- 
persion, &c. 
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was twilight at the time in‘iddition to the aurora, but I do not see 
how this could prodyce the effect. Between 5.40 ands 5.0 that 
morning I estimated a three times as bright as e, which was the 
second brightest line ; but I see no way of avoiding the conclu- 
sion that it was the brightest of all a few minutes later. 

i Ç may be :een in most bright auroras. It is sometimes brighter 
than e. 

n is much more seldom visible ; but I have several times seen 
it brighter than either e or ¢; rarely as bright as y, or brighter 
than it; but never so conspicuods as it, as the latter is rendered 
more visible by its position at the edge of the brighter part of 
the continuous spectrum. e° 

yand ò belong, I believe, to all auroras, always being visible 
when the spectrum is moderately bright, But their brightness 
varies with respect to each other and toa; indeed I do not know 
any two auroral lines that always vary together. 

y is usually the brightest line next to a, with my mode of 
observation. Several observers describe it as a band; Vogel as 
a double band (if not triple), Capron, on the authority of A. 
S. Herschel, says it consists of ‘‘ two lines, the first rather more 
frequently noted than the second” (the more refrangible). I 
cannot see that this assertion is borre out by the accompanying 
table, Lut if it is correct, the two lines must be about 4700 and 
4654. 1 have several times seen y as a Mnd fading towards the 
violet. E. B. Kirk, in 1880, gaw it as a band; Sut in 1882, 
August 4, resolved it into bright lines—a broader group than e, 
less distinctly bounded, and with a less bright centre, and con- 
taining, he thinks, about twice as many lines. 

k appears to have been noted by® myo observers; one being 
Wijkander, who seems very accurate. 

ô is invariably fainter than y to me. i 

A. Seen only by Lemström ; but he says that in 1871, Novem- 
ber 22, he ‘‘ observed it with certainty three separate times. 

The likelihood of the existence of lines in the violet or blue 
(such as A or x) in addition to those commonly seen, is manifest 
to me from the fact that I have twice seen purple in auroras. 
The first time was at Sunderland, 1869, May Ig, at 10.85 p.m., 
when for a minute or two there was a large patch of coloured 
light—deep crim:on, exquisite pink§ and most lovely pit kish 
purple, gradually passing into one anther, The crimson was the 
same colour frequently observed ; thepink was very different, and 
far more beautiful. The crimson lasted after the other colours 
faded. The second time was in Skye, 1872, August 3, about 
10.30 p.m., when for two or three minutes there were large 
patches of a beautiful, but not deep, pinkish purple. I had no 
time to observe the spectrum in either case. It is manifestly 
imprcbable that these colours would be caused by any of the 
ordinary lines of the spectrum ; probably one line in the violet 
or blue, in combination with the red line, could account for the 
various tints. 

Colours are closely connected with the spectrum ; but I cannot 
say I ever saw any in the aurora, except the purples and pink 
just referred to, that might not be readily accounted for by the 
ordinary lines of the spectrum with or without the red line; as 
the only c ther decided colours I have seen are red and the usual 
greenish colour, varying somewhat in intensity and perhaps tint. 
I have seen other less decided colours; but, considering the 
extent to which the colours of the aurora might be affected by 
mist, smoke, twilight, moonlight, &c., and one’s judgment by 
the effect of contrast, I could not say that they certainly belonged 
to the aurora. 2 

The continuous light of the spectrum always reaches from a 
to &; being very faint from y to 6, rather faint from a to e, and 
sometimes brighter from e to 7 or to ¢ than beyond. Sometimes 
when e is too faint to be detected, the abrupt brightening of the 
conth.uous spectrum at that point is plainly visible. Kirk, in 
1882, on the ogcasion already mentioned, when the spectroscope 
was pointed between the streamers, saw the spaces from a to e 
and from e to y apparently filled with shifting lines, very nume- 
rous and close. Not that the lines really shifted, but their 
flickering caused them to appear shifting, and possibly also to 
appear more numerous than they really were. When the spec- 
troscope was pointed on the streamers these lines were obscured 
by the greater Lrightness “of the rest of the spectium. I have 
myself often suspected lines between e and y, besides ¢ amd 7. 

It has been suggested that soe of the lines may vary some- 
what in position ; but there is no evidence yet that the apparent 
variations are due to anything but errors of observation. . 

A flickering of the lines has been observed in certain cases ; 
in all probability this occurs with the whole spectrum when the 
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aurora flashes, though it does not seem to have been remarked, 
My own observations have all been made with a very wide 
slit, or, which comes practically to the same thing, with small 
dispersion. ‘This has been*owing to the usual feebleness of the 
greater part of the spectrum ;'and many of the other observers 
have for the same reason also used a wideslit. It may be useful 
to explain the method by which most of my observations were 
made, as it seems successful for perceiving the lines and general 
character of the spectrum, though not for measuring the posi- 
tions. I have simply used one or two, or in some cases three 
prisms, usually of Chance’s dense flint glass, and for a slit, the 
space between window-shutters nearly shut, or between two 
planks placed against the window. I hold the prisms in my 
hand on a Simple stagd, not always fixed, but so that they may 
be easily moved with respect to each other and to the slit, so 
varying the amount of disBersion. The best results are usually 
obtained by holding them in the position of almost the greatest 
deviation possible. Varying the deviation alters the focus. 
If one plank or shutter is placed rather further forward than 
the other, the apparent width of the slit is varied at will by 
simply moving one’s head to one side or the other. By these 
means it Is easy to observe all the different features of the 
spectrum, which require different widths of the slit and degrees 
of dispersion, A vacuum-tube or other light for comparison 
mag pe placed behind the slit, though it is obvious that with 
small dispersion accurate comparisons cannot be made. 

P have made some observations with a Browning's ‘‘ Miniature 
Spectsoscope,” with the diaphragm off, but it gives less light 
than simple prisms, have also tried a ‘‘ half-prism spectro- 
scope,” by Hilger, but unsuccessfully ; but I find that by taking 
off the outer lens of the eyepiece and the diaphragm much more 
light is obtained ; I have not, however, had an ‘opportunity of 
trying*this plan yet on an aurora. 

Jhe number of nights of aurora on which I have seen each 
line, hgtween 1871, November 1, and 1883, March 27, is as 
follows :— ü i 

° B a e Ç nm y 8 
e ır 83 34 14 7 33 26 

On thirteen nights I could not be sure of any line, But on six 
of these I suspected a, or else there was an abrupt fading away 
about where a should come. There were other auroras—mostly 
faint ones—whose spectra I did not observe. 

The lines visible in the spectrum often vary in the course ofa 
few minutes, and indeed are not always the same in different 
parts of the sky at the same time. I have never been able to 
detect that any particular feature of the spectrum belongs to 
any particular type or feature of aurora, except that the line 8 
belongs to red auroras, ° 

Dr. Vogeléhinks it probable that the auroral spectrum is a 
modified air-spectrum.- Thg following are the most striking 
‘coincidences or approximations between my revised list of 
auroral @neg@and Vogels lists of lines in the spectra of air and 
its constituents. They are sufficient to make the subject one 
worthy of consideration ; but perhaps this is as much as can as 
ygt be said. There are other approximations to very faint air 
or gas lines, which he regards as of some importance; but, as 
the lines in the latter spectra are so numerous, one would 
naturally expect such coincidences accidentally. 


= 


Aurora Spectrum Coincidences. 


Aurora. Air, 

el 5234 Mot | agr dull. 

€ 5226 ai N 5224 very bright. 
e 5199 ats O 5189 very bright. 


abs H 5187 very bright. 
¢ 500Lf ... N 5004 bright. 

i Air { 5008 very bright. 

5092 very bright. 


n 4870 . O 4870 moderately bright. 

y 4688 N 4704 very intense. 

k 4366 O 4372 moderately bright. 
N 4363 bright. 
N 4357 bright. í 
H 4358 very bright, 

Ò 4278 N 4275 very bright, 


A. 5. Herschel has pointed out the proximity of 8 to the dark 
atmospheric band a at 6279. 


Sunderland : e THos. WILLIAM BACKHOUSE 
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SCIENCE AT KAZAN? i 


THE Kazan Society of Naturalists, which began its Memoirs 

in 1871 with- the remarkable work of M. M. Bogdanoff 
on the birds and mammals of the black. earth region of the 
basin of the Volga, has continued since to publish a series 
of most valuable explorations of the region of the lower 
Ural, Volga, and Siberia. We netice thus in the first eight 
volumes of its Memoirs the *yesearches on earthquakes in 
Siberia, in Turkestan, and on *the Ural, by M. Orloff; several 
valuable papers on the Geology of the Obschiy Syrt plateau, by 
M. Sintsoff; of the Government of Vyéatka, by M. Krotoff; of 
the Government of Kazan, by Prof. Stuckenberg; and of he 
banks of the Kania, by M. Zaitseff; a work on- the birds of 
Caucasus, by M. Bogdanoff; a paper on the Teleostei of the 
mouth of the Volga, by M. Yekovleff; the history ofthe deve- 
lopment of the Acipenser sturio, by M. Zalensky ; and myco- 
logical researches, by M. Sorokin; several papers on the flora 
of the Government of Perm, by M. Kryloff; and two papers by ` 
M. Levakovsky on the substitution of certain species of plants 
for others in a given region; as well a several valuable re- 
searches into the anthropology of the Bashkirs, eVoguls, and 
Votyaks, by MM. Malieff, Sorekin, and Ostrovsky. 

The three Jast volumes of the Memoirs, which we have now 
before us, contain also many valuable papers. In the depart- 
ment of botany we notice the secong part of M. Krylofi’s flora 
of the Government of Perm. It contains a complete list of all 
Phanerogamz discovered in this interesting province, which 
includes the Ural Mountains, completed by special researches 
into the subarctic and Alpine flora of this region. Amap 
sho vs pretty well how such plants as the Viburnus opulus, the 
Cystisus biflorus, the Tilia parviflora, and the cereals are stopped 
in their extension by the Ural Mountains, reappearing again on 
their eastern slope; whilst others, like the Quercus pedunculata, 
or the Acer platanoides, are stopped in their extension towards 
the east by the western spurs of thg Ural and the lowlands of 
Siberia, their north-eastern limit mgeting nearly together with 
the south-western limit of extension of the "Pinus cembra, the 
Lonicera certlea, the Spirea mediaSani Polygonum viviparum.. 
The whole list.contains 948 Anziosperme, and 8 Gymnosperme. 
The Cryptogamz are represented by 33 Lycopodiacee and 124 
Lichens.—Dr. Martianoff publishes valuable materials for the 
flora of the Minusinsk region in Eastern Siberia, comprising a 
sketch of its climate (according to five years’ meteorological 
observations by A. Krapotkin) and its physico-geographical 
characters. The flora of Minusinsk is much varied, as it en- 
bodies three separate botanical regions: the Alpine, the forest, 
and the steppe floras, intermingled with one another. Its 
general character is that of the Altai region, and out of 777 
Phanerozams, no less than 714 are Altaic, whilst only 59 belong 
to the flora of Eastern Asia. The Alpine flora has but 104 re- 
presentatives; the forest-flora is the most widely spread, and 
at the same time the richest; it is represented by 579 species. 
The steppe fl ra, which covers nearly one-quartér of the 
Minusinsk district, and appears sporadically even on the plateaux 
of the hilly tracts, numbers 315 species. We can only notice 
here the excellent botanical sketches of separate parts of this 
‘¢ Siberian Italy” which we find in M. Martianoff’s work. His 
list of plants, which contains 760 species of vascular plants, is 
unusually rich also in lower plants, the number of determined 
Fungi and Myxomycetes comprising 644 species. —An interesting 
work which has cost much labour to its author, M. Kryloff, is a 
description of all drugs—mostly plants—used in the popular 
pharmacies of the Governments of Kazan and Perm. The l'st 
comprises abofit 200 plants, with a description of their use in 
popular medicine. 

The zoological papers in this volume are but two :—On the 
innervation of the heart of the Zsox lucius and Acipenser ruthe- 
nus, by MM. Kazem-beck and Doguel ; and on the ear-labyrinth 
of the Plagiostomi (Acipenser ruthenus, A. sturio, and A. schiffa), 
by M. Sizoff. Both papers have appeared also in the Archiv 
fur microskopische Anatomie, 

Geology is represented by tye following papers :*On the 
upper part of the mottled marls, by Prof. Stuckenberg ; 
on the Permian in the Governments of Kazan and Samara, 
by A. Zaitseff; and on the geology of the Volga between 
Nijni-Novgorod and Kazan, by P. Krotoff. The Zechstein 
appears in the region situated between the Kama, the water- 


I Memotrs of the Society of Naturalists at the Kazan University, vols. 
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ix., x., and xi., 1880-1882, ù 
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shed of tht Sok and Sheshma, and the Wolga, as an island 
extending from north-east to south-west, and covered on its 
borders by mottled marls. The former is closely mingled with 
the latter, as it extends also in the shape of thinner intermediate 
deposits among the marls ; but on the whole it substantially 
differs from them by its fauna, undoubtedly belonging to the 
Zechstein. As to the mottled marls, they contain the Unio 
umbonatus, Fisch., the Estheria sp. (Posydonomia mintuila, 
Bronn.), the Zizgula orientalis, Golowkinsky, scales of Acrolepis 
macrode ma, Kichw., and Calamites. The Post-Pliocene de- 
posits are spread everywhere, afi@ we notice the find of Caspian 
Shells of Cardium, together with Dreissena, at the sources of 
the Cheremshan river @left tributary of the Volga, namely, at 
Balandino, ten miles from the Cheremshanskaya fort), This 
important find proves thus that the Caspian formerly extended 
at least as far north as 54° 40’ north latitude. As to the Permian 
formation, to the west of Kazan,eM. Krotoff, who includes in 
this formation both the Zechstein and the mottled marls, calcu- 
lates that it has a thickness of 810 to 860 feet. Showing 
further that the fauna of the mottled marls but slightly differs 
from that of the Zechstein®(a complete list of its fossils being 
given by the author), and thatthe fossils that are characteristic of 
these marls ( (yto umbonatus, Fisch., Unio castor, Kichw., Estheria 
sp., Cythere sp., remains of fishgs, and Calamites) were found 
elsewhere, either in company with purely Zechstein forms or in 
deposits subordinate to the Zechstein deposits, he concludes— 
perhaps too soon—that there is no ground to consider them as 
Triassic, om 

Anthropology and archeology are represented by several 
interesting papers :—M. Krotoff publishes his researches into the 
age of the stone implements found in the basin of the Oka, and 
M. I¥anoff on the Perm region.—M. Malieff publishes the results 
of his most interesting measurements of the Old Bulgarian skulls 
dug out from the Babiy Bugor, at the Bulgarian village situated 
on the left bank of the Volga, close to Tetushi, and his paper 
is accompanied «by sixteen photographs of four skulls, He 
measured the best preserved twenty-five skulls, all belonging to 
full-grown males. They re all much like one another, but 
could be subdivideg into three groups : fourteen dolichocephalic, 
with indexes varying frome71'4 to 77°1; five mesatycephalic, 
their indexes varying from 77°8 to 79°8; and five subbrachi- 
cephalic, whose indexes vary from 8r°I to 82°1. The average 
size of the horizontal circumference of the twenty-five skulls is 
515 millimetres, with a maximum of 555 millimetres and a mini- 
mum of 490; the average capacity is 1381 cubic centimetres, 
They completely differ from the skulls of other inhabitants of the 
same region: not only Kalmuks, or Bashkirs, but also from the 
Russian, Tartar, or Mordovian skulls, Without expressing a 
definitive opinion until a comparison of these skulls with those of 
Bulgarians from the Balkan peninsula is made, the author points 
out that they are very much like those of the Kvorgan in- 
habitants of the Government of Moscow, who seem to be Old- 
Sclavonic, and certainly are not F innish, as results from an 
inquiry made on 120 skulls by Prof, A. Bogdanoff. They are 
similar also to the skulls of the old inhabitants of Kieff and to 
those of the Scythes of Southern Russia. M. Malieff’s com- 
panion in these researches, who gives in the same periodical a 
sketch of the Old Bulgarian burying-place at Babiy Bugor, adds 
that the skeletons they dug out had their heads towards the west, 
and were lying on_ the left side, looking towards the north 
(towards the Volga). Masses of pieces of earthenware were 
found together with the skeletons, and the pottery was of the 
roughest kind, made by hand, and burned very incompletely. 
He argues with much probability that this burying-place did not 
belong to a Mussulman people, but to idolaters, and supposes 
that its antiquity may be traced as far back as th@Stone period. 
In any case, the customs of burying, as shown by this burying- 
place, seem to have been very much like those of the Sala- 
vonians before their conversion. As to the burying-places at 
Chulpanovka and Ukrech, in the districts of Christopol and 
Laisher, explored by MM. Malieff and Vysotsky and de- 
scribed by the latter in his second “ Anthropological Sketch of 
the Explorations of the Year 1880,” and by M. Malieff in his 
just-mextioned paper, both explorers agree in considering them as 
belonging to Chuvashes, The Ctaniological measurements which 
M. Malieff made on twenty skulls show that six of them belong 
to the mesatycephalic type, the average cephalic index of which is 
74°5, and the others are either dolichocephalic, or belong to 
women and children, or afford a most pronounced asymmetry, 
and cannot thus give reliable figures, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


THE alumni and other friends of the University of St. 
Andrews have been roused to action by the threat (now 
withdrawn) of its possible dissolution, in consequence of in- 
sufficient endowment. An ‘‘ Appeal” which has just been 
issued shows that 27007, (in sums of from r004 to 1000/,) has 
been already subscribed towards the better endowment of the 
Professorial Chairs ; and a scheme has been set on foot amongst 
the younger graduates for the no less essential object of secur- 
ing the augmentation of the open bursaries. Upwards «f 
2co/. (in sums of from IZ. to 50/.) has been already promised 
towards this special fund, and an appeal from the Committee 
appointed for this purpose will shortly be eirculated. There 1- 
good reason to believe that the withdrawal of the obnoxious 
clause has been partly occasioned by fhe practical shape which 
the defence of the oldest Scottish University has thus assumed. 


SCIENTIFIC SERIALS 


THE American Journal of Science, June, 1883.—Onethe nature” 


of the induration in the St. Peter’s and Potsdam sandstones and 
in certain Archzan quartzites, in Wisconsin, by R. D. Irvirg. 
The author extends the conclusions already arrived at by Sorby in 
severalimportant respects. —On the existence of a deposit in Nowth- 
Eastern Montana and North-Western Dakota, that is possibly 
equivalent with the Green River, group, by Charles A. White. 
The paper embodies a detailed descriptien of the new extinct 
genus and species of Percide occurring in the Dakota rock-, by 
Prof. E. D. Cope.—On the peculiar concretions occurring in 
meteoric irons, by J. Lawrence Sifiith. These concreticns are 
found to contain sulphuret of iron, schreibersite (phosphuret of 
iron and nickel), graphite, daubréelite, chromite, lawréu.cite, 
aragonite.—On mineral vein formation now in progre:s®at 
Steamboat Springs compared with the same at SulphuBank, 
by Joseph Le Conte.—Obseqwations on the trausit of Venus, 
December 6, 1882, at the Vanderbilt University Observatory, 
Nashville, Tennessee, by Olin H. Landreth.—On fhe fauna 
found at Lime Creek, Iowa, and its relation to other 
geological fauna, by S. Calvin. A complete catalogue 
is given of the Lime Creek fauna which are cory ared 
with those of the Niagara, Cinderhook, and other Devonian 
rocks.—Observations on stratified drift in Delaware, by F. D. 
Chester. —On the western discharge of the flooded Connecticut, or 
that through the Farmington Valley to New IIaven Bay, Ly James 
D. Dana.—Results of some experiments made to determine the 
variations in length of certain bars at the temperature of melting 
ice, by R. S. Woodward, E. S. Wheeler, A. R. Flint, and W., 
Voigt. The experiments are chiefly made with sinc and steel 
bars, and the authors found that zineis the least reliable etal for 
the components of a metallic ghermometer and standagd of length, 
while steel, copper, ‘and brass do not vary appresiib™ at any 
ordinary temperature.— On Scovillite, a new phosphate of didy- 
mium, yttrium, and other rare earths, from Salisbury, Connecti- 
cut, by George J. Brush and Samuel L. Penfield. e 


Fournal of the Royal Microscopical Society for April, 1883, 
contains :—On five new Floscules, with a note on Prof. Leidy’s 
genera, Acyclus and Dictyophora, by Dr. C. T. Hudson (Plates 
3 and 4).—The President’s (Prof. P. M. Duncan) addres+,— he 
action of tannin on the cilia of Infusoria, with remarks on the 
use of a solution of sulphurous oxide in alcohol, by H. J. 
Waddington.—Summary of recent literature. — Proceedings of 
the Society. 


Journal of the Russian Chemical and Physical Society, vol. xv. 
fasc. 4.—On solutions, by W. Alexeyeff; being an inquiry into 
the mutual solutions of liquids, as depending ugon temocrature. 
The experiments carried out on aniline, amy® and isolutyl 
alcohols, phenol, &c., lead to the following conclusions :—The 
hypothesis of Person as to the liquefaction of bodies before 
solution is not confirmed, The solubility deperds upon the 
molecular cohesion, and increases as this last becomes fecbler, 
Thus, at the same temperature, more of liquid than of solid 
salicylic acid is dissolved. The solutions are quite diferent from 
chemical compounds, and the liquid mixtures are different from 
solutions.—On the specific volumes of elements in liquid com- 
pounds ; second paper, by M. Shalfeyeff. The conclus®ns of 
these valuable researches are :—The compounds of the fat series 
are derived from the uneven-atomic carbon; and those of the 
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aromatic series from the even-atomic carbon. The specific 
volume of carbon is C = 21 in the C „Han compounds of the 
former series, and C = 12 in the C Han compounds of the second 
series, —Ou Caucasus naphtha, by M. W. Markovnikoff and W. 
Ogloblin, being a thorough analysis of it.—On the identity 
(Sax) 3a;= (Zax) + Baari xz)", and its meaning in physics, 
by N. Slouguinoff.—On the focal properties of diffraction-nets, 
by M. Merching.—On the specific properties of indiarubber, by 
N. Hesehus, 
air ve: icles. 
To the Bulletin of the Belgian Académie Royale des Sciences, 
for 1883, part 2, M, C. Malaise sends a valuable paper 


on the constituevt elements of the Silurian formations of 


Brabant. An approximate thickness of 12,000 or 14,000 feet 
is assignefl to the, varicus groups constituting the older 
schistose rocks of this pruvince.—Ed, Dupont deals with 
the origin of the Belgian Carboniferous limestones; and papers 
are contributed by M. Terby on the aspect and positions of the 
great comet of 1882; by M. Chevron, on the inflammable 
nature of the gases liberated in the decomposition of beetroot ; 


e by Baron Kervyn de Lettenhove, on the Conference of Bayonne 


‘of 1565; by Alphonse Wauterson, on the origin and rise of the 
early Flemish school of painting previous to the Van Eycks.— 
Part 3 contains contributions by J. de Tilly, on Chasles’ theorem 
of central axes; by Ed. Van Beneden, cn some additions to the 
ichghy ological fauna of the Belgian seaboard ; by M. Genocchi, 
on the algebraic functions of Prymand Hermite; by Joan Bohl, 
onthe reforms recently introduced into the commercial jurispru- 
dence%f Italy. ‘ 

Rendiconti of the Reale Istituto Lombardo di Scienze e Leltere, 
April 12, 1883.—Some applications of symbolic variability to 
mechanical problems, by S$ C. C, Formenti, This paper is 
concluded in the next number, April 26.—On springs, head 
streams, and underground currents in the Italian Alps, by Prof. 
T ©Taramelli.—Experimental researches on the decomposition 
of adipose sulstances in water, in damp earth, damp rooms, and 
in water charged with 10 per gent. of ammonia, by C. A. 
Tamassia, —A study of microscopic organisms in sweet, salt, 
and mineral waters, by Prof, L. Maggii—Remarks on the 
equivalence of magnetic and galvanic distributions, by’ Prof. E. 
Beltrami.—A preliminary inquiry into Zanardelli’s proposed 
Italian penal code, by Prof. A. Buccellati.—On an unpubiished 
letter of Francesco Maurolico, dated September 11, 1571, in 
connection with the battle of Lepanto, by L. De-Marchi.—On 
an example of realism in classic art, by Prof. J. @entile. 

April 26.— A comparative study of the aracnofauna of Abys- 
sinia and Shoa, by Prof. Pietro Pavesi. The author determines 
thirty new species of spiders, for one of which (Chiasmopes) he 
establishes a new order.—On the determénation of the coefficients 
of sptcific ferce for iron independently of Wöhler’s numbers, 
by Prof. C. Clericetti.—Suggestions on a substitute for capital 
punishment, in Zanardelli’s new Ijalian penal code, by Cesare 
Oliva.—®emarks on banking and the cheque system introduced 
into the new Italian commercial code, by L. Gallavresi. 

Atti of the Roman Reale Accademia dei Lincei, April 1.—On 
Binlay’s comet (1882), by S. Respighi.—On the first observer of 
the optical illusion converting convex into concave ard concave 
into convex surfaces, by S. Govi. The priority of discovery 
usually assigned either to Joblot (1718) or to Christopher Cock 
(1688) is here credited to Eustachio Divini (1663) on document- 
ary evidence.—On the presence of native cinnabar and sulphide 
of silver in the Tolfa Hills, by S. Blaserna. 

April 15.—Biographical notice of the late Bertrando Spaventa, 
by S. Ferri.—On the migrations of the ancient peoples of the 
Armenian Highlands and Asia Minor, studied in the light of the 
Egyptian monuments and hieroglyphical inscriptions, by S. 
Fiorelli —A notice of the archzological discoveries made in 
various parts ofMtaly duriug the month of March, by S. Ficrelli. 


Revue internationale des Sciences biologiques for March, 1883, 
contains :—On the origin of the vertebrates and the principle of 
the transformation of functions, by Dr. A. Dohrn.—On the exci- 
tability of plants, by Dr. Burdon Sai derson.— On dwarfs and 

iants, by D. L. Delbceuf.—Proceedings of the Academy of 
S, Paris, of the Belgian Academy, and of the Academy 
of Amsterdam. , 

April, 1883, contains :—On the primordial flora, by Louis 
Crié.-@On the origin and relation of sex, by M. Debierre.—On 
colour and mimicry in insects, 
of the Academy of Sciences, Paris, and the Academy of Sciences, 
Amsterdam. ` 
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by Dr. Hagen.—Proceedings- 


SOCIETYES AND ACADEMIES 
LONDON 


Royal Society, May 10.—“‘ Note on the Motor Roots of the 
Brachial Plexus, and on the Dilator Nerve of the Iris.” By 
David Ferrier, M.D., LL.D., F.R.S., Professor of Forensic 
Medicine in King’s College. 

In a communication to the Royal Society (published in the 
Proc. Roy. Soc., vol. xxxii. 1881) on the “ Functional Relations 
of the Motor Rcots of the Brachial and Lumbc-Sacral Plex- 
uses,” my colleague Prof. Gefald Yeo and myself gave an 
account of the results of electrical stimulation of the several 
motor roots of the brachial and crural plexuses in the monkey. 
We there described the muscular actions of the upper extremjty 
as resulting from stimulation of the first dorsal up to the fourth 
cervical nerve. 

The careful dissections made at our request by Mr. W. Tyrell 
Brooks, [emonstrator in the Physiological Laboratory, King’s 
College, and a repetition of the stimulation experiments which I 
have made, have revealed an error in the enumeration of the 
roots of the brachial plexus which, #: common with Prof. Yeo, 
I wish to correct. What we took for the, first dorsal nerve has 
proved in reality to be the second dorsal, Hence ghe results of 
the experiments must be read gs applying to the spinal nerves 
from the second dorsal to the fifth cervical respectively, instead 
of from the first dorsal to the fourth cervical, as stated in our 
paper. 

The anterior division of the second @orsal nerve in the monkey 
apparently invariably gives a well-developed communicating 
branch to the first dorsal, besides giving off the second inter- 
costal nerve and a branch to the stellate or inferior cervical 
ganglion of the sympathetic. an 

The three branches, as seen in a dissection made for me by 
Mr. Brooks seem pretty equal in size, and all come off from the 
main trunk together. 

The brachial plexis in man is not usually,ein text-books of 
anatomy, considered as deriving any of its component roots 
below the first dorsal, In ‘‘ Quain’® Anatomy ” (ninth edition, 
p. 619), however, a brar.ch from the second te the first dorsal is 
given as a variety. On this subjecteDr. D. J. Cunningham has 
rublished a note in the Journal of Anatomy and Physiology, 
vol. xi. part iii., p. 539, 1877. Dr. Allen Thomson having 
mentioned to him that he had on one or two occasions seen such 
a communicating branch in man, he investigated the point,’ with 
the result of finding a communicating branch from the second to 
the first dorsal in twenty-seven out of thirty-seven dissections. 
Of the ten cases where it was not found, five were so compli- 
cated by previous interference in the dissecting-room or by 
pleuritic adhesions and thickenings, that they may be considered 
as doubtful. But, even including these, it appears that the 
second dorsal sends a communicating branch to the first in 
73 per cent, of the cases. Hence it should be considered as 
more than a mere variety. If a perfect homology exists betwen 
the roots of the plexus in man and the monkey, the second 
dorsal root would be the one presiding over the intrinsic muscles 
of the hand. Presumably in those cases where it is not found, 
its functions are represented in the first dorsal, 

Dilator Nerve of the Iris.—Prof. Yeo and I mentioned in our 
paper (sup. cit.) that in one case in which we directed special 
attention to the pupil, stimulation of the anterior roots from the 
first dorsal to the fourth cervical—in reality from the second 
dorsal to the fifth cervical—caused no change in the pupil, 
though the movements of the limb cccurred with regularity. 

I have since investigated this point during the course of 
another research on which I have been for some time engaged. 
I have experémented on four monkeys. The animals were 
thoroughly narcotised with chloroform and kept so during the 
whole course of the experiments. The posterior roots of the 
nerves under investigation were cut, and the anterior stimulated 
within the vertebral canal with a weak induced current from the 
secondary coil (distant 20 to 15 cm.) of a Du Bois Reymond’s 
magneto-electromotor and one Daniell. As in former experi- 
ments, a large flat electrode was placed on the sacrum as a’ 
neutral point, the exciting electrode being a hooked needle, by 
means of which the roots could bè easily insulated and separately 
stimulated. 

In the first experiment I failed to obtain dilatation of the 
pupil from stimulation of the spinal roots from the second dorsal 
up to the fourth cervical, though the functional activity of the 
roots was indicated by movements of the limb. In the second 
I exposed the dorsal roots from the eighth up to the third in- 
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clusive, Though different strengths of current were tried, no 
change in the pupil occurred, unless when the current was so 
strong as to cause diffuse stimulation. In such cases both pupils 
would occasionally become dilated, as under sensory stimulation 
in general. The functional activity of the roots under investiga- 
tion was shown by contraction of the thoracic muscles on the 
side of stimulation. 

In the third experiment, owever, results were obtained of 
such definiteness and unifurmityeas to indicate almost without 
further confirmation the origin cf the dilator nerve of the iris. 

In this experiment the spinal nerves were exposed from the 
sixth cervical to the eighth dorsal inclusive. ‘The posterior roots 
were cut on the left side, and the anterior roots stimulated, 
while the eyes were carefully observed by two assistants—my 
pupils, Mr. Norvill and Mr. Ea-t. Dilatation of the left pupil 
occurred almost invariably on stimugation of the second dorsal 
root, whereas no change whatever could be perceived on stimu- 
lation of any of the other exposed roots. This was verified over 
and over again, and the several roots repeatedly compared with 
each other. Tbe distance o®the secondary coil in this experi- 
ment ranzed from 20 tg. 13 cm. 

Stronger cugents not carefully insulated caused dilatation of 
both pupils wherever the stimulatign was applied, an expression 
only of general sensory stimulation. 

After death a careful dissection was made for me by Mr, 
Brooks, and the effective root, which was marked, proved to be 
the second dorsal. An examfnation with a lens showed that the 
fibres of the posterior root of this nerve had been completely 
severed, 

The results of the third experiment were entirely confirmed by 
the foiffth. 

In this I exposed the spinal nerves from the seventh cervical 
to the fourth dorsal and cut the posterior roots on the left side. 

Here again with the utmost uniformity on each stimulation of 
the second dorsal, the left pupil, aud this one only, became 
widely dilated; whereas stimulation of the other roots was 
entirely negative in respect tothe pupil. 

I ascertained in this experiment that a strength of current 
which would suffice to excitesthe muscles of the limb or trunk 
to action wouk! frequently fail to cause any dilatation of the 
pupil when applied to the second dorsal. Somewhat stronger, but 
yet barely perceptible on the tongue, the current at once caused 
the pupil to dilate. Occasionally also if the second root had 
been stimulated repeatedly the iris failed t> respond, probably 
from mere exhaustion of the nerve. 

Circumstances such as there would, I think, account for the 
absence of the pupil-reaction in my first experiment, and also in 
the experiment related by Prof. Yeo and myself, where the 
second dorsal root was really under stimulation. 

The general result of these experiments is to show that in the 
monkey, and presumably also in man, the dilator fibres of the 
iris contained in the cervical sympathetic are derived from the 
anterior root of the second dorsal nerve. 


Mathematical Society, June’14.—Prof, Henrici, F.R.S., | 


president, in the chair.—Prof. W. Woolsey Johnson, of Anna- 
polis, was admitted into the Society.—Prof. Cayley, F.R.S., 
spoke on the subject of sever invariants, and Mr. Hammond's 
recent discovery.—Prof. Sylvester, F.R.S. (who was very 
cordially welcomed), and Mr, Hammond spoke on the same sub- 
ject.—Mr. Tucker (Hon. Sec.) read parts of papers-by Prof. 
H. Lamb, on the mutual potential of two lines in space; by 
Mr. H. M. Jeffery, F.R.S., on bicireular quartics with collinear 
foci ; and made a few remarks on the subject of inverse coordi- 
nate curves, 


Physical Society, June 9.—Prof. Clifton in the chair.— 
Dr. Obach described an improved construction of the movabl 
coil of galvanometer for determining currents and E.M.F. in 
absolute measure. This is a more sensitive, accurate, and 
powerful instrument than the old form. It isintended for accurate 
measurements and testing other instruments. The needle of the 
new form does not dip; and its vibrations are rendered dead 
beat by an air chamber, The secants of the inclination of the 
coil are the multipliers of the tangents of the deflections. The 
coil consists of a single solid rod or band of copper for measuring 
powerful currents; and on the samering is a fine coil of German 
silver wire for measuring E.M.F. No shunt is required, owing 
to the movability of the coil. Dr. Obach gave figures showing 
the accuracy of the apparatu:, which is very great.—Professors 
Ayrton and Perry read a paper on the electric resistance of water, 
being the result of some experimenés made by them some time ago. 
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A comparison of the galvanometer and electrometer methods of 
measuring this resistance was made during the experiments, the 
results being in favour of the latter, especially with currents of 
less than 6 volts. When the electrodes or platinum piate. in 
the water were end-on, the resistance was less than when face to 
face. Mr. Boys thought this curious result might be due to the 
resistance between the surface of the plates and the water being 
reduced. In answer to Dr. Coffin, Prof. Ayrton stated that the 
plates were heated between every two experiments in the biow- 
pipe. Prof. G. Guthrie remarked that Kohlrausch hid found 
ordinary distilled water to be much more conductive than pure 
distilled water, which was an insulttor, and inquired if Prof. 
Ayrton chose pure water The latter replied that as In: 
experiments were to test the merits of the galvanometer aid 
electrometer modes of testing, ordinary distilled water wa 

used. Prof. Jones stated that he fowfd it best to ue alter 
nating currents for measuring the liquid resi tance of celis, 
and described a mercury commutator for rapidly reve--inz the 
testing current.—Prof. Ayrton then described a lecture appo. 
ratus for showing the Jaws of centrifugal force. A ripully 
rotated arm carrying a movable weight springs from the ceatre 
of an aneroid chamber filled with mercury. This chamber i~ o) 
the rotating axle, and as the centrifugal force of the arn pus 
out the diaphragm, the mercury falls in the chamber and in a 
tube opening from it. Prof. Guthrie remarked that the apse. 
ratus would serve as a speed counter.—Prof. Perry then read a 
paper on the kinetic energy of rotating bolies, in which He 
pointed out the practical dra vbacks to the {momen of meta” 
calculations, and suggested the use of a new constant (tering i to, 
the nonce the M”). This is the amount of kinetic energy p as 
sessed by a rotating body when mrking oie revolution pes 
minute. To find the energy for N revolutions per Lin we, 
multiply this by N*. In the same way the “M” of a machine 
can be found and used, ° 
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Academy of Sciences, Juffe 11.—M. E. Blanchard, prei- 
dent, in the chair.— On some properties of a binary form of the 
eighth order, by F. Brioschi—On the homogencity of :oathe- 
matical formulas, by A. I.edieu.—Four methods of seperanuy 
gallium from iridium, by M. Lecoq de Boisbaudran. — Prece » 
to be adopted in observing the first radicules of the lye pha ic 
system, and in determining whether the-e radicti'es eeumriiicare 
or not with the blood capillaries, by E. Sappey. The st umate 
union of the rddicules with the bloodves-els, wich had luag 
been assumed on general grounds, is here demonstrated Ly actual 
observation.—Researches on rabies, by Paul Gibier, The points 
examined are (I) the manner of inoculation ; (2} transmission of 
rabies through the mother; (3) the presence of forcign sub- 
stances in the stomach of the dog in connection v Th the dia 
gnosis of rabies ; (4) attenuation of fhe virus: (5) the parasites 
of rabies. The authoresshows @hat the canine, like geme other 
kinds of virus, may be attenuated by cold. Tha: hydroph obin 
is due to a special parasite, although not yet scientifically demor- 
strated, is rendered highly probable.—Facts and rese'ts sei vir: 
to determine some new properties of sulphate of iron, by E 
M. Rohart.—On the properties of phosphoric glis; (the so 
called verre de phosphate de charx), by M. sido —M, 
de Quatrefages presented, on behalf of M. de T.acerds, 
a memoir on an organism found in the viciuns of yehow 
fever, and by him regarded as a fungus. In ithe accompa .y- 
ing plate are represented the various stages of develoonimen: 
of this organism.—On the track af Encke’s comet vi the yours 
1871-1881, by M. Backlund.—On a mode of tran formotio: of 
figures in space, by MM. J. S. and M. N, Vaneces.—On the 
theory of the binary form of the sixth ornl.r, Ly R, Pervin.--A 
study of continuous periodical fractions, by I. ce Jouquctes 
(continued),—On the reflection of light on the hic. of di~- 
turbed fluids, by L. Lecornu.—On the variation of the capiary 
constant of insulating liquid surfaces, such as ether and sulphuret 
of carbon, in contact with water, under ke action of as electro. 
motive force, by M. Krouchkoll.—On the furnativn of the 
glycolate of bibatic soda, by M, de Forcrand, —On the by-Jrates 
of barytes, by E. J. Maumené. It is shown that barw'es iont 
no exception to the general law of hydrates, vith whuc’i the 
numerous results obtained by Fremy, Filbol, Dev Ile, end otker-. 
are in harmony.—QOn the fermentation of bred stu. bye, 
Marcano,—On the artificial production of baryitie, cœh tine, and 
anhydrite, by A. Gorgeu.—On the ori tin and p aces? of toros 
tion of bauxite and granular iron, by Sian. Mean:cr,—On fe ecure: 
tion in rarefied aiy, by MM. Fraen\el and Geppert, o 
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June 18.—M. Blanchard, president, in the chair.—A despatch 
from San Francisco was read announcing M. Janssen’s discovery 
of the Fraunhofer spectrum and of the dark lines of the solar 
spectrum in the corona, implying the presence of cosmic matter 
round the sun. Five photographs were taken of the corona and 
circumsolar regions to a distance of 15° for intra-Mercuria] 
planets.—A new method of determining the right ascensions 
and absolute declinations of the stars (continued), by M. Loewy. 
—QOn a drawing of the great comet of 1882, executed at M. 
Bischoffsheim’s observatory near Nice, by M. Faye.—On the 
movements observed in the monolithic pillars supporting the 
meridian of the Neuchatel Observatory, by M. Faye. From 
these obsgrvations, which have been regularly recorded. since the 
foundation of the @bservatory in 1859, it appears that even the 
most solid parts of the earth’s crust are subject to slight move- 
ments, slow, regular, ànd partly oscillatory; also that the 
variable intensity of the movements depends on the one hand on 
the meteorological conditions of the year, while it is connected 
on the other with the periodical perturbations produced in the 
solar photosphere.—On a system of optical telegraphy established 
by M. Agdam between the Islands of Mauritius and Réunion, 
by M. Faie.—On a carbon meteorite which fell on June 30, 
1880, near Nogoga, province of Entre-rios, Argentine States, 
by M. Daubrée.— Experimental and clinical researches on the 
nfethod of producing anzesthesia in the organic affections of the 
eycephalon, by M. Brown-Séquard.—Numerous experiments 
made on dogs, rabbits, &c., seem to show that the paralysis 
caused by an organig affection of one of the various parts of the 
brain depends scarcely ever, if at all, on the cause usually 
assigned to it, that is, the loss of function of the part cestroyed. 
—On the determination of the fly-wheels of tool-engines, by 
M. X. Kretz.—On the sulphurets of phosphorus, by M. Isam- 
bert.—On a method of transformation of figures in space, by 
MM. J. S. and M. N. Vanecek.—On the theory of the 
binary form of the sixth order, by R, Perrin (continued),—On 
the continuous reduction of cgrtain quadratic forms, by E. 
Picatd.—On the magnifying power of optical instruments, by M. 
Monoyer.—Evaporation of sea water in the south of France, and 
more particularly in the Rhone delta, by M. Dieulafuit. From 
various observations the author concludes that ‘throughout the 
deltaic region, evento a distance of twelve miles inland, the 
mean annual evaporation of the sea water is at least 6 mm. every 
twenty-four hours.—On some properties of the sulphuret, selen- 
ide, and telluride of tin, by A. Ditte.—Detegmination of the 
carbonic acid of the air in the stations selected for observing the 
transit of Venus, by MM, A, Muntz and E. Aubin.—Volumetric 
quantitative analysis of sulphuret of carbon in sulphocarbonates, 
by E. Faliéres,—On the emetics of music acid, by D. Klein. —On 
the respiratory organs in the Chelonia, by L. Charbonnet Salle. 
—On the cellules of the foJicule in the ovum, and on the nature 
of sexuality, by A. Sabatier. rom his protracted studies of 
the pr@&es@es of gemmation and parthenogenesis, the author con- 
cludes that in the reproductive elements there are two principles 
of opposed polarities, the centripetal (blastophore)and centrifugal 
e(spermatoblast), When the two polarities are in a reciprocal state 

of equilibrium the cellule is in a state of sexual neutrality, and 
capable of parthenogenesis. But should the equilibrium become 
- disturbed by the disappearance of either element through any 
biological change, one of the elements becomes predominant and 
the cellule acquires a determined sexuality, male by the elimina- 
tion of the centrifugal, female by that of the centripetal element. 
There may thus be various degrees of sexuality, which become 
completely differentiated only through successive processes of 
elimination.—New method of discolouration of the pigment in 
the eye of Arthropods, by C. E. della Torre.—Observations on 
the movements of the ground in the Chilo€ Archipelago, by 
Ph. Germaityy 
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Physiological Society, June 1,—Prof. Kronecker reported 
that in a demonstration of the action of the cooling down of 
nerves upon their conductibility, he observed a lesser velocity of 
conduction of the stimulus instead of the greater velocity that he 
expected, and that he had found this observation confirmed by 
subsequent experiments. Hence the correctness of an earlier 
casual observation of Herr von Helmholtz, that the cooling 
down of a nerve diminished its conductibility, which had been 
denied by subsequent observers, has been vindicated ; but Prof, 
Kronecker admits that the contrary may also be true, because 
frogs may present, under different conditions and at different 
seasons, utterly diverse phengmena, ‘The inflyence of tempera- 
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ture on the excitabifity of sensory nerves, the complement of the 
above observation, was investigated in frogs whose spinal cord 
was cut through by measuring the length of time occupied by 
reflex movements when their legs were dipped into dilute sul- 
phuric acid ("5 or r per thousand) at different temperatures, In 
the case of all frogs and at all active degrees of concentration of the 
acid, the time required for the reflex action was shortest, z.¢, the 
immersed leg was quickest drawn out, when the acid was coldest— 
oor +4° upto +6°—and the Jimé required for the reflex action 
was on the contrary longer atthe temperature of the air of the 
room, and longest at the highest temperature that was employed, 
30° to 35°. The influence of cooling down, not the peripheral 
nerves, but the spinal cord itself, will be investigated in future 
experiments.—Prof, du Bois Reymond communicated a Short 
notice from a letter of Prof. Babuchin’s to him, which contains 
a fact interesting as showing the power of adaptation to their 
surroundings that electric fish possess, Prof. du Bot’ Reymond 
had previously called attention to the fact that the electric eels 
and malapterurus that live in badly-conducting fresh water show, 
in as far as they have accommodate themselves to this medium, 
a cousidérable development of their electric organ in length 
compared with the small size of its tran@¥erse diameter, whereas 
in the electric rays that live ig sea water, which f a good con- 
ductor, the electric organ has a greater transverse development ; 
consequently the electramotor powers of the electric organs of 
the electric ee] and malapterurus on one side, and of the electric 
ray on the other, were to one another inversely as the conducti- 
bility of the surrounding media. The measurements of Hum- 
boldt and of Sachs of growiug electric eels had shown that in 
their growth the electric organ increased proportionately more 
in length than in transverse diameter, which is a telewlogical 
adaptation to the badly-conducting fresh water. Now the above- 
mentioned note of Prof. Babuchin contained the communication 
that in growing electric rays the electric organ increased pro- 
portionately much more in breadth than in height; this is like- 
wise in conformity with the adaptation to the sea water, which 





is a good conductor. . 
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MONDAY, Jury 2. 
RoYAL INSTITUTION, at 5.—General Monthly Meeting. 
=_ 
TUESDAY, Jury 3. 

ROYAL INSTITUTION, at 3 —~Egypt Exploration Fund; On Pithom-Succoth: 
M. Naville. ; 
CRYSTALLOLOGICAL SOCIETY, at 8.—Report of Committee.—The Dilatation 

of Crystals on Change of Temperature (Second Paper): L. Fletcher.— 
, Crystallographic Notes on Meneghinite and Laumontites: H. A. Miers.— 
On a Goniometer: C. J. Woodward. 
WEDNESDAY, Jury 4. 
ENTOMOLOGICAL SOCIE®SY, at 7. 
FRIDAY, Jury 6. 
GEOLOGISTS’ ASSOCIATION, at 8. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC), 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public eee ae Railway Companies throughout 
reland. 


[t writes almostinstantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens, Blotting-paper may be applied at the 
Es cleanly to use, and not liable toBlot. moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsrry & Sons, Newgate 
Street; J. AUSTIN & Co., pa Street, Liverpool; and to be had of all 

tationers. 


BEWLEY & DRAPER (Limited), Dublin. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST., AND a, Foster Lane). 
HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microscope. è 
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LIGHTNING CONDUCTORS. 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Coppes ot adequate size is the best 


of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & Co.’ S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and alse 
the Cheapest Conductor ever offered to the Public. e 

It is simple in its application, no Insulators being required, and it cast; 
only ONE SHILLING per Foot for the standgrd size, which insures safety 
in any storm. 


R. S NEWALL & CO., 


130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL: 
68, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY—GATESHEAD-ON-TYNE. 
SECOND EDITION, 
GRIFFIN’S : 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATSS: 


e 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
‘Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W.C. 
ORDINARY LIFE POLICIES, 


By the Apjfication of Bonuses, after comparatively few years, 
TRANSFORMED into PAID-UP POLICIES, 
Requiring no Payments or care to keep them in force. 


LIFE ASSOCIATION OF SCOTLAND, 


FouNDED 708. 


ANNUAL REVENUE E oat Stes L483. 
CLAIMS AND BonUses PAID se se e "3 


LONDON: s, LOMBARD STREET, anv 123, PALL MALL. 
EDINBURGH: 82, PRINCES STREET. 
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TWO-GUINEA SILVER KEYLESS ` 
LEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, 
4, CHANGE ALLEY, CORNHILL, LONDON. 
Makers of Capt. Nordenskjild’s Chronometer, also of Dr. Livingstenc’ 


and of Capt. Nares’. 
WRITE FOR DESIGNS. 
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HARVEY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC 


INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 
ACOUSTIC APPARATUS OF ALL KINDS = 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCTIGN IN 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 


ALLUSTRATED CATALOGUE, PRICE SIXPENCE, è 
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G. TISLEY @ Co 
j OPTICIANS; 4 
172; BROMPTON ROAD, SW. 


(Close to South Kensington Museum. ) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
id e Telephone Plate. 
The PHONEIDOSCOPE, with 3 Disks, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. ; 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Ligts of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 





° _ AND 
° Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
- AND CHEMICALS. r 


Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp ; PHOTOGRAPHIC, 64pp. 


a 26, LUDGATE HILL, LONDON, E.C.; also at 
3A and 4 LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of dur attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes. 


Our ILLUSTRATED CATALOGUE (frice 6d), contains much 
valuable information, as well as “ H ints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the yent; giving extremeiy 
low quotations, may be had free on application. 


e W, & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER. 








First Prize Medais Brussels and Philadelphia International Exhibitions, 
1876. Silver Medal Crystal Palace Electrical Exhibition. 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sore Invento®s or THE SOLID COPPER TAPE LIGHTNING CON- 
DUCTOR in Conti uous Lengths without Joints, as now being fixed by us 
to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 


the City of Londo. Schools, Thames Embankment, City Guilds Technical. 


College, &. COPPER ROPE CONDUCTORS from ONE SHILLING 
per foot. ELECTRIC See aaa BELLS, SPEAKING 
» &c. 


LEADENHALL HOUSE, 


IOI, Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C) 


WANTED, a Copy of NATURE, No. 513.—Address, 


Office of NAT URE, 29, Bedford Strest, Strand. 





FLETCHER'S-* 
PATENT GAS ATTACHMENT 
TO RANGE OVENS | 


By which any oven can be 
heated perfectly without a 
fire in five minutes for roast- 
ing, and in ten minutes for 
pastry, with perfect results. 
his consists of a Burner 
standing on the bottom bf the 
Oven, and a small clamp 
fastening on the end of the 
latch, forming a*false latch, 
which keeps the oven door 
half an inch open, sufficient 
mie! @ for ventilation, and also to 
eee admit the Gas supply-pipe. 
Thétven requires no altera- 
tion, and the”a‘tachment can 
be fixed or removed in a few 
seconds. The arrangeme.it 
: will suit any oven up to 18 
~ @anches square. 







Price of the AT- 
TACHMENT, com- 
7 plete, Z2.e.™™ Burner 
and False Latch, 
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TEOS. FLETCHER, 
OFFİCES : THYNNE STREET; 

WORKS: MUSEUM STREET, WARRINGTON. 
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For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed ón the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISH, and alt Skin Diseases it is unequalled, 
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Messrs. MACMILLAN & 00S NEW BOOKS. 


WITH A PREFACE BY CHARLES DARWIN. 


THE FERTILISATION OF FLOWERS. By Dr. Hermann MULLER. 


Translated and Fdittd by D'Arcy W. THOMPSON, Jun., Scholar of Trinity College, Cambridge. With a Preface by 
CHARLES DARWIN, F.&aS. With I lustrations. Medium 8vo. [Nearly ready, 
MR. E, .AL FREEMAN’S NEW BOOK. 


ENGLISH TOWNS AND DISTRICTS. A Series of Addresses and 


° Essays. ByE. A. FREEMAN, D.C.L., LL.D. With Illustrations and Map. -8vo. 14s 


a @ 2 
- “The volume before us is to be classed among the most interesting and the most attractive of the many interesting and 
attractive works for which we aregndebted to Mr, Freeman.”’—Fohn Bull, s 
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THE HANDEL FESTIVAL. 


THE LIFE OF GEORGE FREDERICK HANDEL. By W.S. 


ROCKSTRO, Aut®or of “ A History of Music for Young Students.” With an Introductory Notice by GEORGE GROVE, e 
D.C.L. Witha Portrait. Crown 8vo. Ios. Od. l ° 


THE LIFE OF SCHILLER. By Herron Dunrzer. Translated by 


PERCY E. PINKERTON. With authentic Illustrations and Facsimiles. Crown 8vo. 10s. 6d. 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. 


- By PERCY FARADAY FRANKLAND, Fh. D., B.Sc., F.C.S., Associate of the Royal School of Mines, and Ag»icul. 
tural Demorstrator of Practical Chemistry in the Normal School of Science and Royal School of Mines, South Kensington 
Museum. Founded upon “‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. Krocke&. Crown 8vo. 75, 6d. 


THE COLLECTED WORKS OF RALPH WALDO EMERSON. 








(Uniform with the Eversley Edition of Charles Kingsley’s Novels.) Globe 8vo, 5s. each. A 
1, MISCELLANIES.’ With an_ Introductory Essay | 4. ENGLISH TRAITS: AND REPRESENTA- 
by JOHN MORLEY. [Zn preparation, TIVE MEN. [Ready. 
° s. CONDUCT OF LIFE: AND SOCIETY AND 
2, ESSAYS. fe [Ready. |> SOLITUDE.’ * (Ready, 
3. POEMS, ° o rady. |6 LETTERS: AND SOCIAL AIMS: E, 


‘ The more we see of this edition the more we like it.”—Academy. 


MACMILLAN’S 4s. 6d. SERIES._NEW VOLUMES. 
BUT YET A WOMAN. A Novel. By ARTHUR SHERBURNE Harpy. 


Crown 8vo. 45. 6a. ~ 7 
-~ POPULAR EDITION, Paper Wrapper, ONE SHILLING. ? 
‘t A novel to be read and re-read with delight.” —Zndependent, N.Y. i 


A NEW NOVEL BY THE AUTHOR OF “MR. ISAACS.” ° 


. . e 

DOCTOR CLAUDIUS: a True Story. By F. MARION CRAWFORD, 
Author of “Mr. Isaacs.” Crown 8vo. 4s. 6d. 

‘Mr, Craw ford has achieved another success. His new book, if it has not the peculiar fascination of ‘Mr. Isaacs,’ is in 

some respects superior. ‘The characters are more easily grouped, they are wonderfully distinct, and each one is an epitome. .° . 


Few recent books have been so difficult to Jay down when once begun as ‘Mr, Isaacs? and ‘Dr, Claudius,’ and few have been 
and will be rcad with so little skipping.” —Atheneum. 


ESSAYS. ; By F. W. H. Myurs. 2 vols. I. Cuasstcan. II. MODERN. 


Crown 8vo. 4s. 6d. each. 


‘Mr. Myers’s essays were worth printing and reprinting, worth reading and reading again. . Of Mr. Myers’s readi 
and erudition we can hardly speak too highly.” — Saturday Review. : gana oe Transat nee © oes 


FOLK-TALES OF BENGAL. By Rev. Lan Brenarr Day, Author of 


“ Bengal Peasant Life.” Crown 8vo. 4¢. 6d. 





ARISTOTLE—THE POLITICS. Translated, with an AnNlysis and 


er Notes, by J. E. C. WELDON, Fellow of King’s College, Cambridge, Master of Dulwich College, Crown Svo. 
105s. 6d, 


_ MACMILLAN'S CLASSICAL SERIES. NEW VOLUMES. 
HORACE.—THE ODES AND CARMEN SECULARE. Edited by 
T. E. Pacer, M.A., fofmerly Fellow of St. John’s College, Cambridge; Assistant Master at Charterhouse. Fcap. 8vo. 6s. 


HORACE—THE SATIRES. | Edited by Artuur Patmer, M.A., 


Fellow and Professor of Latin in Trinity College, Dublin. Fcap. 8vo. 6s. 
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_ J, & A. CHURCHILL, ‘Publishers. - 


< NEW WORK. BY PROFESSOR BENTLEY. 


= THE STUDENTS GUIDE. TO STRUCTURAL, MORPHOLOGICAL 
= and PHYSIOLOGICAL BOTANY. With 660 Engravings, 500 pp., feap. 8vo, 75. 6d. e ° i 








By the same Author, 


a A MANUAL OF BOTANY ; including the Structure, Functions, Classification, 


Properties, and: Uses of Plants. Fourth Edition, with 1185 Engravings, 900 pp., crown 8vo, I5s. e 


AN INTRODUCTION TO PHYSICAL MEASUREMENTS. With Appen- 


dices on Absolute Electrical Measurement, &c., by Dr. F. KOMLRAUSCH. Translated by T. H. WALLER, B.A., B.Sc., 
and H. R. PROCTER, F.C.S. Second English (from ‘the Fourth German) Edition. With Engravings, 8vo. [Next month. 


¿THE MICROSCOPE AND ITS REVELATIONS. By Wittram B. CAR- 


í PENTER, C.B., M.D., LL.D., F.R.S., F.G.5., F.L.S., Corresponding Member of the Institutea@f France and of the 
ara ee Society, Sixth Edition, with 26 Plates (including Coloured Frontispiece) and 502 Wood Engravings, 
crown 8vo, 16s, ə 


HARDWICH’S PHOTOGRAPHIC CHEMISTRY, THEORETICAL AND 


e PRACTICAL. Edited by J. TRAILL TAYLOR, Editor of the Photographic Times and Americah Photographer : late Editor 
of the British Journal of Photography. Ninth Edition, feep. 8vo, 7s. 6d. 


PRACTICAL AND ANALYTICAL CHEMISTRY, Specially Adapted. for 
Schools and Colleges, #hd for Beginners, By FRANK CLOWES, D.Sc., Professor of Chemistry in University College, 
Nottingham. Third Edition, with 48 Engravings, Post 8vo, 75. 6d. i 


VALENTIN’S QUALITATIVE CHEMICAL ANALYSIS. Revised and. 


Corrected by W., R. Hgpexinson, Ph.D., Demonstrator of Practical Chemistry in the Science Schools, South 
_ Kensington, Fifth Edition, with Engravings, 8vo, 7s. 6d. bd 


CHEMISTRY, INORGANIC AND ORGANIC; with Experiments. By 
. CHARLES L. BLOXAM, Professor of Chemistry in King’s College, London. Fifth Edition, with 292 Engravings, 
e- 8vo, 16s. l 





HANDBOOK OF VOLUMETRIC ANALYSIS; or, the Quantitative Estimation 


of Chemical Substances by Measure, applied to Liquids, Solids, and Gases. Adapted to the requirements of Pure Chemical 
Research, Pathological Chemistry, Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., and for the 
Valuation of Substances used in Commerce, Agriculture, and the Arts. By FRANCIS SUTTON, F.C.S., F.L.C. 
Fourth Edition, with 83 Engravings, Svo, 16s. 


COOLEYS CYCLOPÆDIA OF PRACTICAL RECEIPTS and -Collateral 


Information in the Arts, Mmnufactyres, ‘Professions, and Trades; designed as a Comprehensive Supplement to the 
Ph#Peopceia and General Book of Reference for the Manufacturer, Tradesman, Amateur, and Heads of Families. Revised 
and partly rewritten by Prof. RICHARD V. TUSON, F.I.C., F.C.S., assisted by several Scientific Contributors, Sixth 
Edition, with Engravings, Two Vols., 8vo, £2 25. 


THE BREWER, DISTILLER, AND WINE MANUFACTURER: Giving 


Directions for the Manufacture of Beers, Spirits, Wines, Liqueurs, &c., &c., being the First Volume of Churchill’s Techno- 
logical Handbooks, edited by JOHN GARDNER, F.LC., F.C.S, With Engravings, crown 8vo, 6s. 6g. os 


CONTENTS :— Alcohol and Alcoholometry—Brewing and Beer—Cider—Liqueurs—Spirituous Liquors, their Distillation and 
Stills—Wine and Wine-making, » => ` pi ' l ie 


PARKES’ MANUAL OF PRACTICAL HYGIENE. Edited. by F. DE CHAU- 
MONT, M.D., F.R.S., Professor of Military Hygiene in the Army Medical School. Sixth Edition, with 9 Plates and 103 
Wood Engravings, 8vo, 185. PA 
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MECHAMICAL EXERCISE A MEANS OF CURE; being a Description of the. 
Lander Institute, London (7, Soho Square): its History, Appliances, Scope, and Object. Edited by the Medical Officer to 
the Institution. With 24 Illustrations of the Machines employed, crown Svo, 25. 6d. 


HOSPITAL CONSTRUCTION AND MANAGEMENT. By Dr; E. J. 


MOUAT, Local Government Board Inspector, and H. SAXON SNELL, Fellow of the Royal Institute of British Archi- 
tects. A Systematic Work on the Arrangement, Management, and Construction of ‘Hospitals, and the Organisation of 
Medical Relief in the Metropolis. ` Illustrated with a Large Map and upwards of 50 Lithographic Plates (besides numerous 
Woodcuts) of the Principal Pavilion Hospitals of the World, many of which have never before been published in this 
country. To be completed in Two Parts. Part I. demy 4to, Is. À 
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WILLIAM SPOTTISWOODE 


| a sae science is still staggering under the blow 

it received last week in the death of the universally 
respected President of its leading scientific society. The 
world is always the poorer for the sudden withdrawal 
from its many activjties of a man sans peur ef sans 
reRroche, but there is always an inner world where the 
loss is more keenly felt, and in this case it is the turn of 
the world of science, to mourn one who has made her 
name so honoured while he has made his own so loved. 
It is not too much to say that the death of William 
Spottiswoode is felt ag, a personal loss by every real 
student of any department of natural knowledge who ever 
came withig his influence or had the opportunity of 
knowing anything of the pure and earnest nature of the 
man. As is but natural, those who have been working 
along those lines of thought —and they are many-—which 
he had made or almost*fhade his own, will feel the loss 
most keenly, not merely because the so precious sympathy 
is gone, but because of the swift insight, valuable criti- 
cisms, and happy suggestions as to future work always so 
freely at the disposal of any one who would consult him 
either in difficulties or success. 

We should hgwever entirely fail in our duty and in our 
estimate of what he has done for science did we lay too 
great stress either. upor the special work which he did 
himself or that Which he in a greater or less degree in- 
fluenced in the manner we have just indicated. How 
much he has personally done we stated some little time 
ago, little thinking, alas ! that what we gave as the 
results he had achieved and the honours which had fol- 
lowed upon them was anything more than an earnest of 
what was to follow. It has proved to be the full tale, but 
it is still one which places him high in the ranks of 
scientific workers. But, as we have said, high as his 
place in science would be from this point of view, we 
doubt whether it is on that that the greatest stress must 
be laid. l 

Some men of science of first class working power are 
so constituted that the less interest they take in the 
general conduct of affairs connected with science or 
scientific bodies the better. A man of this kind helps the 
affairs on very little and he loses his own time, Spottis- 
woode was exactly the opposite of such a man, ` In 
council every word he uttered was pure gold, and when 
we remember that it is now twenty-two years since he 
began his council work as Treasurer of the British Asso- 
ciation, and that it has never been interrupted till the 
time of his death, we get an idea of his influence on gur 
national scientific activity. No effort was too great for 
him, no time spent too long, no margin of time too 
short, if anything worth doing had to be done; the per- 
sonal force and the persenal example were both there; 
dullards became enthusiasts if doing was in question, 
while enthusiasts were checked at times when action was 
impolitic or premature. 

It can easily be imagined that so cultured a man with 
such qualities as those to which we have referred was 
a large figure in other than scientific activities ; and that 
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both on the ground of his own personal merit, and as 
representing the Royal Society as its President, he was a 
marked figure in our English society. 

Hence it is that the movement*in consequence of which 
his remains are being buried in Westminster Abbey to- 
day was one not at all confined to the scientific world, 
nor was the claim embodied in the memorial to the Dean 
of Westminster made simply on scientific grounds. As 
remarked in the Times, “no more distinguished body of 
men, none more thoroughly representative of the commu- 
nity, ever united for a similar object.” When we consider 
that their names were obtained within two days, the quick- 
ness of the sympathy and the unanimity of the feeling 


indicated among the most prominent and gifted sections 


of our society were certainly remarkable. 

The Dean’s letter granting the prayer of the me- 
morialists is one again which does such honour to, 
Spottiswoode that we give it in this place :— 


“I am deeply sensible of the loss which the country 
has sustained in the death of the President of the Royal 
Society. The names appended to the weighty memdfal 
which you have just laid before me are sufficient evideace 
of the widespread desire that the highest public henours 
should be paid to the memory of one whose peculiar 
claims have been urged so forcibly. In addition to that 
memorial, I have this morning received one expressing 
the same desire, and bearing the signatures of many 
hundreds of working men, with whom he was brought in 
daily intercourse. Although in consideration of the 
limited space yet remaining for interment within the 
Abbey I should have myse# suggested a monument yather 
than a grave, yet I cannot but assent, after much anxious 
consideration, to the wish that your memorial expresses. 
I recognise sin the late Mr. Spottiswoode, not merely a 
man of special scientific attainments, but one who from 
his interest in and sympathy with all the many branches 
and departments of scientific knowledge was peculiarly 
fitted to represent English science in its widest aspect, 
and who was at the moment of his death the chosen and 
the honoured President of the Royal Society. I recognise 
in him also a man of the very highest and most stainless 
character—one whofe great gifts were only equalled by 
the purity and attractiveness, and, I may b@ allowed to 
add, the devoutness and humilffy, of his daily life. And, 
not least of all, I feel tha® in honouring age are not 
only honouring one whose name is dear to men of science 
and of literature, and of eminence in every sphere of 
public and of social life, but one whose memory will lon 
be treasured by the working classes, to whose highest 
interests and welfare he was so deeply devoted.” 


William ‘Spottiswoode then is buried in Westminster 
Abbey to-day, by the side.of his ancestor, an Archbishop 
of St. Andrews’ ; and his remains will be followed to the 
grave by representatives of the scientific bodies and other 
interests with which he was connected ; nor will sym- 
pathy for the widow be wanting to fill up the cup of 
sadness. English science sorrows, and will long 
sorrow for the heavy loss, but still shis the richer 
for Spottiswoode’s life and work, not least because his 
life was so good and so pure, and because, as President 
of the Royal Society, he has set an example which w ho- 
ever succeeds him will be proud to follow. 

It must not be forgotten that the Presidency of the 
Royal Society is the highest honour which it is in the 
power of the Fellows of that Society to bestow. gHow 
worthily and how well it was bestowed in the case of 


Spottiswoode is patent to all. A great responsibility, 
® I. 
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therefore, now rests upon them, for he upon whom their 
choice falls will not be merely the representative of 
English science in London, he will represent it on the 
Continent and in Amêrica ; the choice must bear the 
criticism of scientific men in other lands. EDITOR 





SIR EDWARD SABINE 


POTTISWOODE, round whose grave in West- 
minster Abbey so many men, great in so many 
ways, have stood to-day, is not the only President of the 
Royal Séciety, awd not the only man of science whose 
loss we have to deploge. While one, however, was cut 
off in the full tide of his life, and while there seemed to 
be a rich promise of many years of valuable work in 
store, the other had far outlived his working powers, and 


, by many years exceeded those of his activity. 


A refefence to the life-work of Sabine will clearly show 
how justly his high position and reputation were accorded 
to him, how nobly he has worked in the cause of science, 
and how imperishable a record of his life remains in the 
existence of a whole branch of scientific research, the 
foundation of whish was mainly due to his untiring 
industry. 
Coniing of an old family said to be of Italian origin, 
which early settled in Normandy, and removed thence to 
our own country, Edward Sabine was born in Dublin 
on October 14, 1788, being the son of Mr. Joseph Sabine 
of Tewin. He received his egrly education at the Royal 
Military Colleges of Marlow and Woolwich, obtaining a 
commission as second lieutenant when but fifteen years 
of age, and receiving his captaincy eleven years later. 
Very early in life indeed, his interest became centred 
in physical science, and especially in magnetism, the 
study of which he pursued with indefatigable zeal and 
marked success, The result of his work in this and 
other fields is to be found in the many papers which 
issued from his pen. In 1818, six years before Spottis- 
woode was born, he was elected a member of the Royal 
Society, and in the samegyear was appointed astronomer 
to the expedition under the cgmmand of Sir John Ross 
which 9 England in search of the North-west Passage. 
The careful observations which he made whilst with the 
expedition were of great value. His published papers 
begin from this date, commencing with a contribution to 
the Transactions of the Linnean Society, on the birds of 
Greenland, the result of observations made during the 
voyage; they range from that date down to the year 1872, 
thus extending over a period of no less than fifty-four 
years. 

` During this long period of active work he con- 
tributed to the Transactions and Proceedings of various 
societies and contemporary ‘magazines upwards of one 
hundred pagers, some of great length and many of con- 
siderable value and importance. Although a large 
number of these deals with the subject of terrestrial mag- 
netism, many other branches of science are included in 
them, the voluminous nature of his published works being 
not less remarkable than the wide fields of study over 
which they range. 

A®considerable number are to be found in the PAilo- 
sophical Transactions, to which he contributed upwards 
of forty. To the Proceedings of the Royal Society he 
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made numerous centributions during his long a’socziation 
with it ; in the Quarterly Journal of Science he published 
twelve papers, in the Reports of the British Association 
we find ten, to the Philosophical Magazine he made eight 
contributions, the remainder of his published works being 
scattered among the Edinburgh Journal of Science, 
Journal of the Geographical Scctety, the Proceedings of 
one or two foreign societies, and the pages of foreign 
scientific magazines. SF 

As we have already said, his scientific contributions date 
from his voyage to the Arctic regions with Sir John Ross 
in 1818. Next year he again went to the Arctic regions, 
this time with an expedition under the command of Sir 
Edward Parry. As the result of his observatidns there, 
he made two communications to the Royal Society, pub- 
lished in the PAzlosophical Tragsactions, dealing, the one 
with the irregularities observed in the direction of the 
compass needle consequent upon fe attraction of the 
iron of the ships, the other with the variations of the 
magnetic needle, and the intensity of the magnetic force 
during the voyage, and calling attention for the first time 
to the extreme importance of fAmnding a widely extended 
series of observations of those strange magnetical dis- 
turbances, the origin of which is still mysterious. With 
this object in view he left England two years later on a 
long voyage in H.M.S. Pheasant, making numerous 
observations and bringing many new facts to light. At 
the same time at several equatorial stations on the coasts 
of Africa and America he made observations with regard 
to the swinging of the pendulun§, with the object of deter- 
mining the true figure of the earth, publishing the results in 
the Philosophical T vansactions. When on the American 
coast during this voyage he took up amongst other 
subjects the question of deep-sea temperatures, and in 
the Philosophical Transactions for 1823, he at that early 
period published a paper on the temperature at great 
depths in the Caribbean Sea, whilst in the same year his 
busy pen was giving an account of the barometrical 
measurement of the height of the Sugarloaf Mountain at 
Sierra Leone, and the Pico Ruivo in the Island of Madeira. 
Three years later he published in the Quarterly Journal of 
Science an account of the ocean currents met by H.M.S. 
Pheasant during the voyage from Sierra Leone to Bahia, 
and thence to New York, in which he records that the 
Amazon stream was crossed at a distance of 300 miles 
from the mouth of the river. In this year (1823) he 
proceeded on another voyage, going this time in H.M.S. 
Grifter to Norway, Greenland, and Spitzbergen, to con- 
tinue his magnetical observations, and to extend the 
series of pendulum experiments. Whilst at the latter place 
he again took up the question of barometrical measurement 
of heights, publishing in the Phzlosophical Transactions for 
124.4 comparison of that method of measurement with the 
trigonometrical determinations. Then in the £dinburgh 
Journal of Science in 1825 he dealt with the presence of 
the Gulf Stream on the coasts of Europe as determined 
by his observations in the year 1822, and proceeded to 
discuss the question of depression over the region 
occupied by the Stream, 

In 1826 an account of his magnetical observations at 
Spitzbergen appeared in Poggendorf’s Annalen. 

Continuing his pendulum swingings in 1827, he set 
about determining by direct observation the difference in 
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he lengtlts of the seconds pendulug at Paris and 
London. The results of these experiments were published 
in a paper of some length which appeared in the P/i- 
sophical Transactions for 1828. At the same time he alsa 
experimented with the object of ascertaining the.ratio of 
the magnetic forces acting on a needle horizontally sus- 
pended in London and in Paris. In 1829, in the Philo- 
sophical Transactions, he’ waote on the reduction to a 
vacuum of the vibrations of at? invariable pendulum; and 
in the Quarterly Journal of Science for the same year he 
gave an account of experiments concerning the force of 
‘the earth’s magnetism, and on the then recent magnetical 
observations in Siberia of M. Hanstein. In the PAilo- 
sophical Fransactions for 1831 hè describes some experi- 





ments made with the object of determining the length of 


the seconds pendulum at Greenwich. 

For many years from this date he worked mainly at 
that science on which he had most deeply set his mark, 
that of terrestrial magnetism, In 1835, in conjunction 
with Lloyd, Humphrey, and J. C. Ross, he contributed to 
the Reports of the British Association (of which he was 
an early and active memt®r, filling the post of General 
Secretary for twenty-one years) an account of the terrestrial 
magnetic force in Ireland. In the following year he himself 
publisbed in the Redords of that Association an account of 


the magnetic force in Scotland. As an indication of his’ 


range of subjects we may here remarx that at this time 
he published in Lroriep Notizen a paper concerning the 
volcanoes of the Sandwich Islands Then in 1837 we 


find him again contribufing to the British Association 


Reports, this timé a paper on magnetic intensity, deal- 
ing with the variations it Exhibits at different parts of the 
earth’s surface. He also wrote on the same subject two 
years later in Froriep Notizen, L'institut, and Ouelelet’s 
Mathematical Correspondence. In 1838 a memoir on 
the magnetic isoclinal and isodynamic lines in the 
British Isles appeared in the British Association Reports, 
being prepared from observations made by Prof. H. 
Lloyd, J. Phillips, R. W. Fox, Capt. J. C. Ross, and the 
indefatigable Sabine. In 1840 he continued his papers on 
terrestrial magnetism in the PAzlosophical Transactions, 
now taking for his subject the consideration of lines of 


equal inclination and intensity in the Atlantic Ocean, and j 


on lines of magnetic intensity between the Cape of Good 
Hope and Australia. He added to this series in the fol- 
lowing year by contributing an account of the observa- 
tions made by Capt. Belcher on the west coast of America 
and adjacent islands, and the new determination of mag- 
netic elements at Otaheite. Writing in 1838 Sabine had 
so conclusively demonstrated the importance of mag- 
netical observations being made in every part of the 
globe, that Capt. James Ross was sent with *the Erebus 
and Terror to make a magnetical survey of the Antarctig 
regions. Sabine of course accompanied the expedition. 
In extension of the work of the magnetic observatory 
which he had established in England, and which was 
carried on entirely by his influence, Sabine had induced 
the autharities to promote thg establishment of observa- 
tories in the colonies. On the voyage out, therefore, not 
only were numerous observations made, but magnetical 
and meteorological observatories were founded at St. 
Helena, the Cape, and Van Diemen’s Land, thus permit- 
ting a great increase in the number of possible observa- 
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tions, and a consequent more rapid advance of the science 
which Sabine had so much atheart. These observatories 
—to our disgrace be it said, some have now been abolished 
—were placed under the superint@hdence of Sabine, and 
at this period a general magnetic survey of the globe was 
commenced by him under the direction of the Admiralty, 
although from what has gone before it is easy to see that 
the initiative of such a gigantic task had come from 
himself. 

In 1842 he yet further added to his contributions to 
terrestrial magnetism, publishing in the PAdlosophical 
Transactions an account of observatione made during the 
voyage of the Erebus and Tervvor,from England to the 
Cape, and from thence to Kerguelen Island. Then in 
1843 he wrote concerning the extension of these observa- 
tions from Kerguelen Island to Van Diemen’s Island, 
giving an account also of the various observations made, 
in the Antarctic circle itself during the summer’ of 1840 
and 1841, adding in the year following (1844) an account 
of the observations from June, 1841, to August, 1842, in 
the same region. In 1844 and 1845 he made contrilfi- 
tions to the Aritish Association Reports concerning te 
meteorology of Toronto and Bombay, During 1846 he 
again made contributions to meteorological! literature, dis- 
cussing the winter storms of the United States, and the 
cause of the mild winters which occur sometimes in. our 
own country. 

With reference to the survey of the globe to which We 
have referred, we find him next giving an account of a 
magnetic survey of a considerable portion of the North 
American, continent, and of the southern hemisphere 
between the meridian of o° and 125° east, and parallels of 
— 20°and — 7o. In 1849, in another contribution, he 
gave amap of the magnetic declination for 1840 in the 
Atlantic Ocean, between the parallels of 60° N. and 60° 
S. latitude. In this year it was that Humboldt’s Coszvos, 
for the author of which Sabine had a profound admira- 
tion, began to be issued in England, being translated by 
Mrs. Sabine, and edited by her husband, it being com- 
pleted in 1858. In the year following he became vice- 
president of the Royal Socety, with which he bad been 
so long connected. om 

The colonial observatories were, as we have said, under 
the control of Sabine, and remained so for many yearse 
In 1851 and 1852, and again in 1856, he continued his 
papers on the magnetism of the earth. 

It had been observed (first by Lamont) that the mean 
of the larger magnetic disturbances gave signs of being 
bound by some law,and of having a definite but long- 
period variation. Previously to this it had been shown 
by Schwabe that the number of spots on the surface of 
the sun increased and decreased in obedience to regular 
law, the cycle occupying nearly eleven years for its com- 
pletion. The results of the observations afWhe colonial 
observatories Jed Sabine to the discovery that magnetical 
disturbances were intimately bound up with this solar 
spot period; that the connection between them was of 
such a nature, that a year of large declination coincided 
with a year of maximum sunspots, whereas those years 
when the range in declination was small corresponded 
with years when there were but few spots on the*sun. 
In the same year the same fact was independently deter- 
mined by Dr. Rudolf Wolf and M. Gautier. 
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In 1853, at the meeting of the British Association at, 


Belfast, Sabine occupied the presidential chair. In this 
year he turned to a consideration of the moon’s influence 


on terrestrial magnetism? writing concerning the effect of 


that body on the magnetic declination at Toronto, St 
Helena, and Hobarton; and taking up the subject again 
in 1856, he then discussed the lunar diurnal variation 


at Toronto. At a.later period, in the Proceedings of 


the Royal Society, he contributed a paper on the lunar 
diurnal magnetic declination obtained from the Kew 
photograms. In 1857 he made another contribution to 
the British Association Reports, discussing the amount 
and frequency of the magnetic disturbances and of the 
aurora at Point Barrow, on the shores of the Polar Sea. 
In the Philosophical Transactions for the same year he 
discussed the question of the existence of the decennial 
period in the solar diurnal magnetic variations and its 
non-existence in the lunar diurnal variation of the declina- 
tion at Hobarton, as M. Kreil seemed to think was the 


case. He then stated, as the result of a re-examination of 


the” question by the light thrown upon it by the Hobarton 
obgervations, that he was as entirely convinced of the 
existence of this pewod in the former case as he was con- 
vinced of its non-existence in the latter. 
- Continuing the investigetion of this subject, he contri- 
buted to the Royal Society Proceedings for 1859-60 a 
a on the solar diurnal variation of the declination at 
Pekin. In the same volume of the Royal Soctety Pro- 
ceedings he also wrote concerning the laws of the pheno- 
mena’ of the larger disturbances of the magnetical 
declination at Kew Observatory. In 1861, at the request 
of the General Committee of the British Association, he 
prepared a report on the repetition of the magnetic sur- 
- vey of England. In this year he succeeded Sir Benjamin 
Brodie in the presidency of the Royal Society, which 
position he occupied for the next ten years. In the Phzlo- 
sophical Magazine for 1862 he entered intoa discussion 
concerning the cosmical origin of terrestrial magnetism. 
Two years Jater, both in the Philosbphical Magazine and 
the Proceedings of the Regal Society, he published a com- 
parison of the most notable distirbances of the declination 
at Kew Nertschinsk during 1858 and 1859. During 


the next few years, notably in 1866 and 1871, records of 


éhe magnetical observations at Kew were published by 
him. The chief work, however, of this period of his 
life consisted in concluding his contributions to the Phzlo- 
sophical Transactions by reports and reductions of the 
work done during the Antarctic expedition. Ina lengthy 
contribution in 1866 he resumed the discussion and 
co-ordination of the various observations, continuing and 
concluding this in another paper, which is to be found in 
the Transactions for 1868. His last contribution appeared 
in 1872, when he gave a magnetical survey of the North 
Polar regio#S to serve as a companion to the survey 
of the South Polar regions which had already appeared. 
It was his earnest wish that he might be spared to com- 
plete this, but the infirmities of age were then stealing 
over him, and it is doubtful whether it would ever have 


appeared had it not been for the able assistance of 
the Hydrographer of 
the *Admiralty, assistance which the author gracefully 


Captain, now Sir Frederic Evans, 


acknowledges in a postscript to the memoir. 


From this date the work of Sabine may be said to have 
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ceased. He had signed the presidency of the Royat 
Society the previous year, and he now sought to spend: 
the evening of his life in that retirement and rest to which 
his advanced age and great works so fairly gave him a 
claim. He had received the Copley Medal of the Royal 
Society in 1821, and the Royal Medal of the same society 
in 1849. In 1869 he was made K.C.B. He possessed 
also the Prussian Order pourele mérive, and was either an 
honorary or corresponding * member of many foreign 
societies. We mention these façts to show that he 
retired from his active life full of well-earned honours. 
In 1879 he lost his wife, who for more than halt a 
century was the close companion of his labours. In the 
history of the Royal Society his name will *ever be 
valued as that of one who, both as member and as 
President, was ever foremost jn guarding its honour 
and maintaining its dignity, whilst the kindness and 
courtesy which as President he dispIf@yed to, all, not ex- 
cluding the younger members, will be always gratefully 
remembered. 

It is chiefly by his pendulum obseryations and by his 
magnetic déterminations and re@tbuctions that, as may be 
gathered from what has been said, his name is so well 


known in science. The degree of accordance which some 


of the early determinations of the former kind- exhi- 


bited was so much in advance of what was at that time 


thought likely, that they were received with incredulity 
in some quarters. The discussion which Sir George Airy 
made long ago, in his article on the figure of the earth, 
published in the “ Encyclopædiĝ Metropolitana,” of the 
pendulum observations then available for that purpose, 
shows how large a share belongéd to the labours of Sir 
Edward (then Captain) Sabine. 

His own magnetic observations were marked by his 
wonted accuracy; and his discussion of the results 
obtained at the colonial magnetic observatories led to 
new and unexpected results. The most striking, perhaps, 
of these was the discovery of the relation between magnetic 


perturbations and the more or less spotted condition of the 


sun’s surface, to which we have already referred. Dis- 
similar as are these phenomena, and difficult as it then 
at least was to imagine any possible cause for a con- 
nection between them, subsequent observations have fully 
confirmed the conclusion at which he arrived, that con- 
nected they are, though what the precise nature of the 
connection may be is still a matter of discussion. 

Though from the nature of the case the work was one 
of compilation rather than of original ébservation, his de- 
termination of the magnetic state of the earth at a par- 
ticular epoch, with its accompanying maps of the isoclinal, 
isogonal, and isodynamic lines was most noteworthy. The 
search for the original authorities and the application of” 
the corrections requisite to render the observed results 
comparable with one another occupied a long time, and 
the results, as we have pointed out, appeared in instal- 
ments, as the various regions into which as a matter of 
convenience the earth’s surface was divided were succes- 
sively completed. i Be 

The establishment of the colonial observatories, too, 
was the direct result of his exertions; and his name will 
go down to posterity as that of the man who more than 
any other laboured for the proper establishment of the 
science of terrestrial magnetism, interesting and important 
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a 
in its scientific aspect, and pregnant with so many benefits | suggested that there should be a Minister to look after 


to mankind at large. ad 

He was buried on Saturday, his remains being placed 
beside those of his wife in the family vault at Tewin; the 
funeral, in accordance with his own wish, being of the 
simplest character. In addition to the members of his 
family and private frienfs, «he funeral was attended by 
the Secretary and Treasure? of the Royal Society, the 
Hydrographer to the Admiralty, and representatives of 
the other Government services with which he had been 
solong connected. 


@ 
A MINISTER OF PUBLIC INSTRUCTION 


\ E are a longsuffering, patient people. The call of, 

Luther to those? around him to educate their 
children and make nen of them, as well as provide them 
with arms—a call at once answered in Germany—is only 
just now being answered among ourselves. 

One of the most beautiful and one of the most 
touching sights in L@¢sdon now, and one which in 
our view is a standing disgrace to the politicians who 
have held sway during the last hundred years, is the 
gradual rising abore dingy roofs and millions of chimneys 
of the red brick Board schools. The children in London 
at all events are now being educated, and our future 
masters are receiving the first rudiments of their instruc- 
tion, and this mfich more on account of the intention of 
their fathers to have it foe them, than on account of any 
farseeing policy af those “who are popularly supposed to 
look in any and every @frection for anything that may 
conduce to the well-being of our country. We have at 
last gat a public instruction, and it is already in the air 
that that instruction will in time be as free as it is now 
compulsory. It is a heartbreaking thing to look back 
and think what might have been had these all too recently 
built schools overtopped the squalid dwellings of the poor 
a century ago. How much less squalid those dwellings 
would be now. The monumental and extensive prisons 
‘would probably be less occupied in their every cell than 
they are now, but the well-being of the country, the output 
of the country would have been greater, and the struggle 
with penury, and dirt, and crime would have been less. 

This is only one aspect of education, but yet it seems 
that in this country at all events it is the mainspring of 
public opinion with regard to the general question. The 
cry—on many grotfnds the mistaken cry—for technical 
instruction has grown from the work of the Board 
schools, it has gone along the same line at a higher level, 
and it will go on still further. The enormous develop- 
ment of the Government Science and Art Clasges will also 
go on, and to the credit of the late Sir Henry Cole be it 

: ; oe x. 
said here that he was wiser than the politicians, and his 
clear sight and singlemindedness influenced the head of 
the department with which-he was connected, so that the 
quiet, slow work in science and art began in 1851, long 
before the present notions of the importance of education 
really began to take root in @ur land. , 

Now that compulsory education is in our midst, now that 
the importance of science and of art to the national in- 
dustries is universally acknowledged, now that it isrecog- 
nised that the education of our workmen must no longer 
be so disgracefully neglected gas it has been, it is again 


these matters. 

Ten years ago, as it was well®*put, the Kinderpest was 
the care of the Government side by side with the Rinder- 
pest. Both were practically on the same level, both were 
acknowledged to be nuisances, both might require a 
public department to look after them, and then money 
would have to be spent. This was quite a sufficient 
argument with “statesmen” to let things go on in the old 
harum-scarum way ; for the policy of a Government is to 
keep money in its purse, honestly if*it can, but in any 
case to do so, as if England were a miser, acknowledging 
no responsibilities, spurning all delights, and wishing io 
live a sordid life like the burghers, caring only for their 
dykes and pikes, whom Luther shamed out of their 
indifference centuries ago. i ° 

There has again, this week, been a suggestion made that 
there should be a Minister of Public Instruction, who 
should be responsible for the preparedness of the counsry 
in this respect, just as the Minister of War is responsible 
for the preparedness of it in another direction. Sir John 
Lubbock must be congratulated upon the way in which 
he brought the motion forward last Friday. It was a 
mild, pleading story. As long ag as 1856, he pointed out, 
the late Lord-Derby said :— 5 ; 

“It appeared to him wel! worthy of consideratign 
whether it would not be well to have a Minister, or the 
head of a department, who should have no other duties 
to perform, and who should be, in fact, responsibfe for 
the education of the people... . He had a stron feeling 
that thes institution of a Minister of Instruction was 
desirable, that the subject should be altogether separated 
from the Privy Council.” 

But that did no good. In 1862 there was another reso- 
lution put to the House calling on it to affirm that for the 
education estimates and for the expenditure of all moneys 
for the promotion of education, science, and art a Minis- 
ter of the Crown shquld be responsible to the House. 
That also did no good. In 1865 a Select Committee was 
moved for to inquire into the @nstitution of the Com- 
mittee of the Council on E@ucation. It was t iaio urged 
that education and science and art were beginning to be 
considered of such importance that— 

“The great duty of superintending the various branches” 
connected with the Department of Education should be 
intrusted to some one responsible Minister, some Minis- 
ter who should be regarded as a State officer of high 
authority who should have the sole conduct of that 
department, and be solely responsible.” 

And that was shelved. 

Nine years later, in 1874, the same view was urged, 
and the present Prime Minister then admitted “ that there 
was much to be said in favour of the general principle 
that the expenditure of money for the promoWon of edu- 
cation in science and in art should be placed under the 
control of a single responsible Minister.” It is true he 
said. this, but-he supported the previous question, so that 
again came to nothing. 

Now that education and science are the great things of 
the day, not only in this but in all countries, England 
enjoys the proud preeminence of being the only couftry 
—civilised-country, we know nothing of Timbuctoo—-in 
which there is not a Minister of Public Instruction. It is 
lamentable, teryible, to read the debate of last Friday, 


" are made piecemeal, and must continue to be so ; and he 


e found it the most comfortable sort of house to live in. 
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and to see the way in which the question was dis- 
cussed. Mr. Gladstone was impressed by the condition 
of the House at nine °o’clock, but it does not appear 
that he was impressed with anything else ; the importance 
of education, the importance of science, the importance 





` of art, the daily, almost hourly, increasing importance 


of these things does not seem to’ have entered into 
the question. To a large extent it was merely-a question 
of Cabinet convenience and Parliamentary *tweedledum 
and tweedledee. How can there be made room in the 
Cabinet for a Mister of Public Instruction?! Are not 
the affairs of the Duehy of Lancaster of much greater 
importance, and would not the recognition of the import- 
ance of education make the Cabinet unwieldy'and give 
rise to difficulties in Parliamentary procedure?. -And then 


« there is the Scotch business that must: be looked after 


first, and so on, and so on. Education is evidently not 
in the region of practical politics. S 
Heaven knows changes sufficiently great have been 
made of late years, and it is not absolutely certain that 
the fundamental bearings of the nature of the changes to 
be madé have in ell cases been fully considered ; but it 
seems as though they are to be most carefully considered 
before any change ise made touching ‘the-matter of 
“edugation. - 
e Still it is acknowledged that the question is, after all, 
one that deserves the attention of Parliament, but Mr. 
Gladstone had, as usual, thrge objections to make. In the 
first place he expressed very great doubt'whether, if be 
had a plan ready to alter the present arrangement, 
it would be wise to make any declamtion on the 
subject by way of motion. Secondly, he ‘admitted that 
there was no plan, and he did not think the time had 
arrived for one ; and lastly, he considered, that the sub- 
ject ought to be a great deal more examined before the 
House committed itself to a final opinion whether there 
should be a plan or not. 
With reference to his first objection he stated that the 
House knew perfectly gvell that administrative changes 


+ 
remarked that there was a good deal to be said in favour 
of what was called a patched house, because most of us 


A Minister of Public Instruction would be a new patch, 
and as there is patching going on elsewhere he objects to 
this; and so on and so on. 

The argument which he used in favour of the second 
objection was, we imagine, the strongest he could have 
used against it, namely, that the business of the Council 
Office in respect to education has been.in an almost 
incessant state of flux and change. Of this there can 
be no doubt that the flux and change will get more pro- 
nounced atime goes on. That is the very reason why 
everything should be brought to a focus. 

We may gather from Mr. Gladstone’s speech that the 
Universities should ever, in his opinion, remain divorced 
frum the general question of education ; but if so, what 
is to become of Prof. Huxley’s ladder from the gutter 
to the university ? We think, too, if Mr. Gladstone had 
be€n fully informed on the subject he could have urged as 
an additional objection that a great many questions re- 
ferring to education are never now touched by the Edu- 
cation Department At all.. . 
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Several of the speeches might, if we had more space at 
our disposal, be noticedat some length. Still, we think it 
worth while to cull the following from the speech of Mr. 
Forster, an old - Vice-President of the Committee of the 
Council on Education :— 


“The Committee of the Council for Trade, or Agri- 
culture, or Education meané nothing whatever. Persons 
might imagine that the P&¥y Council occasionally met 
for the transaction of business, but they never did so either - 
in England or Ireland. The Minister for Agriculture was 
the President of the Committee of the Council on Agri- 
culture, but he greatly doubted whether that Committee 
ever met, or ever would meet... . The real objection (to 
Sir John Lubbock’s proposal) probably was -tłat it was 
undesirable to make too much of education, that if we 
were to have a Minister of Education he might be pushing 
things on too quickly. .. . Tleere might be a fear that 
under one Minister too much money,would be spent. ... 
What was complained of now was that there was no 
really defined responsibiligy. The man who moved the 
estimates and did the work was not the head of a depart- 
ment, and he ought to be. The work was done bya 
Minister who was controlled Ry another, and the latter 
was scarcely seen by the public. He did not see why we: 
should continue that Japanese mode of managing affairs.” 





It is satisfactory to see that the House of Commons is 
gradually getting into a beiter position to discuss such 
questions as these, but we have felt that the main point 
is, that the head of the Government does not yet consider 
that the question of education is one of an importance 
sufficient to be discussed sidegby side with what in his 
opinion is the much larger questions of Parliamentary 
procedure, and the saving of 60 many pounds, shillings, 
and pence. It is true a Select Committee has been agreed 
to, but we fear that after Mr. Gladstone’s speech very 
little will come of it, as has happened before. 

It would be ungraceful not to state that the debate 
brought out in the clearest possible way the valuable 
services rendered under great difficulties by the present 
Vice-President of the Committee of the Council on Edu- 
cation, Mr. Mundella. 

But the result remains that we are not to have a 
Minister of Education. There is agricultural business, 
including the Rinderpest, and other matters, and these 
are larger questions than that of national education! 
Therefore national education must wait. As we said 
before, we are a longsuffering and patient people. 
There is, however, little doubt that in some political 
programme of the future this question will find a place ; 
equal electoral districts and the payment of members are 
not the only things to be cared for. F.R.S. 





EVOLUTION AND CREATION 


et Few Words on Evolution and Creation; A Thests 


maintaining that the World was not made of Matter 

by the Development of one Potency, but. by that of In- 

numerabile Specific Powers. By Henry S. Boase, M.D., 
F.R.S., &c. (London: John Leng and Co., 1882.) 

Notes on Evolution and Christianity. By J. F. Yorke. 

(London: Kegan Paul, Trench, and Co., 1882 ): 

HE first of these works is, as may be inferred from 

its title, a most curious production. The chief aim 

of its author is that of sustaining the Biblical Cosmology 

against what he regards as the fallacious inroads of the 

theory of Evolution. In carrying out his design he 
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devotes the first part of his book to a general criticism of 
the Evolution theory, and the second part to a considera- 
tion of the first chapters of Genesis, which he regards as 
justifying his view that the world “was made by the 
development of innumerable specific powers.” Our 
readers must not suppose grom this form of expression 
that Mr. Boase seeks to develey a system of Polytheism ; 

on the contrary he is a Monotheist of the most orthodox 
type, and by his “innumerable specific powers” means 
onlyethe properties with which matter has been endowed 
by its Creator. This, at least, is the only meaning which 
we have found ourselves able, efter a somewhat hasty 
perusal of his book, to attach to this term, which consti- 
tutes the core of his “thesis.” But if this is his meaning 
we fail to appreciate the speculative importance which he 
somewhat ostentatioysly attaches to his opinions. For 
the great distinction which he draws between these 
opinions and those which are Beld by evolutionists con- 
sists, as he says, in their making “no assumption of an 
unknown matter endowed with an imaginary all-becoming 
potency.” But so far as physical causation is concerned 
the two statements amount to exactly the same thing; 
the only difference between them is the old and well-worn 
distinction between theism and non-theism—viz. as to 
whether the observed “‘ potencies’? of matter are or are 
not God-endowed. We cannot see that Mr. Boase has 
contributed anything new to this question, and therefore 
regard his work as lost lgbour. There is a simplicity 
about some of his remarks hich appeals to us as almost 
pathetic. For instance :—a From my point of view, the 
occurrence of some of the same kinds of organisms in the 
rocks of adjoining formations may arise from the remains 
of the older rocks being transported into the newer forma- 
tions, or from the older organisms being created anew as 
a part of the more recent series. ... It may here be 
noticed that such an alternate destruction and reproduc- 
tion of living creatures is set forth in the civ, Psalm— 
< Thou takest away their breath, they die, and return to 
their dust. Thou sendest forth Thy spirit, they are 
created; and Thou renewest the face of the earth’ This 
verbal coincidence is curious, but, of course, cannot be 
adduced to prove that the doctrine of Creation and science 
are in accord with one another.” If the “point of view” 
in question is to be thus calmly attributed to “science,” 
the concluding sentence of this passage is one of the very 
few in the book withewhich we are able cordially to agree. 

Again, speaking of the creation of Eve, our author 
remarks :—‘* It may also have served as an occasion for 
the important lesson, that the Lord God was the Creator 
of these living creatures (animals), for immedigtely after 
this, God gave Adam a practical proof of His power to 
create a living being.” Practical proof, no doubt, but we 
should have thought almost more startling than could 
have been justified for the purpose suggested. Seriously, 
however, the absurdity which such passages as these dis- 
play might be amusing from the mouth of a street- 
preacher ; from a man of cultivation they are,as we have 
‘said, pathetic. 

The other work which we have to notice stands in 
‘every way at the opposite pole of thinking from the one 
which we have just considered. For the object of Mr. 
Yorke is to show that the principles of evolution are alone 
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explain the origin and development of Christianity. The 
book is, therefore, mainly of an historical character, and 
although its views cannot fail to be obnoxious to orthodox 
opinion, the temperate manner in which they are stated 
ought everywhere to commend the approval of good taste. 
Moreover, whatever his readers may severally be inclined 
to think of his arguments, they can scarcely fail to agrce 
that Mr. Yorke has written a highly interesting book. 
Fis object being, as already stated, to trace in the ante- 
cedents of Christianity the natural causeg of its Mse and 
progress, he has given a selection of „quotations from the 
Jewish writings about the time or shortly before the 
commencement of the Christian era, and also of the 
Buddhistice writings long before it, in order that a just 
estimate may be formed of the extent to which the world 
is indebted to Christ as a moral reformer. In our wpinion 
Mr. Yorke has shown a sound critical judg nent in making 
this estimate. On the one hand, he is careful to sift out 
all the elements of the moral teaching which were, so t® 
speak, in the air at the time when Christ taught ; and, or 
the other hand, he is equally careful to distinguish the 
points wherein the ‘‘originality of Christ’? was shown. 
Here we meet with what appears to us a more full appre- 
ciation of this “ originality ” than 1s shown by most of the - 
other and some of the more eminent writers of the safhe 
school, z 

We shall conclude this notice by quoting two brief 
passages, one to show the figh development of moral 
feeling which obtained among the Jews immediately 
anterior to the teaching of Christ, and the other to show 
the degradation of moral feeling which now obtains in 
the Roman Catholic ministry of the Christian Church. 

“Wear mourning for the Egyptians, suppress the 
prayer of glorifitation on the seventh day of the Passover. 
It is the anniversary of the day when your enemies 
perished in the Red Sea, and God desires not to be 
glorified because his creatures have been drowned beneath 
the waves.” 

In painful contrast to the singtilar beauty of this pas- 
sage, our other quotation is selected from sever@@™ages 
in the same strain which are republished by Mr. Yorke 
from two pamphlets written expressly for children by a 
Reverend Father, whose name is, with a singular appro- 
priateness, Mr, J. Furniss. As Mr. Yorke remarks, the 
Rev. Father Furniss evidently feels that in these de- 
generate days “ Hell is not pictured vividly cnough for 
purposes of practical terrorism, and has accordingly done 
his imaginative best to supply this great want. And he 
deserves every credit for his work, for anything better 
calculated to drive a sensitive child mad with fright it 
would be impossible to conceive.”’ 

After describing the “ Dress of Fire,” and thg “ Red-het 
floor,” in one of which there is represented a girl of 
eighteen, and in the other a girl of sixteen with the Devi! 
taunting their agonies, “ The Sight of Hell” goes on to 
describe— 

“' The Red-hot Oven.’—See | it ts a pitiful sight. 
little child is in this red-hot oven. 
to come out. See how it turns and twists itself about jn 
the fire. It beats its head against the roof of the oven. 
It stamps its little feet upon the floor of the oven. You 
can see on the face of this little child what you see on the 


The 
Hear how it screams 


sufficient, without any hypothesis of supernaturalism, to | face of all in Hefl—despair, desperate and horrible.” 
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The only corrective of immoral publications of this 
description is to be fund in reproducing them before 
public, opinion of another kind from that of the unfor- 
tunates whose eyes alone they are intended tô meet; and 


it is: partly this consideration tha jew ' or i l A 
PPAT onsideration that has led us.to review , descriptions are in Latin, the text in German. 


Mr. Yorke’s essay, which, although excellent in itself, is 


NATURE | ° 





hardly in close enough contact with natural ‘science to ' 


demand rotice in these pages. 


i GEORGE J. ROMANES 
‘ 


OUR BOOK SHELF 


Leonographie der schalentragenden europäischen Meeres- 
couchylien. Yon Dr. W. Kobelt, to. Heft 1.. (Cassel: 
Theodor Fischer, 1883.) 


THE obfect of this work is to supply a want which is con- 
tinually felt by conchologists, and it deserves the greatest 
success. Dr. Kobelt is well known to science as the 
egitor of the Jañrbucher and Nachrichtsblatt der deutschen 
Malakozoologischen Geselischaji, which has now been 
pħblished for between fifteen arid sixteen years, and as one 
of fhe editors of ghe new Conchyiien-Cabinet of Martini 
and Chemnitz ; and he is also the author of several works 
and papers on conchological subjects. It appears from 
the prospectus of the pi sent work that its scope will be 
confined to-the coasts of Europe, including the English 

sles, the Faroes, and Scotland, and bounded by the 
north coast of-Africa, but excluding not only tropical and 
subtropical species of Mollusca, but those Arctic species 
from Spitzbergen and the n@th of Iceland which are not 
found*on the coasts-of Upper Norway. This scope, 
although extensive, is not very definite; and jt scarcely 
accords with our usual notion of the European seas. We 
do not know what may be the author’s limit of depth, 
whether it is the line of soundings or 100 fathoms ; nor 
whether he will even take the Mollusca now about to be 
published from the 77z¢oz cruise between dhe Faroes and 
Scotland. The expeditions of the Josephine, Lightning, 
Porcupine, Challenger, Voringen, Travailleur, Washing- 
ton, Knight Errani, and several others, have of late years 
done mugh to aid in the exploratibn of the European seas 
at various depths; and the number of species thereby 
added to the Mollusca®has been very considerable and is 
still igqugpasing. Some additfins haye likewise been made 
from time to time to the Mediterranean Mollusca, espe- 
cially by myself during the present month. Taking into 
account all these discoveries, I am inclined to reckon the 
number of species hitherto described as inhabiting the 
littoral zone and moderate depths in the European seas 
as not less than 1006; probably 1200 would be nearer 
the mark. 

The first part of the present work, which has now ap- 
peared, gives figures of four species only and their 
varieties, one of which species (Murex gibbosus) is 
Sénegalese, and has never (to the best of my knowledge 
and belief) been found in any part of the European 
seas. This reduces the number of figured species 
to 3. Perhaps the species will not be so profusely 
illustrated” in the next and following parts. The pub- 
lished prospectus does not give any idea of the extent 
of the work. But assuming even that twenty species 
(large and small} may on an average be figured in each 
part, the entire work would take not less than from fifty 
to sixty parts, and would cost for an uncoloured copy 104. 
to 124, and for a coloured copy 154 to 184 If all the 
species known to inhabit the European seas, including the 
abyssal and benthal zones, are to be figured—and I think 
this ought to be done—the extent and cast of the publica- 
tion must be increased by probably a fourth more. 

However, such galculations have doubtless been con- 
sidered by the author er his publishen The work will 
assuredly be far more scientific and valuable than the 
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very irregular but expensive Conchologia Iconica of the 
late Mr. Reeve, and be not merely an " ouvrage de luxe.” 
The- family Mruricidæ, which is the first selected for 
publication, does not seem to be placed in the usual order 
of classification. All the figures are admirable. The 
The 
geographical, hydrographical, and geological distribution, 
as well as the odontophorqand synonymy, are carefully 
worked out. J. GWYN JEFFREYS 





LETTERS TO THE EDITOR . 


[The Editor does not hold himself responsible for opinions expréssea 
by hes correspondents, Neither can he undertaka to return, 
ov ‘to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letiers 
as short as possible, The pressure on his space is so greai 
that it ts tmpossible otherwise to insire the appearance even 
of communications containing interesting and novel facts.] 


z e 
Sand 


I HAVE recently been favoured with a reprint of Mr. J. G. 
Waller’s paper upon sand, read, before the Quekett Micro- 
scopical Society. The subject is so full of interest that I trust 
J may be allowed to give it a wider publicity in your columns, 
To render the study of practical use to geologists and physicists, 
the first step appears to me to ascertain whether it is possible to 
distinguish with certainty, by aid of the microscope, sand that 
has been worn by action of wind from sand that has been for 
long exposed to surf, and this again from sand brought down by 
torrents, The degree of rounding and the average size of the 
grains would be, I presume, among the chief*characteristics, and 
it is to be hoped that naturalists,abroad will kindly forward 
examples of undoubted blown an@ torrential sand, so that this 
point at least may be settled. . l 

If it should prove that the origisfof sand can be pronounced 
upon with any degree of certainty, from a microscopical exa- 
mination, we should come into possession of a most valuable aid 
to the study of at least Tertiary geology. It is well known that 
marine and freshwater deposits succeed each other repeatedly 
throughout our Eocene formations, and where deposits of sand 
are in juxtaposition, it is at present impossible to draw any line 
between them. It is only possible to surmise that they are of 
different origin and therefore age, when pebble or oyster beds 
on the one hand, or films of clay with plant impressions on the 
other, are accidentally included in them. So far as our own 
Eocenes go, it appears from Mr. Waller’s results that their 
sands, when of marine origin, possess a percentage of flint 
grains, but ‘that purely fiuviatile sands do not possess any. 
Marine and freshwater sands are in direct contact in very 
many of our Eocene sections, and I hope Mr, Waller’s researches 
will enable us to distinguish them and apportion the proper 
thickness to each, 

With regard to the relative rarity of flint-graims and pre- 
ponderance of quartz, in all the Tertiary and recent sands hither- 
to examined, it appears just possible that the concussion the 
flint grains mu-t undergo when beaten for ages in the surf, might 
induce a molecular change from the colloid to crystalline state, 
but in the absence of any fact or argument to support such 2 
theory it cannot be seriously entertained. It is however pos- 
sible that quartz grains reach a final state of subdivision, and 
then suffer relatively little by attrition, and are therefore almost 
indestructible, while flint grains become rapidly degraded into 
mud. “Ihis appears to be very much the opinion Mr. Waller 
has formed, It does seem at first sight matter for surprise that 
the grinding of flint should not more largely affect the composi- 
tion of our sea sand; but we must on the other hand reflect on 
the indestructible nature of the quartz grains that chiefly com- 
pose it, that it may have been accumulating since paleeozoic times, 
and the enormous bulk of thesquartzose rocks that must have been 
ground down to supply it during such vast ages, and then com- 
pare tbe sources with flints which in comparison only appeared 
yesterday, and then but as scattered segregations in a limited 
portion of a single formation. Flints and flint beaches, 
recent and ancient, are at our gates, and are continuously re- 
newed by the wearing away of the chalk of which so much ot 
our part of England is composed, and their aggregate mass 
therefore astounds us; but they after all Sccur over only a 
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limfted area, and mostly in unconsolidatad beds, and it is quite 

probable that they would not outlast the destructive influences 

to which they are subjected if these were continued throughout 

a geological period. The coast-line occupied by flint-shingle is 

almost limited to portions of Western Europe, and is relatively 

insignificant. J. S. GARDNER 
Science Club 





The Greft? Comet 4 1882 


M. RAOUL GAUTIER, of Geneva, has recently published, in 
Astronomische Nachrichten, No. 2519, three sets of elements of 
wnis comet, calculated from a few observations before perihelion, 
He says that, as it is possible to represent with the same 
curve, either a parabola or an ellipse, the nearest observations 
before and after perihelion, he b€lieves ‘‘ que si la comète a subi 
une perturbation dans son mouvement lorsqu'elle a passé à son 
périhelie, cette perturbation a dû être insensible.” 

As I am not so far adyanced with my calculations, for 1 have 
begun a thorough discussion of the movement of that comet, 
I do not know whether there has been or not any considerable per- 
turbation d@ring the passage near the sun; but can the simple 
fact alluded to by M. Gautier give us much information on that 
point ? 

In fact, we can easily understand that although the orbit after 
perihelion might be quifg different from the orbit before that 
point, still the positions of the comet at a short distance from 
perihelion may be pretty well represented, within the limits of 
the errors of observations, by a single curve, which of course 
will be of second order, but which will not certainly give the 
calculated positions of the comet at a certain distance from peri- 
helion agreeing with the observations. If we could prove that 
the orbits calculated, for instance, from observations between 
September 7 and 12 and between the 22nd and the 3oth of the 
same month agree together, and give the positions of the comet 
immediately before and affer perihelion according to the obser- 
vations, then we could say that the movement of the comet was 
not perturbated*during the passage near the sun. But this 
fact is not proved at aff’ and instead it seems that the passage 
through the corona has had some effect upon the movement of 
that remarkable comet. E. RISTORI 

13, Pembridge Crescent, Bayswater, June 16 





THIS comet was visible here with the naked eye up to 
February 28. Iso saw it myself on the evening of that day. 
Owing partly to cloudy weather, partly to moonlight, I had not 
seen it for ten days or a fortnight previously, but found it on that 
evening with little difficulty and without any optical help. In 
my telescope (4-in.) it appeared, roughly, like a long, flat-sided, 
oval nebula, the central part of the major axis being the brightest 
of the whole. Two cloudy evenings intervened, and on the fol- 
lowing night (March 3) I could not see it with the naked eye, 
even after: finding it with the telescope and knowing exactly 
where to look, and though the optical condition of the air 
seemed the same. During April I sawit, with the same tele- 
scope, on sixteen evenings, cloudy weather and moonlight inter- 
fering on the others. In the present month (May) I saw it five 
times, that is, up tọ the 6th certainly, and I believe I saw it on 
the oth, but decreasing visibility and increasing moonlight pre- 
vented verification, I have just received a somewhat larger 
instrument (5-in.), with which after the moon has passed I hope 
to see it again. A. S. ATKINSON 

Nelson, N.Z., May 19 





Sun Pillar seen in Jamaica e 


AT sunset on May 15 I saw for the first time in my life the 
phenomenon called the Sux Pillar. A few days later the mail- 
packet arrived from England, and in NATURE I found much 
correspondence on its appearance on April 6 at several places in 
England and Wales between Huli and St. David’s, 

Majay Gibney’s admirable description of its general appearance 
on April 6 (vol. xxvii. p. 605) was so fully confirmed on May 15 
in Jamaica thet a very brief description may here suffice. 

At 6h. 30m. p.m. Kempshot mean time it appeared as a bright 
ray of light of a faint roseate hue, 2° in width and 30° in height 
above the horizon, vertical, but not passing through the sun. A 
rough sketch was made at the time, and the circles of the equa- 
torial were afterwards employed to determine the azimuth of the 
point where tife pillar cut the’ horizon. This was 70° from the 
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north towards the west; and as the sun’s azimuth was 69° at 
the same time, the pillar passed 1° to the west of the sun. In 
the sketch the pillar is represented as passing its own breadth 
to the west of the sun, but as the sun was then just below the 
horizon the former measure is likely to be more correct, 

Now with regard to the nature of the phenomenon, it cer- 
tainly was not the usual display of the zodiacal light. The light 
is here seen to perfection ; every fine night when there is no 
moonlight the zodiacal light may be seen following the ectiptic 
from the one horizon to the other with but little variation, except 
perhaps as to the gegenschein or stronger illumination near the 
point in the heavens diametrically opposite to the sun. And so 
clearly is it seen, that some years ago I .carefullytmeasured its 
breadth at different distances from the sun, and so formed the 


following table :— a 
Ang. dist, Breadth Ang. dist. Breadth 
from Sun. of Z.L. from Sun. of Z.L. 
o o o o 
30). gsc. a ae ALA TO uas Sees eae 208 
AO. tae. Sea: “eas 30°F 120 17Sa 
50 aa a a 36I D30 ik. eao Y 15°3 
OO idee hae: sew, 384 TAO" sass. ous 130 
FO ies. ieni ath BOF 150 10° 
GO gia was eee 20rd 160 ., a9 
OO se) sts 25°58 WO ane tee, oe. 270 
LOG) . sax 04 22°9 150 760 


From various considerations based up@n the figure correspond- 
ing to these measures I consider the zodiacal light a terrestrial 
phenomenon—rays of light are swept back from the sun, chiefly 
from the tropical parts of the earfh, and tend to accumulate at 
the point in the heavens diametrically opposite the sun. 

If there be any truth in this theory, the sun pillar may bea 
strong and comparatively local development of the same Bght ; 
this is the only explanation I can give; the explanation give: 
by Mr. G. J. Symons, the well-known meteorologist, ‘‘ that it 
is merely a portion of a halo passing through the sun” (vol. 
xxviii. p. 7), will not apply to the Jamaica observation at all; 
the sky ‘was far too pure and transparent at the time, and theie 
was not the’ least trace of cirrus cloud. MAXWELL HALL 

Kempshot Observatory, Jamaica, June 7 





Erreér in Hutton’s Tables of Logarithms 


AT the end of Hutton’s ‘‘ Mathematical Tables ” (new edition, 
1858, Longmans and Co., London) there is a very useful table 
containing the logarithms of certain constants frequently used in 
calculation. The tropical revolution of the earth jp days is there 
given as 365°24226, and the logarithm of this most important 
constant is given as 2'5625910 instead of 2'5625810, 

I would be glad # know from any of your reggs whether 
there are any other important errors in this edition, especially 
among those tables of logarithms in frequent use. 

Jamaica, June 4 MAXWELL HAL 





Palw#ozoic Sclerotic Plates 


In the course of my researches among the coal shales of 
Northumberland I discovered two specimens of ossicular rings 
known as sclerotic plates. The externa! diameter of one ring is 
five-eighths of an inch, and the orbital orifice is one-quarter of 
an inch; this ring of sclerotic plates consists of nine bones 
arranged as are the eye bones of Ichthyosaurus, Plesiosaurus, 
and eagles, viz. in tolerably uniform segments. The second 
specimen is a quadrant of a ring, and consists of six plates of 
larger size than the other specimen, I shall be glad to learn if 


“any of your readers have di covered similar sWerotic plates in 


the Palzozoic rocks of the British Isles, as specimens are not 

exhibited in the British Museum, Jermyn Street Museum, or 

Edinburgh Museum. T. P. BARKAS 
Newcastle-on-Tyne, June 25 





Graft-Hybridisation 


ST. PAUL, in his Epistle to the Romans, says (ch. xi. v.17), in 
illustration of the admission of the Gentiles to the religious privi- 
leges of the children of Israel, “If thou, being a wild olive, 
wert grafted in among them, and didst become partaker with 


` them of the root of the fatness of the olwe tree,” &c. Olshausen, in 


his commentaty on this epistie, says (English translation, p. 369), 
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z are ingrafted into the generous 


6 Whereas, 


nis practicable in this very tree, the olive, ani is often practised 
.in the East. Compare Columella ‘De Rebus Rusticis,’ v. 9.” 
Can this be confirmed? It seems scarcely credible. 
„question bears on the subject of graft-hybridisation, about which 


many curious facts are collected in Darwin’s work on ‘‘ Variation 


wnder Domestication.” JosEPH JOHN MURPHY 
Old Forge, Dunmurry, Co. Antrim, June 29 





é 
Wild Duck and Railways 


LAsT autumn I visited Canada and made a journey to the ex- 


treme west point (then reached) of the Canada Pacific Railway, 


on which three or four thousand men were at the time employed 
laying down the rails on the prairie, at the very rapid rate of 


three or four miles a day, or more than twenty miles a week. 


There are many ponds and lakelets along the track, which 


abounded at that season with a variety of ducks—mallird, teal, 


widgeon, &c.—usually very shy, and not easily approached by 
Yet these ducks had in the short space of from 
two toefive days become so aceustomed to the noisy and (to most 
of the birds) novel engine moving along, that they remained 
sitting*quietly in the water within easy shot when the train was 
journey I was sorry to find |that this 

e ducks was taken advantage of by 


the sportsman, 


passing. ®°On my return 
confidence on the part of 
the conductor and other wretched sportsmen (?) who shot at the 
poor birds from. the platfurmecf the cars whilst in motion, 
although when they did 4///—I am glad to say there were more 
misses thin hits—they could not stop to pick up the game. A 
sportsman, to get equally near to the ducks as they permitted 
the train to approach them, had to use the cover of the long 
grass and some artful dodging to attain his object. This quick 
intelligente on the part of the duck seemed to me something 
remarkable, %s the senses both of sight and hearing must have 
been, one would suppose, at first alarmingly affected by the 
great noisy, smoking monster rushing along their favourite and 
Bitherto usually silent haunts. JOHN RAE 
4, Addison Gardens, June 30 





Large Hailstones ; 


A SEVERE thunderstorm passed over Woodlesford, six miles 
south-east of Leeds, between 3.10 and 4 p.m. this afternoon, 
proceeding from south-west to north-east. eF lashes of lightning 
during that tine were al noot continuous. At 3.15 heavy rain 
began to fal!, becoming so higy at 3.25 as to render objects a 
short distance, away almost indistinch; at 3.30 this changed to 
hail, the steam during the worst period being generally irregular 
parallelopipeds of ice, with two edges of about one inch each, 
and the third of one-quarter of an inch. These blocks consisted 
of ẹard, colourless, transparent ice, surrounding a central, ir- 
regularly-shaped mass of opaque white, small air-bubbles of 
roughly ellipsoidal shape being ranged round this. The white 
nucleus was not quite so hard as the exterior transparent coating. 
The force of collision on the railway line was sufficient to make 
the masses bound to a vertical height of two or three feet. At 
3.45 the hail had moderated, when a few light loose clouds were 
observed quickly passing from north-east to south-west, and thus 
directly opposite to the direction of the storm, and at a much 
dower level. R. WEBB 

June 30 





g Extinction of Flatfish 


I WAVE been advised by Mr. Murray of the Challenger expe- 
dition to inquire, through your columns, whether the ex perience 
of any of your correspondents coincides with mine as to the 
giadual failure—in some places almost the extinction—of flatfish 
where whelk-gathering is prosecuted. MALCOLM MCNEILL 

The New Club, Edinburgh, June 30 





e Garfish 


In. March last I was being pulled off from the shore to 
H.M.S, Himalaya in the harbour at Aden, when a fish jumped 
out of the water over the boat, and in doing so struck the hat of 
another officer 2nd knocked it into the water. When the hat 
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according to the image in this place, the wild branches 
tree, reversing the usual process 

by which good branches are grafted into wild trees, we are in- 
` formed by. both ancient and modern writers that such a process 
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was recovered we found in the Aard felt a slit about four inches 
inlength. Unfortunately the fish escaped, but the impression 
of those who saw it was that it was some kind of garfish, and that 
the damage done was inflicted by the beak. It appeared to 
me to be about ten inches long. It is obvious that had the 
fish struck my friend in the face or neck, or even in the chest, it 
might have resulted in a fatal injury. S. ARCHER 


Sheerness, June 29 å 
@ 





© 
The * Spirogyra quinina ” 

CAN any of your readers inform me of any practical method 
of exterminating, in a lodge or reservoir, confervoid algz, more 
especially the fine filamentous variety Spirogyra quinina? - x 

Hanley, Staffordshire, June 19 FREDK. HAIGH 
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ACTION OF LIGHT ON INDIARUBBER 


i continuation of the experiments described in 

NATURE, vol. xxvii. p. 312, two pieces of caout- 
chouc tube, about 48 mm. long and 7 mm. wyde, were 
introduced on January 23, 1883, into test tubes contain- 
ing oxygen confined over mercury. One of these tubes 
was surrounded by acase of black paper, and both tubes 
were placed side by side in a north window. On June 27 
the tubes were examined : in that exposed to light about 
17 cc. of oxygen (about three-quarters of the gas the test 
tube at first contained) had been absorbed, and the india- 
rubber had become altered, so that on pressing the tube 
between the fingers superficial cracxs were produced. In 
the other test tube no appreciable diminution of gas had 
taken place, and the caoutchouc was unchanged, thus 
fully confirming the results of the. former experiments. 
We may therefore conclude that caoutchouc alters under 
the combined influence of light gnd oxygen, but that 
neither alone produces any effect. 


Cooper's Hill, June 29 S ERBERT MCLEOD 





ON WHALES, PAST AND PRESENT, AND 
THEIR PROBABLE ORIGIN! 


II. 


T HOUGH the early stages by whichwhalebone has been 


modified from more simple palate structures are en- 
tirely lost to our sight, probably for ever, the conditions in 
which it now exists in different species of whales, show 
very marked varieties of progress, from a simple com- 
paratively rudimental and imperfect condition, to what is 
perhaps the most wonderful example of mechanical adap- 
tation to purpose known in any organic structure. These 
variations are worth dwelling upon for a few minutes, as 
they illustrate in an excellent manner the gradual modifica- 
tions that may take place in an organ, evidently in adap- 
tation to particular requirements, the causation of which 
can be perfectly explained upon Darwin’s principle of 
natural selection. 
In the Rorquals or fin-whales (genus Balenoptera), found 
in almost all seas, and so well known off our own coasts, the 
largest blades in an animalof 7ofeet in length do not exceed 
2 feet in lengta, including their hairy terminations; they 
are in most species of a pale horn colour, and their struc- 
tur@ is coarse and inelastic, separating into thick, stiff 
fibres, so that they are of no value for the ordinary pur- 
poses to which whalebone is applied in thearts. These 
animals feed on fish of considerable -size, from herrings 
up to cod, and for foraging among shoals of these crea- 
tures the construction of their mouth and the structure of 
their baleen is evidently suffictent. This is the tYpe of 
the earliest known extinct forms of whales, and it has 
continued to exist, with several slight modifications, to 
this day, because it has fulfilled one purpose in the 
Other purposes for which it was not 


I Lecture delivered at the Royal Institution on the evening of Friday, 


May 25, 1883, by Prof. Flower, LL.D., F.R.S., P.Z S, &c. Concluded 
from p. 202. e 
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sufficient have been supplied by gradual changes taking 
place, some of the stages of which ar®seen in the inter- 
mediate conditions still exhibited in the Megaptera, and 
the Atlantic and Southern Right Whales. Before de- 
scribing the extreme modifications in the direction of com- 
plexity, I may mention, to show the range at present 
presented in the development of baleen, that there has 
lately been discovered in the North Pacific a species 
called by the whalers the Californian Gray Whale (Rachza- 
necies glaucus), which shgys the opposite extreme of 
simplicity. The animal is ffom 30 to 40 feet in length ; 
the baleen blades are only 182 on each side (according to 
Scamion) and far apart, very short (the longest being from 
If to 16 inches in length), light brown or nearly white in 
colour, and still more coarse in grain and inelastic than 
that of the Rorqua's, The fapd of these whales is not 
yet known with certainty. They have been seen appa- 
rently seeking for it along soft bottoms of the sea, and 
fuci and mussels have been found in their stomachs. 

In the Greenland Right Whale of the circumpolar seas, 
the Bow-head of the American whalers (Ba/ena mystz- 
cetus), all tue peculiarities which distinguish the head and 
mouth of the whales from other mammals have attained 
their greatest Cevelopment. The head is of enormous 
size, exceeding one-third of the whole length of the crena- 
ture. The cavity of tae mouth is actually larger than 
that of the body, thorax and abiomen together. The 
upper jaw is very narrow, but greatly arched from before 
backwards, to increase the height of the cavity and allow 
for the great length of the baleen, the enormous rami of 
the mandibles are widely separated posteriorly, and have 
a still further outward sweep before they meet at the 
symphysis in front, giving the floor of the mouth the 
shape of an imtmense spoon. The baleen blades attain 
the number of 350 or mgre on each side, and those in the 
middle of the series have a length of ten or even twelve 
feet. They are*black in colour, fine and highly elastic in 
texture, and fray out af the inner edge and ends into long 
delicate, soft, : lmost silky, but very tough hairs. 

How these immensely long blades depending vertically 
from the palate were packed into a mouth the height of 
which was scarcely more than half their length, was a 
mystery not solved until a few years ago. Capt. David 
Gray of Peterhead, at my request, first gave us a clear 
idea of the arrangement of the baleen in the Greenland 
whale, and showed that the pur; ose of its wonderful 
elasticity was not primarily at least the benefit of the 
corset and umbrella makers, but that it was essential for 
the correct performance of its functions. It may here 
be mentioned that the modification of the mouth struc- 
ture of the Right Whale is entirely in relation to its food. 
It is by this apparatus that it is enabled to avail itself of 
the minute but highly nutritious crustaceans and ptero- 
pods which swarm in immense shoals in the seas it fre- 
quents. The large mouth enables it to take in at one 
time a sufficient quantity of water filled with these small 
organisms, and the length and delicate structure of 
the baleen provides an efficient strainer or hair sieve 
by which the water can be drained off. If the baleen 
were, as in the Rorquals, short and rigid, and only 
of the length of the aperture between the upper and 
lower jaws when the mouth was shut, when the jaws 
were separated a space would be left beneath it throwgh 
which the water and the minute particles of food 
would escape together. But instead of this, the long, 
Slender, brush-like ends of the whalebone blades, when 
the mouth is closed, fold back, the front ones pass- 
ing below the hinder ones in a channel lying between 
the tongue and the bone @f the lower jaw. When the 
mouth is opened their elasticity causes them to straighten 
out like a bow that is unbent, so that at whatever 
distance the jaws are separated, the strainer remains in 
perfect action, filling the whole of the interval. The mecha- 
nical perfection of the arrangement is completed by the 


great development of the lower lip, which rises stifily 
above the jaw-bone, and prevents the long, slender, 
flexible ends of the baleen being carried outwards by the 
rush of water from the mouth, when its cavity is beinz 
diminished by the closure of thé jaws and raising of the 
tongue. The interest and admiration excited by the 
contemplation of such a beautifully adjusted piece of 
mechanism is certainly heightened by the knowledge 
that it has been brought about by the gradual adapta- 
tion and perfection of structures common to the whole 
class of animals to which the whale belongs. 

Few points of the structure of whales offer so great a 
departure from the ordinary mammalian type as the 
limbs, The fore-limbs are reduced tg the cdndition of 
simple paddles or oars, variously shaped, but always 
flattened and more or less oval*in outline. They are 
freely movable at the shoulder-joint, where the humerus 
or upper-arm bone articulates with the shoulder-blade 
in the usual manner, but beyond this point, except 
a slight flexibility and elastictty, there is no motion 
between the different segments. The bones are aif 
there, corresponding in number and general relations 
with those of the human or any other mammalian 
arm, but they are flattened out, and their contiguous 
ends, instead of presenting hinge-like joints, céme 
in contact by flat surfaces, united together by streny 
ligamentous bands, and all wrapped up in af un- 
divided covering of skin, which allows externally of no 
sign of the separate and many-jointed fingers seen in the 
skeleton. d 

Up to the year 1865 it was generally thought that there 
was nothing to be found between this bony frames» ork and 
the covering skin, with its inner layer of blubber, excèpt 
dense fibrous tissue, with blood-vessels and nerves sutii- 
cient to maintain its vitalite. Dissecting a large Rayqual, 
67 feet in length, upon the beach of Pevensey Bay in that 
year, I was surprised to find lying upon the bones of the 
fore-arm well-developed muscles, the red fibres of which 
reached nearly to the lower end of these bones, ending 
in strong tendons, passing to, and radiating out on, the 
palmar surface of the hand. Circumstances then pre- 
vented me f@llowing out the details of their arrangement 
and distribution, but not long afterwards Prof. Struthers 
of Aberdeen had an opportunity of carefully di-secting 
the fore-limb of another whale of the same species, and 
he has recorded antl figured his observations in the 
Journal of Anatomy for November, 1871. Me found on 
the internal or palmar aspect @f the limb three distinct 
muscles corresponding irf attachments to the fa carpi 
ulnaris, the flexor profundus d'gitorum, and the flexor 
longus pollicis of man, and on the opposite side but one, 
the extensor communis digitorum.! Large as these musel 
actually are, yet, compared with the size of the animal, 
they cannot but be regarded as rudimentary and being at- 
tached to bones without regular joints and firmly held to- 
gether by unyielding tissues, their functions must be reduced 
almost to nothing. But rudimentary as the muscles of 
the Fin-whales are, lower stages of degradation of the 
same structures are found in other members of the group. 
In some they are indeed present in form, but their 
muscular structure is gone and they are reduced in most 
of the toothed whales to mere fibrous bands, scarcely 
distinguishable from the surrounding tissue which con- 
nects the inner surface ef the skin with the bone. Itis 
impossible to contemplate these structures without having 
the conviction forced home. that here are the remains of 
parts once of useto their possessor, now, owing to the 
complete change of purpose and mode of action of the 
limb, reduced to a condition of atrophy verging on comi- 
plete disappearance. 

The changes that have taken place in the hind-limbs 
are even more remarkable. In all known Cetacea (gnless 

* The muscles of the forearm of an allied species, Balenoptera resira‘t, 
were described by Macalister in 1868, and Perrin in 1870. 
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Platanista be really an exception) a pair of slender bones 
are found suspended a short distance below the vertebral 
column, but not attached to it, about the part where the 
body and the tail join. In museum skeletons these bones 
are often not seen, as, uhless specia] care has been taken 
in the preparation, they are apt to get lost. They are, 
however, of much importance and interest, as their rela- 
tions to surrounding parts show that they are the rudi- 
mentary representatives of the pelvic or hip bones, 
which in other mammals play such an important part in 
connecting the hind-limbs with the rest of the skeleton. 
The pelvic arch is thus almost universally present, but of 
the limb proper there is, as far as is yet known, not a 
vestige ingany of the large group of toothed whales, not 
even in the great Cachalot or Sperm Whale, although it 
should be mentioned that it has never been looked for in 
that animal with any sort of care. With regard to the 
Whalebone Whales, at least to some of the species, the 
case is different. In these animals there are found, at- 
e tached to the outer and lower side of the pelvic bone, 
‘other elements, bony or only cartilaginous as the case may 
be, clearly representing rudiments of the first and in some 
cases the second segment of the limb, the thigh or femur, 
and the leg or tibia. In the small Balenoptera rostrata a 
fe® thin fragments of cartilage, embedded in fibrous tissue 
attached to the side of the pelvic bone, constitute the 
moss rudimentary possible condition of a hind-limb, and 
could not be recofnised as such but for their analogy 
with other allied cases. In the large Rorqual, Balenop- 
tera musculus, 67 feet Wong, previously spoken of, I 
was fortunate enough in 1865 to find attached by 
fibrdls tissue to the side of the pelvic bone (which 
was sixteen inches in length) a distinct femur, con- 
sisting of a nodule of cartilage of a slightly compressed, 
irregularly oval form, and no@quite one inch and a half 
in length. Other specimens of the same animal dissected 
by Van Beneden and Prof. Struthers have shown the 
same ; in one case, partial ossification had,taken place. 
In the genus Megaptera a similar femur has been de- 
scrihed by Eschricht; and the observations of Rein- 
hardt have shown that the Greenland Right Whale 
(Balena mysticetus) has not only a repyesentative of 
the femur developed far more completely than in the 
Rorqual, being from six to eight inches in length and 
completely ossified, but also a second smaller and more 
irregularly formed bone, representing the tibia. Our 
knowledge®*of these parts in this species has recently been 
greatly extended by th@ researches of Dr. Struthers of 
Aberdeer?, who has published m the Journal of Anatomy 
for 188 fost careful and detailed account of the dissec- 
tion of several specimens, showing the amount of variation 
l which these bones (as with most rudimentary structures) 
are liable in different individuals, and describing for the 
first time their distinct articulation one with the other by 
synovial joints and capsular ligaments, and also the most 
remarkable and unlooked-for presence of muscles passing 
from one bone to the other, representing the adductors 
and flexors of mammals with completely developed limbs, 
but so situated that it is almost impossible to conceive that 
they can be of any use; the whole limb, such as itis, being 
buried deep below the surface, where any movement, 
except of the most limited kind, must be impossible. 
Indeed, that the movement is very limited and of no par- 
ticular impovtance to the animal was shown by the fact 
that in two out of eleven whales dissected the hip-joint was 
firmly anchylosed (or fixed by bony union) though without 
any trace ofdisease. In the words of Dr. Struthers, “ No- 
thing can be imagined more useless to the animal than 
rudiments of hind-legs entirely buried beneath the skin 
of a whale, so that one is inclined to suspect that these 
structures must admit of some other interpretation. Yet, 
appyoaching the inquiry with the most sceptical determin- 
ation, one cannot help being convinced, as the dissection 
goes on, that these rudiments really are femur and tibia. 


e 
The functional point of view fails to account, for their 
presence. Altogether they present for contemplation a 
most interesting instance of those significant parts, rudi- 
mentary structures.” 

We have here a case in which it is not difficult to 
answer the question before alluded to, often asked with 
regard to rudimentary- parts, Are they disappearing or 
are they incipient organs? We can have no hesitation 
in saying that they are the former. All we know of the 
origin of limbs shows that tĦey commence as outgrowths 
upon the surface of the pofly, and that the first-formed 
portions are the most distal segments. The limb, as 
proved by its permanent state in tHe lowest Vertebrates, 
and by its embryological condition in higher forms, ipat 
first a mere projection or outward fold of the skin, which, 
in the course of development, as it becomes of use in 
moving or supporting the animal, acquires the* internal 
framework which strengthens it and perfects its functions. 
It would be impossible, on any theory of causation yet 
known, to conceive of a limb gtadually developed from 
within outwards. On the other hand, its disappearance 
would naturally take place in the opposite direction ; pro- 
jecting parts which had become useless, being in the way, 
would, like all the other prominences on the surface of 
the whales, hair, ears, &c., be removed, while the most 
internal, offering far less integference with successful 
carrying on the purposes of life, would be the last to 
disappear, lingering, as in the case of the Greenland 
Whale, long enough to reveal their wonderful history to 
the anatomist who has been fortunate enough to possess 
the skill and the insight to interpret it. 

Time will not allow of more illustrations drawn from 
the structure of existing Cetacea ; we turn next to what 
the researches of paleontology teach of the past history 
of the order. Unfortunately this does not at present 
amount to very much. As is dhe case with nearly all 
other orders of mammals, we know .notRing of their con- 
dition, if they existed, in the m&0zoic age. Even in the 
cretaceous seas, the deposits at the bottom of which are 
so well adapted to preserve the remains of the creatures 
which swam in them, not a fragment of any whale or 
whale-like animal has been found. The earliest Ceta- 
ceans of whose organisation we have any good evidence, 
are the Zeuglodons of the Eocene formations of North 
America. These were creatures whose structure, as far 
as we know it, was intermediate between that of the 
existing suborders of whales, having the elongated nasal 
bones and anterior position of the nostrils of the Mystaco- 
cetes, with the teeth of the Odontocetes, and with some 
characters more like those of the generalised mam- 
malian type, than of any of the existing forms. In fact 
Zeuglodon is precisely what we might have expected 
a priori an ancestral form of whale to have been. The 
remarkable smallness of its cerebral cavity, compared 
with the jaws and the rest of the skull, so different from 
that of modern Cetaceans, is exactly paralleled in the pri- 
mitive types of other groupsof mammals. The teeth are 
markedly differentiated in different parts of the series. In 
the anterior part of both jaws they are simple, conical, 
or slightly compressed and sharp pointed. The first 
three of the upper jaw are distinctly implanted in‘the 
premaxillary bone, and so may be reckoned as incisors. 
Rhe tooth which succeeds, or the canine, is also simple 
and conical, but it does not greatly exceed the others in size. 
This is followed by five teeth with two distinct roots and 
compressed pointed crowns, with denticulated cutting 
edges. Ii has been thought that there was evidence of a 
vertical succession of the molar teeth, as in diphyodont 
mammals, but the proof of {his is not quite satisfactory. 
Unfortunately the structure of the limbs is most imper- 
fectly known. A mutilated humerus has given rise to 
many conjectures ; to some anatomists it appears to indi- 
cate freedom of motion at the elbow-joint, while to others 
its characters seem to be those of the ordinary Cetacea, 
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Of the structure of the pelvis and hind limb we are at 
present in ignorance. ° 

From the middle Miocene period fossil Cetacea are 
abundant, and distinctly divided into the two groups now 
existing. The Mystacocetes, or Whalebone Whales, of 
the Miocene seas were, as far as we know now, only 
Balenoptere,»some of which (as the genus Celotherium) 
were, in the elongated fiattened form of the nasal bones, 
the greater distance between the occipital and frontal 
bone at the top of the head, and the greater length of the 
cervical vertebrz, more genefdlised than any now existing. 
In the shape of the mandible also, Van Beneden, to whose 
researches we are chietly indebted for a knowledge of these 
forms, discerns some approximation to the Odontocetes. 
Right Whales (Ba/eua) have not been found earlier than 
the Pliocene period, and it is interesting to note that instead 
of the individuals diminishing in bulk as we approach the 
times we live in, as with many other groups of animals, 
the contrary has been the case, no known extinct species 
of whales equalling in sige those that are now to be met 
with in the ocean. The size of whales, as of all other 
things whose most striking attribute is magnitude, has 
been greatly exaggerated; buf} when reduced to the limits 
of sober fact, the Greenland Right Whale of 50 feet long, 
the Sperm Whale of 60, and the Great Northern Rorqual 
(Balenoptera Sibbaldti) pf 80, exceed all other organic 
structures known, past or present. Instead of living in 
an age of degeneracy of physical growth, we are in an 
age of giants, but it may be at the end of that age. For 
countless ages impulses from within and the forces of 
circumstances from without have been gradually shaping 
the whales into their present wonderful form and gigantic 
size, but the very perfection of their structure and their 
magnitude combined, the rich supply of oil protecting 
their internal parts from cold, the beautiful apparatus of 
whalebone by which the nutrition is provided for, have 
been fatal gifts, which, under the sudden revolution pro- 
duced on the surface of he globe by the development of 
the wants and arts of civilised man, cannot but lead ina 
few years to their extinction. 

It does not need much foresight to divine the future 
history of whales, but let us return to the question-with 
which we started, What was their probable origin? 

In the first place, the evidence is absolutely conclusive 
that they were not originally aquatic in habit, but are 
derived from terrestrial mammals of fairly high organisa- 
tion, belonging to the placental division of the class,— 
animals in which a hairy covering was developed, and 
with sense organs, especially that of smell, adapted for 
living on land ; animals, moreover, with four completely- 
developed pairs of limbs on the type of the higher verte- 
brata, and not of that of fishes. Although their teeth are 
now of the simple homocont and diphyodont type, there 
is much evidence to show that this has taken place by the 
process of degradation from a more perfect type, even the 
foetal teeth of Whalebone Whales showing signs of differ- 
entiation into mélars and incisors, and many extinct 
forms, not only the Zeuglodons, but also true dolphins, as 
the Squalodons, having a distinct heterodont dentition, the 
loss of which, though technically called a “ degradation,” 
has been a change in conformity to the habits and needs 
of the individuals. So much may be conSidered very 
nearly if not quite within the range of demonstrated 
facts, but it is in determining the particular group of 
mammals from which the Cetacea arose that greater diffi- 
culties are met with. 

One of the methods by which aland mammal may have 
been changed into an aquatic one is clearly shown in the 
stages which still survive among the Carnivora. The 
seals are obviously modifications of the land Carnivora, 
the Otaria, or Sea-Lions and Sea-Bears, being curiously 
intermediate. Many naturalists have been tempted to 
think that the whales represent a still further stage of the 
same kind of modification. So firmly has this idea taken 
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root that in most popular works on zoology in which an 
attempt is made to trace the pedigree of existing mammals, 
the Cetacea are definitely placed as offshoots of the 
Pinnipedia, which in their turn are derived from the 
Carnivora. But there is to my ind a fatal objection 
to this view. The seal of course has much in common 
with the whale, inasmuch as it is a mammal adapted 
for an aquatic life, but it has been converted to its 
general fishlike form by the peculiar development of 
its hind-limbs into instruments of propulsion through 
the water; for though the thighs and legs are small, the 
feet are large and are the special organs of locomotion in 
the water, the tail being quite rudimentary. The two feet 
applied together form an organ very like the tail of a fish or 
whale, and functionlly representing it, but only functionally, 
for the time has I trust quite gone, by when the Cetacea 
were defined as animals with the “hinder limbs united, 
forming a forked horizontal tail.” In the whales, as we 
have seen, the hind-limbs are aborted and the tail deve- 
loped into a powerful swimming organ. Now it is very 
difficult to suppose that, when the hind-limbs had once. 
become so well adapted to a function so essential to the 
welfare of the animal as that of swimming, they could ever 
have become reduced and their action transferred to the 
tail ;—the animal must have been in a too helpless con@i- 
tion to maintain its existence during the aaah 
if it took place, as we must suppose, gradually. It ig far 
more reasonable to suppose that whales were derived 
from animals with large tails, which were used in 
swimming, eventually with such gffect that the hind-limbs 
became no longer necessary, and so gradually disap- 
peared. The powerful tail, with lateral cutaneous flasges, 
of an American species of Otter (Pteronura sandbachg) 
or the still more familiar tail of the beaver, may give 
some idea of this membergin the primitive Cefacea. I 
think that this consideration disposes of the prirfcipal 
argument that the whales are related to the seals, as most 
of the other resemblances, such as those in the characters 
of their teeth, are evidently analogous resemblances 
related to similarity of habit. 

As pointed out long ago by Hunter, there are numerous 
points in the structure of the visceral organs of the 
Cetacea far More resembling those of the Ungulata than 
the Carnivora. These are the’complex stomach, simple 
liver, respiratory organs, and especially the reproductive 
organs and structureserelating to the development of the 
young. Even the skull of Zeuglodon, whic has been 
cited as presenting a great resegiblance to that of a seal, 
has quite as much likenesg to one of the primitive pig- 
like Ungulates, exéept in the purely-adaptive@™@haracter 
of the form of the teeth. 

Though there is, perhaps, generally more error than truth 
in popular ideas on natural history, I cannot help think® 
ing that some insight has been shown in the common 
names attached to one of the most familiar of Cetaceans 
by those whose opportunities of knowing its nature have 
been greatest—‘‘ Sea-Hog,” “ Sea-Pig,’” or “ Herring- 
Hog” of our fishermen, Meerschwein of the Germans, 
corrupted into the French “ Marsouin,” and also “ Porc- 
poisson,” shortened into “ Porpoise.” 

A difficulty that might be suggested in the derivation 
of the Cetacea from the Ungulata, arising from the latter 
being at the present day mainly vegetable feeders, is not 
great, as the primitive Ungulates were probably omni- 
vorous, as their least modified descendants, the pigs, are 
still ; and the aquatic branch might easily have gradually 
become more and more piscivorous, as we know from the 
structure of their bones and teeth, the purely terrestrial 
members have become by degrees more exclusively 
graminivorous. 

One other consideration may remove some of the diffi- 
culties that may arise in contemplating the transition of 
land mammals into whales. The Gangetic Dolphin 
(Platanista) and the somewhat related /zza of South 


e 230 l f 


NATURE 


| Fuly 5, 1883 


a. » 4 


» ee Hy 


America, which retain several rather generalised mam- 
malian characters, and are related to some of the earliest 
known European Miocene forms, are both to the present 
day exclusively fluviatile, being found in the rivers they 
inhabit almost up to etheir very sources, more than a 
thousand miles from the sea. May this not point to the 
freshwater origin of the whole group, and thus account 
for their otherwise inexplicable absence from the Cre- 
taceous seas ? 

We may conclude by picturing to ourselves some primi- 
tive generalised, marsh-haunting animals with scanty 
covering of hair like the modern hippopotamus, but with 
broad, swimming tails and short limbs, omnivorous in their 
mode of feeding, probably combining water plants with 
‘mussels, worms, and freshwater crustaceans, gradually 
becoming more and more adapted to fill the void place 
ready for them on the aquatic side of the borderland on 
which they dwelt, and so by degrees being modified into 
dolphin-like creatures inhabiting lakes and rivers, and 
ultimately finding their way into the ocean. Here 


e the disappearance ,of the huge Enaliosaurians, the 


Ichthyosaurt and Plesiosauri, which formerly played 
the part the Cetacea do now, had left them ample scope. 
Favoured by various conditions of temperature and 
c&mate, wealth of food supply, almost complete immunity 
fyom deadly enemies, and illimitable expanses in which to 
roan, they have undergone the various modifications to 
which the Cetaceah type has now arrived, and gradually 
attained that colossal magnitude which we have seen was 
not always an attribute ‘ef the animals of this group. 
Please to recollect, however, that this is a mere specu- 
latien, which may or may not be confirmed by subsequent 
paleontological discovery. Such speculations are, I 
trust, not without their use and interest, especially when 
it is distinctly understood tgat they are offered only as 


- speculations and not as demonstrated facts. 





THE AMERICAN OBSERVATIONS OF THE 
ECLIPSE 


N EWS of the American observations of the last eclipse 
has now arrived, and although details are yet want- 
ing, enough information has been sent to show us that, 
as was to be expected, the American observers have left 
their mark upon the work. The telegram given below 
has been forwarded to me by the @ditors of Science, and 
is one trafsmitted by Prof. Holden to Prof. Young on the 
arrival of the former at San Francisco :— 


a. 
a “San Francisco, Cal, Fune I1 


“í American Eclipse Expedition arrived at St. Francisco 
June 11. Holden reports no Vulcan as bright as 5$ mag- 
nitude. Hasting’s observations prove the corona to be 
largely a phenomenon of diffraction by the great change 
in lengh of 1474 line on east and west sides of sun. No 
black lines in corona spectrum but D. Full observations 
with grating spectroscopes, prismatic telescope, and in- 
tegrating spectroscope, by Rockwell, Upton, and Brown. 
Contacts by Preston. English and French parties suc- 
cessful. (Signed) E. S. HOLDEN” 


It will be seen from the above that the spectroscopic 
attack was a very strong one, and although the telegram 
gives only the results of the work of Prof. Hastings, these 
are of unusual interest. I propose, therefore, to devote 
attention to them in the present notice. It will, how- 
ever, be well to anticipate my remarks by a prefatory 
notice of the eclipse work on which it throws light. For 
this purpose I can scarcely do better than give the fol- 
lowing extract from an article which appeared in the 
Times on Monday last :— 

“It was only really in the eclipse of 1869 that we 
began to know anything about the corona, and it was 
only in the eclipse of 1870 that we began to appreciate 
what a very difficult problem was presented to us by that 


phenomenon. The then Astronomer-Royal and Prof. 
Maedler, to cite*some among the eminent authorities 
writing after the eclipse of 1860, had come to the conclu- 
sion that the corona was mainly a non solar phenomenon. 
That arl of it, however, was undoubtedly solar was 
admitted by all, for the reason that it was seen before 
and after totality. In the eclipse of 1870 the idea that 
part of it was really non-solar was enormously strength- 
ened by a comparison of obsewvations made by different 
astronomers. Its shape sgqned to change as the moon 
swept over it, and this obviously, if it were true, implied 
some action of the moon’s edge and reflection by some- 
thing between the observer and the moon. In 1871, 
when the Government of India and the British Associa- 
tion took steps to have the corona photographed at the 
same time that it was g¢arefully observed by the naked 
eye, the strange fact was first clearly indicated that the 
corona seen by the eye was a perfectly different thing to 
that recorded on the photographic plates. The explana- 
tion given at the time was that the coronal light was 
much more actinic than ordinary solar light of the same 
visible intensity, so that in the eye and of the photo- 
graphic plate two different images were built up by 
different qualities of light proceeding from different 
sources. Hencethe view was distinctly enunciated that 
the corona seen during eclipseseavas a dual phenomenon, 
partly solar, partly non-solar in its origin, the true solar 
corona being filamentous with variously-curved streamers, 
the visible corona being non-filamentous and .consisting 
mainly of radial lines and rifts, extending to different 
distances from the edge of the moon.” 

This slight sketch may now be expanded by the follow- 
ing details. Thus, for instance, in March, 1870, Prof. 
Young, discussing the then current views of the corona, 
wrote :— “It is not impossible ghat the so-called corona 
may be complex, some portion®of its radiance may per- 
haps originate in our own atmgsphere, though I do not 
yet find myself able to agree with the conclusion of Dr. 
Gould and Mr. Lockyer in this respect, and am strongly 
disposed to believe that the whole phenomenon is purely 
solar.” 

With reference to the eclipse of 1870 I wrote :—“ At 
the commencement and end of totality, when the moon 
unequally covered the sun, the photographs have recorded 
an excess of light on the corona on the side where the 
limbs occur nearest in contact. I am told that this effect 
in one of Lord Lindsay’s photographs is very striking ; it 
is certainly so in one of Mr. Brothers’. In the drawings 
we have a slightly different effect. At the commencement 
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of totality, when the western or right-hand limbs were in 
contact, we get (see figure) 1; at the end of totality the 
appearance® recorded was like 2; the picture at the 
middle of totality compounding both these appearances, 
dhd being roughly represented by 3, in which the rectan- 
gular appearance comes out in its full strength.” 

Let us pass on to the eclipse of 1871. This was my 
description, written at the time, of what I saw :—“ There, 
rigid in the heavens, was what struck everybody as a 
decoration, one that Emperors might figbt for ; a thousand 
times more brilliant even thah the star of India,— where we 
then were,—a picture of surpassing loveliness, and giving 
one the idea of serenity among all the activity that was 
going on below, shining with a sheen as of silver essence, 
built up of rays almost symmetrically arranged round a 
bright ring above and below, with a marked absence ot 
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them right and left, the rays being composed of sharp 
radial lines, separatel by furrows of markedly less 
brilliancy.” 

After there had been time to examine the photographic 
records of the eclipse in connection with the above descrip- 
tion, the enormous difference between the photograph 
and the eye picture was fully recognised, and in my 
lecture at the Royal Insé#itugtion on the eclipse, after 
referring to the actinic corona,ée the striking similarity in 
the details of the photographs taken at different times 
and in different places, I,said ; “ The solar nature of most, 
if not all, of the corona recorded on the plates is esta- 
blished by the fact that the plates, taken in different 
places, and both at the beginning and end of totality, 
closely resemble each other, and much of the exterior de- 
tailed structure is a continuation of that observed in the 
inner portion independently determined by the spectro- 
scope to belong to the sun.¢ 

Passing from the photographs to the drawings, I 
pointed out that in Mr. Holiday’s sketch, for instance, we 
got an infinite number of dark radial lines extending 
down to the moon, with a greafer extension than in the 
photographs, though in some places the shape of the 
actinic corona and some of its details were shown. 

Thinking that this difféfence might be explained by 
different lights being superposed, so that of two super- 
posed lights the naked eye used one, and the photo- 
graphic plate the other, I asked the question whether 
the facts might not be reconciled, and really harmonised 
with what was actually seen in the telescope, even by 
supposing that the visual image, this glare let us call it, 
was sifted in the telescope by using greater or less magni- 
fication in the same way as it was separated out on the 
photographic plates and #n our eyes by the different 
qualities of the light profucing the visual and photo- 
graphic images. = 

From this point of view, therefore, I regard Mr. 
Hasting’s observation as one of very great interest, and I 
believe that it throws lizht upon a good many prior obser- 
vations. I do no: think, however, that any one will go 
with him when he proposes to abolish a true corona at the 
sun, for the reason that the observations to which I have 
drawn attention shoy that it is really a dual phenomenon 
as I pointed out in 1870, and although diffraction at the 
moon’s edge may be the cause of one part, it cannot be 
the cause of the other. It is, perhaps, almost too early 
yet to speculate upon the changes in our views of the 
chemical nature of the exiernal boundary of the sun’s 
atmosphere which may be brought about by a complete 
discussion of the question which these observations again 
bring to the front. I long ago pointed out that the fact 
of getting in the spectroscope an indication of a line at so 
many minutes of arc from the limb of the dark moon, 
was by no means a proof of the existence of a vapour or 
gas at that height alvove the sun. Maclear’s observation in 
1870 was of course the test, for the reason that if such a 
caveat were not available we must assume the existence of 
coronal matter between us andthe dark moon. But in any 
case it is not too early to bear this in mind, that if in our 
spectroscopes we have been dealing with a ¢rue glare, 
from whatever cause produced, there will be an almost 
complete inversion necessitated, and in this way: the 
brilliancy of any particular wave-length of the glare 
may either depend upon the area of the surface 
at the sun producing light of that wave-length, or 
upon its inherent intensity. Now if we assume that 
only the inherent intensity is to be considered, then 
obviously the region of greatest temperature will 
cause the brightest light. The brightest light will 
therefore be produced in the lowest level of the solar 
atmosphere, but because of the glare it will appear 
to extend to the greatest distance from the sun. It may 
therefore have been that the line 1474, instead of indi- 
cating, as it hag been supposed to do, that a substance 
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which gives a line at the part of the solar atmosphere 
most removed from the photosphere is really produced by 
that part of the atmosphere, was produ-:ed at that part of 
the atmosphere nearest the photogphere, and really at 
first sight—although this is by no means a matter on which 
one would wish to commit one’s self hastily—it does seem 
as if this view would harmonise a great many facts 
which are very difficult of explanation in any other way. 
I discovered the line 1474 in the chromosphere on 
June 6, 1869, and up to that time no bright line had been 
observed beyond those belonging to the spectra of hydro- 
gen, sodium, and magnesium, with the exception of one 
line of barium, which was first seen in March, 1864 Now 
we know from the long-extended series of such observa- 
tions for which we have to thank «the industry of the 
Italian observers, that the line 1474 is now seen more per- 
sistently than any line which is not recorded in the 
spectra of hydrogen, magnesium, and sodium. The 
eclipse of last year taught us, if it taught us anything, 
that the lines which are thus persistent are the lings pro- 
duced at the temperature of the hottest layers, and, if sub- 
sequent inquiry strengthens the view that the height to 
which the line 1474 appears to extend is really due to the 
depth at which the substance which produces it 1s re# 
stricted, the persistence of 1474 in ordinary chromo-. 
spheric obs2rvations will be at once explained. ° 
J. NORMIAN LOCKYER 


O 
AGRICULTURE IN JAPAN! e 


R. LIEBSCHER’S little work is the resuit, the aut hore 
tells us, of his investigations during an eight 
months’ sojourn in Japan in#880. A cursory glance at 
the contents shows that it bears the physiogno:ny of a 
strictly’ scientific work. The work is divided into five 
parts :—(1) The condition of the climate and its influence 
upon the land-produ:ts ; {2) the condition of soils and i:s 
influence upon the land-products ; (3) the social condition 
before the year 1868 (before the reformation) ; (4) the refor- 
mation and reerganisation of the State since the year 
1868; (5) foreign commerce. I shall notice shortly each 
chapter with some renarxs. Beginning with the first 
chapter, Dr. Liebscher commences with the monsoon, 
within whose sphere Fafan is situated. It has, as is well 
known, a certiin determined direction during the wh le 
year. The summer (sou:h-west)®monsoon comes from 
the south-west from Apri? to September, whale the 
winter (north-east) monsoon comes from thë forth- 
east during the rest of the year. To the first, ac- 
cording to Dr. Liebscher, Japan owes its tropical 
flora, such as Chamerops excelsa, Thea viridis, Cycas 
revoluta, &c., and to the same he attributes the 
chief land-products, such as cotton, sugar-cane, tobacco, 
Indian corn, and rice. Why the summer monsoon 1, 
so favourable to the growth of the land-products is because, 
says the author, it causes a warm temperature, and the 
abundant precipitation of rain (maximum 1794 mm. in a 
year). He ignores then altogether the geographical posi- 
tion of Japan, that on one side she lies partly in a sub- 
tropical and temperate zone, on the other she is sur- 
rounded on all sides by a large body of water. The 
north-east monsoon brings a dry and terribly cold winter, 
though somewhat modified by the “ Kuro-Siwo” current 
and this monsoon is the sole factor that renders the 
climate unfavourable, causing the remarkable pheno- 
menon of the “freezing of the soil.” Dr. Liebscher says, 
the regular course of the monsoon assures the people 
who happen to inhabit those lands which Jie within the 
sphere of that wind, of a never-failing good crop of rice. 
Thus we are accustomed to depend solely upon rice, and 


2 « Japan’s landwirthschaftliche und allgemeinwirtschaftliche Verhältnisse 
nach egenen Beobachtungen dargestellt.” Von Dr. G. Liebscher, (Jena 
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consequently we become vegetarians. We cannot en- 
tirely agree with him, but rather lay more stress upon the 
influence of the Buddhist religion, which once wielded 
sway over us. As to She unfavourabieness of the climate 
due to the monsoon, he is unfortunate in selecting as an 
example the Hakone region. The volcano of Fuji San 
(3784 m.) is a high peak covered with everlasting snow, 
and at the foot of this lies the Hakone Pass (804 m.), 
Here Dr. Liebscher had seen on the western side (toward 
Fuji) around the Lake Hakone, a dreary sterile slope; 
while the opposite mountains, lying on the south, are 
covered with a luxuriant growth of forest. He ascribes 
the cawe of the sterility of the northern to the 
cold winter mohsoon, and the thickly wooded ranges 
to the summer monsoon. I explain this striking con- 
trast quite in another way. Fuji San is an active 
volcano, and at the foot of this lies the region referred 
to. It is natural that no tree will flourish at or 
near recent volcanoes, which send out an enormous quan- 


* tity of gscoriz. Moreover the Hakone Pass is situated 


at a high altitude (804 m.). We find thick forest at the 
top of the Brocken in the Harz mountains. Could we 
expect the same at the summit of Vesuvius? The 
imate of Japan is not so ineffective as Dr. Leibscher 
has depicted in his work; in reality it is far more con- 
dugive to fertility than that of Germany. 

The second chafter deals with the soil and its influence 
upon the agriculture. ‘A large tract of plain not far 
from Tokio is left uncultivated,” says the author; ‘‘ while 
the mountain slopes are turned into useful land. Such 
an ¢rrational course is not difficult to understand when I 
aonsider the other deeds done by the Government and 
people.” This is not so serious as it seems; he did not 
understand the irrigation ofesoils, which is of particular 
importance in the rice-producing countries. He mentions 
in another page that the total area of the empire is 
38,243,640 hectares, of which the cultivated.land occupies 
4,508,482 hectares, z.e. 11°8 per cent.; while the area of 
Prussia is 34,823,420, with 17,435,605 hectares, ze. 50'7 
per cent. of the cultivated land. The balance is evidently 
against Japan. I must here remark that Prussia is not 
mountainous. The only notable range in the heart of 
Prussia is the Harz; the Thuringian forest, the Riesen 
and Sudeten mountains lie at the southernmost boun- 
daries of that country; all the regt forms what is called 
the “ Noreh German Plain,” levelled down uniformly by 
the Scandinavian glaci®rs in the Diluvial period. On 
the congrary, Japan is very mountainous. Moreover, it 
must aken into account that we have newly taken 
possession of the Riū-Kiū Islands. The island Hok- 
kaidô, Chi-Sima (the Kurile Islands) were neglected till 


“thirteen years ago. They are now substantially incor- 


porated into Japan, and the present Government is 
energetically striving to convert these into utility. 
From these circumstances the author is not justi- 
fied in jumping to the conclusion as to the present 
state of things. We are glad to find that the yield per 
hectare in Japan is 35°62, while in Germany it is only 
6°11 (Dr. E. Naumann). As to the geology, the bearing 
of which is of great importance to the soil and subsoil, 
Dr. Liebscher closely follows Rein’s “Japan,” without 
contributing his own observations. The chief rock-groups 
are: (1) the crystalline massive rocks (granite, diorite, 
diabase, porphyries); (2) the palzeozoic schists; (3) the 
more recent volcanic rocks (trachyte, rhyolite, andesites, 
dolerite, basalt); (4) the alluvium and diluvium. Among 
the first group are phosphates, salts of potash and soda in 
the form of felspar, and apatite; and the same minerals 
are richly contained in the third group. In Rein’s 
palzozoic schists, recent trias and cretaceous formations 
are ascertained by geologists of the Geological Survey, 
and must be separated from the second group of Rein’s 
geological category. The author lays great stress upon 
the sterility of soils, to the extensive development of the 
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talc and chlorite Schists and so-called ‘‘tuff soils ”+-a fine 
volcanic ejectamenta poured from the vent, and sediment 
under water. Indeed, I saw, myself, in the provinces of 
Musasi, Sanuki, and Rii, the phyllite system, in which 
the talc and chlorite schists form an essential member ; 
still they sink into insignificance when compared with the 
other rock groups. Moreover, the so-called talc schist is 
in reality micaceous clay late, and the pseudochlorite 
schist is chloritic epidote harnblende schist. These facts 
will somewhat modify the author’s conclusion. As to the 
“tuff soil,” he discusses and repudiates the uncertain 
analyses of Prof. E. Kinch and Herr von Korschelt. 
Neither of these gentlemen, I think, are correct, supposing 
that their analyses have been carefully prosecuted. They 
select as samples the “éuff soils” from the neighbour- 
hood of Tokio. This city lies in the plain, surrounded by 
lofty volcanic chains—Fuji, Asama, Sirane, and many 
other ranges of volcanic nature, bounded on the south- 
east by sandstone mountains of the Awa province. Tuff 
and sandstones, 4 riori, could not produce fertile soils, 
and indeed “tuff soils” are the poorest in Japan. It is 
not found everywhere in tat country, and appears exclu- 
sively confined to the neighbourhood of Tokio. I doubt 
very much the nature of the so-called “tuff soil.” It 
may perhaps be an accumulation of diluvial sand and 
gravels. If samples for chemical analyses were obtained, 
the soils from the Mino province among others, we should 
be able to get a true insight into the Japanese soils. The 
author's conclusions, based upon these unfortunately ill- 
chosen samples, could, of course, not be correct, because 
the premises are already wrong. It is remarkable that 
Dr. Liebscher, as a professional agriculturist, after travel- 
ling through the greater part of Japan, should not be able 
to throw some new light on thi» point. 

On the third chapter I hav little to say, for the de- 
scription relates to the bygonggvorld prior to the year 
1868. At present, our social condition assumes quite a 
new phase. Moreover the facts are compiled from the 
Transactions of the A static Society of Japan and from the 
Mittheilungen der deutschen Gesellschaft fiir Natur und 
Vöikerkunde Ostastens. Most of the Transactions are 
translations from old obscure Japanese documents under 
the guise of new titles. One thing cannot however be 
passed unnoticed, that is the footnote on p. 72, which 
runs as follows :—‘ The Mikado may have, according to 
the Land Statute, 12 wives; the nobles, 8; the samurai, 
2; the commons, 1.” No such law ever existed in Japan. 
We are neither Mormons nor Mohammedans ! 

The fourth chapter deals with the political and social 
changes since the year 1868. It presents nothing new, 
except some odd remarks of a fanciful nature. The 
full accounts are already worked out by Le Gendre in 
“ Progressive Japan,” in Gfiffis’s “ Mikado’s Empire,” and 
lastly in Rein’s “ Japan.’ On p. r05 it is stated that the 
Japanese Government lays a heavy tax upon the farmer 
which may amount to half what he has won by patient 
labour; this oppressive measure would hinder future 
agricultural progress. In reality the legitimate tax is 
only 24 per cent. of the net product. 

The last fifth) chapter treats of the historical develop- 
ment of foreign commerce and the balance of exports 
amd imports. It is seen from the elaborately compiled 
tables that Japan is now in a favourable condition. In 
spite of the author depreciating and underrating what 
the Japanese have done, and the apparently incurably 
unfavourable physical conditions of the country, the author 
has, in the concluding chapter, a somewhat reassuring 
statement. He says that Japam will gradually produce more 
and more agricultural products if the heavy tax is taken off 
and serviceable roads are constructed throughout the inte- 
rior. If this should be the case, the buying power of the 
country will be increased, and Germany will have to look 
for an opportunity to engross the export commerce. A 
must remark, lastly, that the author seems to me not fair- 
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minded in doing a great injustice to the Government of | M. Thollon, and other astronomers will visit it towards the end 


Japan, by which he was temporarily employed. 
Munich B. KoTô 





NOTES 


AT the annual general meeting of the Society of Arts, which 
was held on the 27th ult., Six, William Siemens being in the 
chair, the following resolution relative to the death of Mr. 
Spottiswoode, who was a vice-president of the Society, was 
passed :—‘‘ That this meeting of the Society of Arts desires to 
express the deep regret with which it has received the news of the 
death of Mr, William Spottiswoode, one of its vice-presidents, 
and jts sense of the lo:s which the Society has sustained by 
his decease. In him England loses one of her mo:t remarkable 
men of science, science itself one of its greatest ornaments, and 
all who knew him a sincere and valued friend. Besides devoting 
his own time and thought to the advancement of knowledge, he 
was ever ready to lend to all engaged in like pursuits the assist- 
ance of his experience and his wfse counsel. In thus placing on 
record their own appreciation of his services, the Society desires 
to express its feelings of sympathy ‘with his widow and his 
family, «nd also with the Fellows of the Royal Society, of 
which he was the honoured and beloved President.” 


THE report of the Council for the past year, which was then read, 
makes it abundantly evident that the useful work of the Society 
is being carried on as successfully as heretofure. The conver- 
saztone of the Society previously fixed for the 11th inst, has been 
postponed to tĦe 25th. On that day it will be held at the 
Fisheries Exhibition, Sough Kensington, when the Prince and 
Princess of Wales will be resent. 


INTELLIGENCE has been received from Vivi, on the Congo, 
of the sudden death of the well-known Swedish explorer, Capt. 
T. G. Een. Mr. Een, who was on his way to join Mr. Stanley 
on the Upper Congo, fell down dead from heart disease, just as 
the signal for his caravan to start was given. 


THE Vienna Academy of Sciences offers two prizes of 1000 
florins each (about 347.) for the best treatises (1) on the capacity 
of various crystals for conducting electrical currents ; and (2) on 
the chemical constitution of albumen matter. 


THE well known Russian merchant Sibiriakoff is about to 
send another vessel to the Siberian rivers this summer, This is 
the steamer Obe, built of Bessemer steel at Motala in Sweden, 
and which will leave Gothenburg this week. The vessel, which 
is provisioned for sixteen months, is commanded by the Russian 
Capt. Weide, who has for many years sailed on the Yenisei and 
Lena. She will proceed to Tromsö, where she will meet his 
other steamer, the Nordenskjöld. A schooner with building 
materials will accompany the steamers as far as Novaya Zemlya, 
where it is intended to erect some storehouses at Yugor Scharr 
for the reception of cargoes when ice prevents the approach to 
Obi or Yenisei. At Novaya Zemlya a member of the expedition, 
Capt. Gronbeck, with two Samoyedes, will be left behind to 
study the ice and make meteorological observations during the 
winter. The Ode and Nordenskjöld will proceed to Port Dick- 
son and the River Yenisei, in the mouth of which, in the Sasto- 
rovsky, the Nordenskjöld discharges her cargo, viz. merchandise, 
and loads a cargo of Siberian produce, with which she returns 
to Europe, The Obe procee€s up river with what cargo she can 
carry as far as Yeniseisk, and remains there for river navigation 
during next summer. 


M. THOLLON is now working in the Observatory at Paris, 
We are informed that the Pic du Midi Observatory is making 
great progress towards completion, and that Admiral Mouchez, 


of August. 


Tue monthly meeting of electriciaas has developed into a new 
institution, which is to be called Société des Electriciens. A 
committee has been established for determining the regucations 
to be proposed at a general meeting next October. M. 
Cochéry, Ministre des Postes et Telegraphes has been appoint«a 


-honorary president of the society. 


A REMARKABLE instance of the fidelity and sagacity cf the 
dog happened on Friday last at Milford Haven, aid is recorded 
in the daily papers. Two men named Davies and Jaylor nee 
out in a boat which was swamped. The former of these was 
the owner of a dog, and whilst the men were struggling in the 
water the animal caught hold of Taylor with the object cf sup- 
porting him; finding, however, that it was not his master t> 
whom he was rendering this assistance, he relinquished his gras; 
and went to the aid of Davies, his master, supporting him unt 
he was rescued by a passing steamer, the other *man being 
drowned. 


On June 13 at about 2 p.m. an earthquake was felt in t. e 
neighbourhood of Vossevangen in Norway. There was one 
continuous shock lasting several seconds, accompanied Dy a 1i e 
as that of a heavy train passing, ° 5 

A NEW electric boat, exceeding in size all that have hitherto 
been designed, is now being fied up at Millwall by the 
Electrical Power Storage Company, and is, we understand, 
nearly ready for her formal trial trip. The new craft is of iror, 
and measures forty-six feet in length. Her ‘‘engine” @ a 
Siemens’ dynamo of the D2 type, and works direct on the screw. 
shaft without any gearing. ‘The screw is of unusually narrow 
pitch, inorder to enable the dynamo to run with a high velocity. 
She carries gixty-five accumulators of the Faure-Sellon-Volch- 
mar pattern of the same size as those used in the smaller electric 
boat constructed last autumn by the saine company. 
private trials made, a speed of eight miles per hour was main- 
tained. This boat will be sent to Vienna, and will doubtles- 
attract much notice at the forthcoming Electrical Exhibition ir 
that city. 


RIGNOLD's panorama of the Arctic regions will be exhibited 
at the Royal Victoria Coffee Hall during the present month. 
"lhis panorama, which was paint@d by the late Clarkson Stan- 
field, R.A., has the repftation of being the Brest marine 
painting extant, 


UNDER the title of “Hardy Perennials and Old-fashioned 
Flowers” Mr. L. Upcott Gill of 170, Strand, has issued the f@st 
number of what will be, if carried out on the lines here laid 
down, a rather bulky book, and moreover an expensive one, 
inasmuch as the number before us, which bears date April, is 
priced at 6¢., contains only forty-eight pages, and proceeds only 
to CAL. in an alphabetical arrangement of the names of the 
flowers which are recommended for cultivation. The aim of the 
work is a good one, namely, the bringing to notice many flowers 
for cultivation in our gardens that are now totally neglected or 
forgotten. Many old familiar friends are brought to mind in 
glancing through these forty-eight pages. The arrangement of 
the plants in alphabetical order of their scientific names is the 
best that could have been adopted. The wholesale use of 
capital letters for the specific names should be altered, and more 
care should be taken in the spelling, such mistakes occurring as 
Achillea Aigyptica for egyptiaca, Calthus for Caltha, &ce. Some 
of the figures also are extremely poor. 


SINCE the above was written we bave received the June 
number of this little work, which brings it down to Aé/leboru: 
or the Christmas Rose. In this latest number the same lavish 
use of capitals occurs for the initialgletter of the specific name 
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an] the average number of mistakes also occurs, Thus under 
the genus Funia the common name given is Pranting Lily, 
whereas it should be Z/antağ: Lily, a name that has been quite 
recently accorded to these plants by a gardening contem porary. 


“THE annual Reports of Colonial Botanical Gardens are so 
frequently reaching us and the matter contained in them is of 
such value and importance that we regret we have not Space at 
our disposal to give a more extended notice of some of these 
records of scientific work in our widely spread dependencies. 
Two of these reports lie before us, namely, that of Dr, Trimen 
on the Royal Botanic Gardens, Peradeniya, Ceylon, for the year 
1882, which report is dated at Peradeniya on January 1 of the 
present year, and that of Mr. Charles Ford on the Hong Kong 
Gardens, or rather on his work as Superintendent of the Botanic 
and Afforestation Department, Hong Kong. A large por- 
tion of Dr. Trimen’s report is given to the consideration of 
“economic -plants, the first mentioned being coffee. Under this 
head it is with no satisfaction we learn that “‘ Leaf disease has 
in no degree diminished, and the continued failure of crop during 
the past year has added to the difficulties of all concerned in the 
plantag enterprise of the colony.” Dr, Trimen continues, “No 
combine] effort whatever to prevent the disease on the lines 
indicated by its knowu yature has been even attempted, whilst 
the waste of money and time in local applications of ‘cures’ has 
continued. As at the same \ime high cultivation and liberal 
` manuring have become generally impossible from pecuniary 
necessities, the existing state of things, however much to be 
lamented, cannot be considered surprising. A remarkably wet 
Season, tco, has aggravated-the condition of the badly nourished 
trees, and the low prices ruling fom coffee have intensified the 
loss by short crops. Thus the cultivation of coffee has been in 
many places found not to cover expenses, and the necessity of 
growiug other products has been more than ever Porced upon 
Proprietors.” From this we gather that the prospects of coffee 
cultivation in Ceylon are anything but promising, and with 
regard to Liberian coffee, upon which the hopes of planters were 
at one time founded, we find that it likewise has had to bear the 
Sever: attacks of leaf di.ease, and consequently rises and falls 
in the estimation of planters. In suitable soils and localities, 
however, it does well, and the ald trees naw between eight and 
nine years old*though badly diseased, show no diminution in 
their crop-bearing capabilities, ® No record however is kept of 
the exports Liberian coffee from®Ceylone distinct from the 
produce of the other hind. Dr. Trimen remarks that the 
éZemileia not unfrequent'y attacks the fruits of Liberian coffee, 
Asgnight be supposed, the subject of cinchona cultivation occupies 
. a large portion of the report, and next to it comes tea and cocoa. 
The past year, we are told, has witne:sed a very Striking rise in 
the export of the first-named beverage, the exports amounting to 
623,292 lbs., an advance on the previous year of 345,702 lbs. 
Tea estates have been opened at all elevations, and many old 
coffee estates not su`ted for cinchona culwre are now cropped 
with tea. Indiarubber, gutta} ercha, and many other industrial 
and medicinal p'ants come under Dr, Trimen'’s review of a year’s 
work at Ceylon, proving once more, if proof were needed, the 
value of the Peradeniya Gardens amongst others in promoting 
the advance of applied botany ; and the same may be said of 
Mr. Ford’s report ef the Hong Kong Garden, for we find there 
that a considerable amount of’ attention has been given to the 
growth of such plants as Cinzamomum cassia, the tree furnishing 
Cassia Lignea of the London market, the Chinese varnish tree 
(dleurites cordata), and the mahogany tree (Swietenia mahopant), 


A NEW form of dry pile has been described in Wiedemann’s 
Annalen by J. Elster and H. Geitel. In the previous forms of 
dry pile, from the time of Zamboni downwards, the disks of foil 
and paper have been placed én glass tubes, with the result that 


the film of moisture collecting’ on. the inner surface of the tube 
has always exerted a more or less destructive influence. In. the 
new dry piles the disks are strung with a sewing-needle upon a 
Single strong silk thread, which insures better insulation, Messrs. 
Elster and Geitel have made the very interes'ing observation that 
piles of this type can be charged from a Holtz machine. An 
ordinary Zamboni pile of 11,0co pair? of disks of tin and copper 
foil gave, after ten minutes’ chargifig, sparks one millimetre long, 
and was ale to illuminate a small Geissler tube for some time 
with a discharge continuous at first and afterwards intermittent, 
Following up this analogy dry piles were constructed onthe plah 
of a Planté battery. Thin disks of lead foil alternating with disks 
of silk paper painted with a migture of soluble glass and peroxide 
of lead were strung upon silk strings. A charged pile of 7000 
such plates gave for ten minutes a spark one millimetre long ; 
and after twenty four hours still showed electrification, 


THE last report of the British Consul at ‘Tientsin supplies us 
with information respecting the only colliery at presht in com- 
plete working order in China. ‘his is at Kaiping, not far from 
Peking. The coal is said to belong to the true carboniferous 
system, and the bed dips to the south some forty-five degrees, 
forming a large basin under the Gulf SF Pehchihli. - No fear is 
entertained that the measures will run short. So fur as has been 
ascertained, the coal bearing stratum is about one thousand feet, 
containing thirteen seams. During the winter months two hun- 
dred tons per day of the inferior kinds of coal can be sold to 
natives in the vicinity, who use it for pottery, brick, and lime- 
kilns ; indeed, one of the most important results achieved by - 
the opening of the colliery has been the revivaP of several in- 
dustries in the vicinity which were levguishing or extinct, on 
account of the surface coal of the distfict being mostly worked 
out, and the price of other coal being tasshigh to be used with 
profit. In connection with the colliery is a small railway, the 
only one in ail China. Its length is but six aida half miles, 
and at the terminus the coal is placed in barges and carried down 
by canal. After a little opposition the locomotives were allowed 
to run freely, But ironworks, which it was also intended to. 
start, could not get over the superstitious opposition raised on 
the score of the proximity of the Imperial tombs, and the con- 
sequent geomantic disturbances caused by sinking shafts, &c. 
The iron ore is said to exist in enormous quantities, but it is not 
easy to work owing to the amount of silica present. 


WE have received Parts 4-6 of the Transactions of the York- 
shire Naturalists Union, which do credit to that energetic body 
of local naturalists. They are entirely occupied by lists and ’ 
notes concerning the fauna and flora of this, our largest, county, 
so arranged that each subject has a separate pagination, and 
most of the authors give evidence of considerable bibliographical 
research; some of the articles are of far fhore than local 
importance, 

FRoM several parts of Sweden the appearance of an unknown 
caterpillar, which consumes the crops, is reported, Its length 
is from one inch to one and a half, and its colour grey-brown 
with green stripes. In one place it put in an appearance imme- 
diately after a violent storm with rain. The Academy of Agri- 
culture has despatched an entomologist to vixit the places from 
which it is reported. 

THE German Society of Analytical Chemists offers two prizes, 
of 25/7. and 15/. respectively, for the best treatises on cocoa and 
cocoa manufactures, with reference to their commercial "value 
and efficacy in nutrition. 


ADMIRAL MOUCHEZ will not be reappointed at the expiration 
of his term of office. The Government is fully convinced that it 
is useless to resort to ‘this formality, and that it would be better 
to continue his appointment by toute réconduction, as is customary 
in France under peculiar circumstanees, s 
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Miss FIELDE, an American missionary lady stationed at 
Swatow, has, it is stated, completed a voluminous dictionary of 
the Swatow dialect, which will be published shortly. 


THE additions to the Zoological Society's Gardens during the 
past week include a Feline Dourocouli (Myetipitheeus voci- 
ferans 2) from Columbia, presented Ly Mr. H. H., Thiele; an 
Indian Civet (Viverricula indica ? ) from India, presented by 
Capt. Wilson ; two Squirrel-Itke Phalangers (Belidens sciureus) 
from Australia, presented by As Pretyman; a Vulpine Phalanger 
(Phalangista vulpina} from Australia, presented by Mr, J. E. 
Rothbie ; an Australian Crow (Corvus australis) from Australia, 
presented by Mrs, A. H. Jamrach; a Nicobar Pigeon (Calenas 
nicobarica) from the Philippine Islands, presented by Mr. Hugh 
Low ; two Common Gulls (Zar canus), British, presented by 
Mr, C. W. Jervis Smith; a Spotted Mud Frog (Pelodytes 
punctatus) from the South of France, presented by Mr. H. P. 
Cambridge; a Cape Art Bear (Orycteropus capensis), twelve 
Derbian Zonures (Zonurus derbianus) from South Africa, two 
Camadian “Beavers (Castor canadensis 6 @) from Canada, a 
Viperine Snake (77 ofidonofusertperinus) from North Africa, a 
Tree Boa (Corallus hortulanus) from South America, purchased ; 
a Hairy-footed Jerboa (Dipus Airtepes}) from Arabia, a Simon’s 
Dwarf Jerboa (DifodiiMs simoni) from Algeria, received in 
exchange; a Japanese Deer (Cervus sika 3), a Hybrid Syrian 
Wild Ass (between “gus hemippus 8 and Equus cnager 9), an 
Impeyan Pheasant (Lophothorus impeyanus), four Ambherst’s 
Pheasants (Thaumalea anrherstie), bred in the Gardens. 





ON THE CAUSES OF GLACIER MOTION? 


“THE question of the autes which produce the movement of 

glaciers, which was St one time so eagerly discussed, would 
appear to have slumbezed for the last ten years, This cannot 
be said to arise from the fact that a perfectly satisfactory theory 
has been developed, and recognised as such by all inquirers. 
The ambiguous allusion to the subject in Sir John L.ubbock’s presi- 
dential address to the British Association is an evidence that such 
certainty has not been attained. It is indeed generally supposed 
that the fact of the melting-voint of ice being lowered by pressure is 
somehow at the root of the matter; but a full explanation of the 
origin of this pressure in the case of glaciers and cf the mechanical 
features of the problem has yet to be given, I may therefore-be 
pardoned if I draw altention to a different solution, proposed not 
by myself but by one of the greatest of English mechanicians. 
My apology for doing so is that I approach the question as an 
engineer, not as a physicist; and that it is in its essence, as 
will be shown immediately, a mechanical rather than a physical 
problem. 

The following are leading facts of glacier-motion which must 
be accounted for by any valid thecry on the subject :— 

(1.) The phenomena of the movement of a placier are simply 
those of a solid body in a state of flow. f 

(2.) The present glaciers of Switzerland and Norway, wbich 
are the only one which have been critically examined, are mere 
shrunken fragments of the glaciers of the Great Ice Age. To 
take one instance, the present glacier of the Rhone is about 6 
miles long and perhaps 5co feet deep; but the old glacier of the 
Rhone, which abutted against the Jura, was 120 miles long, and 
must have been 20co to 30c0 feet deep. The movement of such 
ae as this must also be accounted for in any satisfactory 
theory. 

(3.) The glaciers of the present day are not confined fo the 
temperate region ; they are found in much larger numbers and of 
much greater size in the Arctic regions. 

(4.) Both in the temperate and in the Arctic regions glaciers 
nies in winter as well as in summer, and by night as well as by 

y. e 
That a glacier is in a stat@ of ow was first proved by Forbes, 
and has since been confirmed by the measurements of Tyndall 
and others. Whilst the whole mass moves downwards, the top 
moves faster than the bottom and the sides than the middle; the 
upper layers must therefore be continually shearing over the 

* Paper by Walter R. Browne, M Inst.C.E., read at the Royal Society, 
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lower, and the medal over the lateral. A glacier, Leing a body 
in a state of flow, must move under the influence of forces 
pow erful enough to overcome its resistance, ard so produce this 
condition, l , 

The general phenomena of the metion of a glacier are exactiy 
reprcduced when a viscous body moves through a channel undir 
the influence of its own weight. We have therefore first to inqui: e 
whether the shearing resistance of ice is sufficiently low to enable 
us to re ard a glacier as a viscons mass, 

The only experiments known to me on the shearing resistance 
of ice, are thore of Moseley (P22. Alag., January, 1870). We 
found that, with pres:ures from 100 to 110 lbs. per square inch, 
cylinders of ice sheared slowly across the two planes in contact, 
s'iding over each other without losing cuntinuity. The distance 
sheared through was abeut five-eighths of an inck in half an 
hour. Alad of 119 lbs. per square inch®w as sufficient to sheer 
through a cytinder of 14 inches in diameter in two to three 
minute: From these experin.ents it would appear that tke 
lowest shearing stress which will cause ice to fow is about 
100 Ibs, per square inch ; but sufficient time was not allowed ix 
the experiments to mike this a matter of certainty. 

There is another way in whch the shearing resistance of ice® 
may be tested. In the case of a block of ice of vertical sidet, 
gravity of cour.e produces a shearing resistance along all plan - 
passirg through the bare. Let & be the height of such a bloc’. 
in feet, and consider the shearing force due to gravity on a: y 
square foot of a plane making an angle @ with the vertical. øT: 1- 





shearing force is given by— š 
wh x A tan ð ; » 
sema, DGS 
2 = wh sin 8 cos 4, 
A sec 6 g ? 
This expression is a maximum when @ = 45°, and its value :. 
then— e 
wh 
th z 


4 

What is the greatest heighg at which a vertical cliff «f ice wil 
stand? Iam not able to state this preci-ely, but it is very cet- 
siderable. Mr, Whymper mentions crevasses in Sc ith Amerin 
300 feet deep, Cliffs of fully that height have been seen stand 
ing out of water in the case of icebergs, and as £o small a part 
of an iceherg projects above water, these cliffs probably extend a 
below to a considerable depth. Taking, however, only 300 fect 
for the value of 4, or for the maximum height of an ice cliff, th‘. 
would give #bout 30 lbs, per square inch as the lowest shearin : 
force upon a plane of ice which would cause it to asume the 
condition of flow. 

Let us now suppose a glacier of thickness a, lying upon a sh j'e 
whose inclination to*the horizontal is £; then the force ee 
square foot, tending to shear the ice at its jugction with th: 
slope, is clearly aw sin £8. æ ; 

Suppo ing sin £ to equag 4, and that the shearing resistance > 
30 lbs. per square inch, we get a = about 290. ce we maux 
say that a glacier lying on a slope of I in 4 will not move at al 
uncer its own weight unless it be at least 300 feet thick, aii 
that, if it be more than this, the upper 300 feet will move as Cre 
solid mass, the part below alone representing the conditions of 
flow. 

It is needless to say that there are hundreds of ¢laciers whi. ‘2 
are less than 300 feet thick, and‘which at no part of their cour-e 
have a slope anything approaching I in 4. 

We have now to show that the theories generally } ropcunde + 
for glacier action are all of them negatived by sc me of the 
foregoing considerations, These theories may be stated <- 
follows :— l 

(1.) The glac'er simply slides over its bed as a solid body. Thi 
is negatived by the fact that some parts move faster than other . 

{2.) The glacier ows under the action of its own weight, cv 
actly asa viscous body flows. This is the theory of Forbe-. 
It is disproved by the facts given above, wh'ch show that even 
on a slope of 1 in 4 a glacier would not flow unle s it was ©: 
least 300 feet thick, l 

(3.) The glacier moves by the crushing of its bare, This has 
been disproved by Moseley’s experiments, which showed that 
the crushing resistance of ice was considerably higher than the 
shearing resistance. Sip Aas 

(4.) The glacier moves by the melting of its base, This ist’ : 
theory of Hopkins. He placed a block of ice at 32% F. on + 
slab at a small angle, and found that it slowly descended as s 
melted. On this view the bottom of the glacier must always 
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be in a melting state. But glaciers are of all sizes and thick- 
nesses, and they move in winter as well as summer, Bessels 
{** Die Amerikanische Nordpol Expedition,” p. 398) measured 
the motion of an Arctic glacier (not apparently very thick), in 
the month of April, which is just when the winter cold would 
have sunk deepest, and found it considerable, Again in the 
Leuschrift des deutschen Geologischen Gesellschaft, vol. xxxiti. 
p. 693, is an account of measurements of.a Greenland glacier, 
both in winter and summer, which show that the motion in 
winter is only 20 per cent. less than in summer. It has been 
suggested to me that the interior heat of the earth may be suf- 
ficient to keep the bottom of the ice from freezing ; but this 
cannot apply near the sides, where the ice is shallow, and the 
freezing ot a very small strip on each side would be sufficient to 
keep the yhole mass from descending. Moreover, this cause 
would apply to masSes of snow as much as to ice, But it is 
known that masses of suow, though lying on steep slopes, do 
not descend in this way, even in summer, but melt away where 
they lie. 

(5.) According to the theories of Tyndall, Croll, and others, 
the glacier moves not in the form of ice but of water. These 
theories are based on the known fact that the freezing point of 
ice is lowewed by pressure. Hence it is supposed that certain 
parts of a glacier are continually being exposed to so much 
pressure that they melt. The water escapes downward, and the 
pressure being relieved it freezes again, The continuity of the 
glamer is further kept up by the process of regelation, according 
to which two pieces of ice, if placed in contact, form into one 
solid mass. 

The advocates of thie theory hardly seem to consider how very 
small the lowering of the freezing point is for any ordinary 
pressure. It is only *0075%per atmosphere. In other words, 
it will require a pressure of 2000 lbs, per square inth to liquefy 
ice at 31° instead of 32°. This is equivalent to the weight of a 
column of ice about §000 feet high. It is needless to ask 
whether such a pressure can exist within an ordinary glacier, 
while on the other hand glaciers undoubtedly move at tempera- 
tures far below freezing point—in@he Arctic regions below zero. 

It seems to be generally supposed that the pressure in the 
lower part of a glacier is due to the steeper upper portions: the 
glacier channel is spoken of asa mould, through which the ice 
is forced by pressure from behind, But in the upper glacier, 
e slopes of ice or zevé are not uncommon at angles of 30° or even 
more, Such slopes usually do not even touch the more level parts of 
the glacier below them, but are separated from them by a wide, 
deep crevasse called a Bergschrund. OF this the well-known 
ice wall of the Strahleck is a conspicuous example. In other 
cases such slopes do not end in a glacier at all, but die away 
upon the mountain side. It is certain, therefore, that ice or 
nevé is able to maintain itself at a high angle upon its slope of 
rocks, and th@refore cannot possibly exercise pressure upon the 
parts of the glacier far in ad@ance of its foot. The fallacy of 
this idea may be further illustrated ®y referging, not to modern 
glaciers, bto those of the Great Ice Age. Can we suppose 
that the pressure of the snows about the sources of the Rhone 
was sufficient to drive that glacier down the valley to Martigny, 
reund a sharp angle to the Lake of Geneva, through the bed of 
that lake, and on to the slopes of the Jura, a distance of more 
than roo miles, in which the average slope was about 1 in 200; 
giving a propelling force per ton of ice of about 11 lbs. only? 

All these theories have this in common, that they regard 
gravity as the sole and direct agent in the movement of glaciers, 
and the above considerations seem to prove that it is an agent 
far too weak for the work it has to do, 

The only other agent which has been suggested, or seems 
likely to be suggested, to account for the motion of glaciers, is 
heat. This suggestion, as is well known, is due to the late 
Canon Moseley, F.R.S., and was to some extent worked out by 
him in papers published in the Phil. Afag., 1869 and 1870. 

The mode of operation, on this theory, is well known. Ice 
is here considered merely as a solid body, obeying the ordinary 
Jaws of expansion and contraction under differences of tempera- 
lure. This it is known to do, the coefficient of linear expansion, 
for 1° F., being ‘00002856 (Moseley, Phil. Mag., January, 1870), 
which is very high. When a mass of ice, such as a glacier, 

suffers a rise In temperature, either through conduction or radia- 


* Another evidence against pressure from behind as a‘ cause of motion is 
furnished by the very small size of many glaciers. Some of these, notably 
those of the class called ‘‘ glaciers remaniés,” are only a few hundred yards 
long, and cannot be many feet deep. 


tion, it will expand, this expansion will take place mainly in 
the direction where movement is easiest, that is, down the’valley. 
If from any cause the temperature falls, the glacier will again 
contract ; but since the expansion is assisted by gravity whilst 
the contraction is opposed by it, the latter will be sorhewhat less 
in amount than the former, and when the ice has returned to its 
original temperature, its centre of gravity will have moved a 
certain small distance down the valley. By such alternate 
expansions and contractions the glager moves gradually from the 
top to the bottom of its course. 

That variations of temperature do take place in a glacier 
cannot be doubted, whatever be the condition in which it lies. 
This granted, the fact that it shold move in the way 
described appears to me no more surprising than that the sheets 
of lead on which Canon Moseley made his well-known experi- 
ments did s> move ; and that the motion thus produced is of the 
character which answers to all the facts of the case, so far as 
they are at present known, can, I believe, be established. 

The controversy occasioned by Canon Moseley’s articles was 
unfortunately terminated by his illness and death, before the 
matter had been fully cleared up, *The main objections urged 
to his theory were two. ‘The first was that a glacier is not one 
continuous body (as assumed by Canon Moseley im his reathe- 
matical investigation), but is broken up into many parts by 
crevasses. But in the first place, the assumption above men- 
tioned is merely one of convenience, and not in the least neces- 
sary to the theory. A detached piece of ice would move in the 
same way as a glacier, or as the sli¢et of lead did in Canon 
Moseley’s experiments. Secondly, if a glacier is anywhere 
divided in its whole thickness by a crevasse, this is absolutely 
fatal to the gravitation theories, since there can be no pressure 
between the portions above and below this division, The only 
possible explanation of crevasses, on these theories, is that they 
are due to the glacier bending over a convex part of its bed. In 
that case the bottom half will be in compression, and only the 
top half in tension, so that the crevasse cannot possibly extend 
more than half way through the thickness, 

The second objection was that the gonductivity of ice is low ; 
hence the effect of the heat would be confined to the layers near 
the surface, and could not account foreshe motion of the glacier 
asa whole. This objection does not seem to be confirmed by 
careful reflection upon the way in which such forces act. Let us 
suppose a glacier r00 feet deep, of which each successive foot 
expands and contracts alike throughout, but adheres with a 
definite shearing resistance to the layers above and below. Let 
there be a rise in temperature, which does not extend beyond the 
uppermost 10 feet. This layer will expand, and if it were free 
would expand to the full amount due to the increase in tempera- 
ture. But its lower surface is not free. In expanding it will 
therefore drag the next layer after it, or in other wards will 
cause it to expand also. The amount of expansion, however, 
will not be so great, because there will be a certain shearing ex- 
tension at the plane of division between the two. The second 
layer will similarly cause an expansion in the third, and so on to 
the bottom, In consequence the energy which would all have 
been exerted on the top layer, had that been free, will be distri- 
buted over the whole of the layers ; and the extension of the top 
layers will of course be much smaller than it otherwise would 
have been, Should the temperature then remain constant, the 
layers will retain their position, and adapt themselves to the new 
circumstances. If the temperature falls, the layers will contract, 
but from the now opposing effect of gravity they will not return 
to their original po-ition, The top layer, which has extended 
furthest, will be the furthest below its original position; the 
second layer next and so on. If we suppose the layers to be 
indefinitely thing we have the condition of things in an actual 
glacier. The ice in any vertical section will, on the whole, move 
dowa the slope, but the top will move faster than the middle, 
and the middle than the bottom, exactly as it is known to do. 
The same holds with regard to a horizontal section. At the sides 
the ice will be held back, not only by the friction, but also by 
the protuberances of the rock, which compel the ice to shear 
over them. Hence the velocity there will be retarded, and will 
be less than that in the middle, whjch is comparatively free. 

A more important objection remains to be considered, which 
is this, On the present theory the motion at any point on the 
surface of a glacier will be not continuous, but oscillating alter- 
nately downwards and upwards, and the net distance by which 
it has descended, say. in a day, will be a mere fraction of the 
total distance through which it has moved in that period. If 
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so, this alternate motion ought to have been noticed in the 
variouss observations which have been made upon glaciers, and 
this does not appear to have been the case, But, in reply to 
this, it may be remarked that most of the observations have only 
given the net movement of points on the glacier during intervals 
of a day or more, and therefore would not show the oscillations. 
Again, such observations have always been at points near the 
end of a glacier, Now the variations in temperature of a 
glacier will be very different at different parts, and the motion of 


the end of the glacier will, to a great extent, show the average result |’ 


of these different advances and*#$treats in different parts of the 
higher regions, ‘This average result will, of course, be a steady pro- 
gression down the valley,eand the oscillatory movement at the end 
of the glacier may be so much masked by this as not to be readily 
observable. Lastly, it may be suggested as possible that a certain 
amount of expansion by heat may have the effect of giving a se? 
to ice, so that it does not returneto its original length when 
brought back to the same temperature. If this be so, the oscilla- 
tions would be much less marked, and at the end of the glacier 
would probably be indistinguishable. 

I may now draw attenti@n to some phenomena of glacier 
action, which are explained by the heat theory, but which do not 
seem explicable on the gravitation theory. 

(1.)“It is well known that glaciers, when they emerge from a 
narrow gorge into a comparativély wide valley, spread out into 
a fan shape. The Rhone glacier is a well-known instance, A 
still better one is a small glacier in Norway, mentioned by Prof, 
Sexa, which spreads ont to @ve or six times its previous width. 
Now the effect of gravity, acting on a mass as a whole, is to 
carry it in one single direction, that of the steepest slope. The 
only way in which gravity can produce such a spreading out is 
by the parts of the glacier shearing over each other in the manner 
of a viscous solid. But the phenomena of ice cliffs, as men- 
tioned above, show that ice does not spread from this cause, so 
that the fact seems impossible to explain by gravitation alone. 
On the heat theory it is, of course, perfectly easy : the expansion 
and contraction will take place in all directions where there is 
freedom to move. ° 

(2.) Connected with this phenomenon is that of the longi- 
tudinal crevasses seen neaythe edges of glaciers, and particularly 
where they spread out in the manner just described. Now on 
the gravitation theory, as remarked above, the only possible 
explanation of a crevasse is that the ice is bending over a convex 
surface, and that its upper part is thus placed in a state of 
tension, under which it breaks, Since, on the gravitation theory, 
every part of a glacier is exposed to a severe pressure from 
behind, this explanation does not fit very well even for transverse 
crevasses ; but to longitudinal crevasses it is clearly inapplicable, 
since the bottom of a valley is seldom or never convex in the 
direction of its width. On the heat theory the explanation is 
simple. We may suppose the heat energy communicated per 
square foot of surface to be about the same, whether near the 
middle or edge of a glacier. This energy is expended in pro- 
ducing an expansion throughout the whole thickness of the 
glacier, as described above. Hence the smaller this thickness, 
the greater will be the amount of expansion, and the greater 
therefore the net motion which results. Hence the thinner 
parts of a glacier will always be tending to tear themselves off 
from the thicker, and thus longitudinal crevasses will frequently 
be found. 

(3.) The striæ which are so marked a feature of glacier-worn 
rocks become more easily explained on this theory. I have seen 
such:stria, even in the hard hypersthene of Skye, which were a 
considerable fraction of an inch in depth. When we consider 
the enormous force necessary to plough out such a furrow in 
hard rock, it is almost impossible to believe that i was done by 
the simple passage over it, once for all, of a stone imbedded in 
the ice. If, however, the stone descended hy a series of osasl- 
lations, so that it passed many times over the same spot,'this 
difficulty is greatly lessened. 3 

(4.) In conclusion I may point out that the advocates of the 
gravitation theory are bound to explain what becomes of the 
heat energy which is poured into a glacier. When the sun is 
shining this radiant energy is always very large, although the 
temperature of the air may below. In such cases the glacier 
does not melt ; it is perfectly clear that it must expand, as any 
other solid must expand under the action of heat. If so, it 
seems unreasonable not to hold thatthe gradual descent by alter- 
nate expansion and contraction must follow, as it is known to 
follow in.the case of other materials. 
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On the subject of the motion of Arctic ice, Dr. Rae, F.R.S., 
has kindly permitted the publication of the following par- 
ticulars :— 

‘When in Greenland, in the autumn of 1866, I was ice- 
bound at the head of one of the fiofds, and slept a couple of 
nights at an Eskimo’s house. A glacier about half a mile distant 
was then in full activity, the movement of which might, I 
believe, have been as visible to the eye as it certainly was 
audible to the ear. 

‘“ My own idea is that Arctic glaciers must have a downward 
motion more or less during the whole year, summer and winter. 
I believe the alternation of heat and cold—or, I should rather 
say, of temperature—would of itself cause motion, especially 
near the upper surface. 

“* We know that ice 2 or 3 feet or more hick corftracts very 
considerably in a few hours by a sudden fall of 15 or 20 degree. 
of temperature. I have found cracks in Lake Winnipeg 3 or 4 
feet wide, formed by this cause during a single night, almost 
stopping our sledge journey. This gap soon freezes up. Then 
the weather gets milder, the ice expands, and with the new addi- 
tional formation is too large for the lake, and is forced up into 
ridges. ‘This process goes on at every ‘cold snap,’ ? alternating: 
with milder weather. Now supposing a glacier for 10 or more 
feet of its depth contracts by cold, as lake ice is known to do, it 
will get a series of cracks probably in its longest axis, say from 
inland seaward ; the first snowdrift will fill up these crackgor 
some of them, and this filling up will to some extent perform 
the same office as the freezing of the cracks in the lakes. ‘Phe 
longitudinal extent of the glacier will be increased. A snow§torm 
always brings milder weather, which would expand the glacier, 
but as this expansion would naturally tend downhill, instead of 
up, the whole motion would be doWnwards. But even if the 
cracks I mention did not take place, the contraction by cold 
would pull the ice downhill, not up, whilst the expansi@n by 
increase of temperature would tend to pus the glacier downkåll, 
so that these opposite actions would produce similar effects in 
moving the glacier, or such parg of it as could be acted upon by 
external temperature, downwards, ° 

“I may also add that when a crack, however slight, È formed 
by contraction, the cold is admitted into the body of the glacier, 
and increases the contracting power or influence.” 


SCIENTIFIC SERIALS 


Annalen der Physik und Chimie, xix., part 4.—Electrical 
experiments : electric pressure on solids, by G. Quincke, This 
paper forms a continuation to a series of experiments in electro- 
statics published by the author in previous numbers of the 
Annalen, under the title of ‘‘ Electric Expansion.” ẹ It is illus- 
trated with twenty-six cuts, and will be followed by a communi- 
cation on the resistance of insulating fluids to electric force. —- 
On electric disturbanee at Contact of gases withggbodies in 
combustion, with four illustrations, by Julius Elste and Hans 
Geitel. The authors arrive at the general conclusion that al! 
flames may be regarded as streams of hct gas, which generate 
negative electricity in burning electrodes introduced from with- 
out, as well as in small bodies in combustion suspended in thein. 
—On electric vibration, and more especially on the phenomena 
of polarisation produced by vibratory movements, with four 
illustrations, by A. Overbeck.—On the dependence of gases as 
heat conductors on the state of the temperature, with three illus- 
trations, by A. Winkelmann.—On the fundamental equations of 
E. Ketteler’s theory of optics, by W. Voigt. The author shows 
that, so far from flowing from the principles of the doctrine of 
elasticity, Ketteler’s fundamental equations are diametrically 
opposed to them. 


THE Fournal de Physique (May, 1883) contains the following 
original papers :—On the difference in barometrical pressure at 
two points in the same vertical line, by J. Jamin.—On the action of 
heat upon boracite and upon sulphate of potash, by E. Mallard. 
—On the penetration of actinic rays into the eye of man and 
that of vertebrates, and on their vision of ultra-violet rays, by 
E. de Chardonnet.—-On a new apparatus for verifying the laws 
governing the fall of bodies, by M. Paquet.—On an experimen- 
tal demonstration of the unequal velocity of the transmission of 


sound in gases and solids, by F. Griveaux. e 


1 “Cold snap,” an American term meaning a rather sudden increase of 
cold. 
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Zeitschrift fiir wissenschaftliche Zoologie, Bd. xxxviii, Heft 2 
‘(April 27, 1883), contains :—Contribution to a knowledge of 
the infusoria, by Dr. G. Entz (Plate 8).—-On the primordial 
skull of some mimmalia, by Fred. Decker (Plate 9).—On some 
Ccelenterata of the Souths Sea, by Dr. R. v. Lendenfeld, of 
Melbourne, Part 11.—On new Aplysinidize (Plates 10 to 13).— 
-On the embryology of Hydra, by Dr. A. Korotneff (Plate 14).— 
On the larval development of Phoxichilidium plumularia, nov. 
. sp., by Dr. R. v. Lendenfeld, with woodcuts. 


Rendiconti of the R. Lstituto Lombardo di Scienze e Lettere, 
May 10 and 17.—Preliminary inquiry into Zanardelli’s proposed 
penal code (continued), by Prof. A. Buccellatii.—On the com- 
mentaries of Gaius and the paraphrase of Theophilus, by Dr. 
C. Ferrini—A few remarks on the first five sections of 
Ricardo’s chapter omvalue, by Prof. E. Nazzani.—On the mor- 
tality of infants in the various provinces of Italy, by Prof. G. 
‘Sormani. The death-rate during the first month is shown to be 
much higher in winter than in summer, and in the northern than 
in the southern provinces. ‘Thus: 50 per 1009 jn Palermo, 190 
in Padova, medium for the kingdom 91°9.—On the formation 
-of the primitive Ene and primitive cleft in the gastrula of the 
‘Mexicatt axolotl, by Prof. G. Bellonci. —Alterations in the lower 
hollow vein aggravating hepatic cirrosis, by Prof. A. de 
Giovanni.— Observations on the comet of Brooks mad2 in the 
Brera Observatory, Milan, by G. V. Schiaparell1.—On a deposit 
-of @ossiliferous Pliocene clay recently discovered near Taino, to 
tae east of Angera, in Lombardy, by Prof. T. Taramelli. 





SOCIETIES AND ACADEMIES 
ONDON 


Linnean Society, June 21.—Prof. P. M. Duncan, F.R.S., 
vice-president, in the chair.—The following gentlemen were 
balloted for and elected Fellows of the Society, viz. Messrs. E. 
J. Baillie, J. Borland, K. McKean, E. C. Malan, and H. A. A. 
Nicholls, —A specimen of Polyporus sulfureus was exhibited for 
the Rev. A. A. Harland, obtained from the stem of a yew tree 
in the Cliveden Woods, Bucks.—A series of fossil fruits, &c., 
from Australia were shown for Dr. Charles E. Barnard ; among 
these were species of Phymatocaryon, Etsothecarjgn, Ochthodo- 
.caryon, Spondylostrobus, Plestocapparis, and others,—Mr. W. 
T. Thiselton Dyer exhibited several interesting vegetable econo- 
mic products, and made remarks thereon. Of a species of wax 
extracted by Mr. D. Morris of Jamaica from Myrica microcarpa, 
it was stated that while the berries are used for olf'aining wax in 
South Africa, the West Indian fruits hid not hitherto been used 
‘for this purpose. A gray, camphor-like substance, the product 

-of Artemisia noxa, he mentioned as a rare example among the 
Composite ; and there was a probability that this camphor 


was used in the production of Indian ink by the Chinese, and : 


gave the peculiar aromatic o@ur to the true China ink, A rosary 
was shown®nade of fruits of Zrapawerbaneusis, De Not. (locally ` 
-called Fri? de’ Lazo), from the Lago di Varese, Italy ; also spe- ` 
cimens of wax and candles made frum Rhus vernicifera of Japan ;’ 
the latter preparation is quite a local industry, which unfortunately 
® now ceasing on account of the rivalry of thé cheap American 
-oils.—The following plants were exhibited, viz., Arnoseris pusilla, 
and Hypocheris glabra, obtained by Mr. Thomas Howse in’ 
West Surrey, and specimens of the Cheddir Pink (Dianthus 
cesius), which had been grown freely by Mr. C. F. White on 
‘his garden wall at Ealing.—A paper on the structure of the hard 
parts of the Funzide (part 2, Lophoserinz), was read by Prof. 
Duncan, and‘another by Mr. R. A. Rolfe of Kew, on the Sela- 
-ginese described by Linnæus, Bergius, and Thunberg.—A 
communication was read from Mr. H. G. Doran, on the 
malleus of Rhytina stelleri, based on a specimen obtained 
in the voyage of the Vegz, and exhibited in the S.edish De- 
partment of the International Fisheries Exhibition, under the 
‘charge of Prof. Smitt of Stockholm. The author concludes 
that this auditory ossicle in the extinct Northern Sea Cow (&4y- 
fina) is larger than in the Manatee (Manatus), and therefore it is 
the largest and bulkiest malleus to be found in the whole section 
-of the animal kingdom where such a bone exists, In the cha- 
razter of its body it resembles that of the “Manatee rather than 
that of the Dugong (Halicore); while in the manubrium it 
differs in RAytina from the other Sirenia, and is far more gene- 
raliseg.—The following paper was taken as read, Notes on some 
new economic products recently received at the Royal Gardens, 
Kew, by W. T. Thiselton Dyer. Therein he treats of the West 


African indigo, the Inhambane copal, and the Ozea gum as | 
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exhibited at a previous meeting.—On the testis of Limulus, 
formed a communication from Mr. W. B. S. Benhame He 
describes the structures in question, noting the apparent isola- 
tion of many of the spermatic sacs, and the probability that 
they are not diverticula of the spermatic duct, but secondarily 
acquire connection therewith, the two structures being indepen- 
dently developed. He remarks that in no crustacean do the 
ducts of the generative glands form a network, whereas in the 
King Crab, as in the Scorpion and other Arachnids, they do.— 
There followed a paper on the Mollusca of H.M.S. Challenger 
(part xx.), by the Rev. R. æg Watson. This contains a 
continued descriptive account of the family Bullidze, dealing 
with the genera Azys and Scaphandery along with the group 
Aplysude, genus Dolabrifera. 





Zoological Society, June 5.—Osbert Salvin, F.R.S., vice- 
president, in the chair.—Mr. Sclater exhibited and made remarks 
oi two birds obtained near Lima by Prof. W. Nation, 
C.M.Z.S., and on a collection of birds made in New Britain, 
New Ireland, and the Solomon Islands, that has been sent to 
him for examination by the Rev. George Brown, C.M Z.S.— 
Mr. Sclater also called the attention of the meeting to a Condor 
from Peru, living in the Society’s Gardens since 1877, which he 
was induced to believe was a specimen of the “‘ Co&%dor pardo,” 
or Sarcorhamphus equatorialiseSharpe.—Mr. G. French Angas 
exhibited a collection of butterflies made during a recent visit to 
the island of Dominica, W.I.—A commuyicati.n was read from 
Prof. Owen, C.B., entitled ‘‘Enbryological Testimony to 
General Homology.”—A communication was read from the 
Rev. O. P. Cambridge on some new genera and species of 
Spiders, Eight spiders, representing as many new genera, were 
described: two of them belonged to the family Theraphoride, 
one to the Drasiidz, and the others to the Thomiside. Three 
of these species were from Ceylon, three from Caffraria, one 
from New Zealand, and one from California.—A communication 
was read from Mr. A. G. Butler containing an account of the 
Lepidoptera collected by Mr. H. O. Forbes in the islands of the 
‘Timor-Laut group. Examples of gwenty-three species were 
-obtiined.—A communication was red from Mr. Herbert Druce 
-containing descriptions of some new.specie$ of moths of the 
families Zygeenide and Arctiidae, médstly collected in Ecuador 
by Mr. C. Buckley. The number of new species described was 
fifty, belonging to twenty-four genera.—A paper was read by 


- Messrs. Godman and Salvin, containing remarks on.the varia- 


tions of certain species of butterflies of the genus Agrzas.—Mr. 
G. A. Boulenger read a report on a collection of reptiles and 
Batrachians from the Timor-Laut group of islands, formed by 
Mr. H. O. Forbes. Two new species were described—the one 
a lizard of the Australian genus Lophognvathus, and the other a 
snake of the Indian genus Sisofes, propo ed to be named re- 
spectively Z. macultlabris and S. forbesii. The snake was of 
special interest, as no species of the genus Simotes had hitherto 
been previously known to occur eastward of Java. 


-Chemical Society, June 21.—Dr, W. H. Perkin, president, 
in the chair.—The following gentlemen were elected Fellows :— 
G. S. Bowler, C. Beringer, T. H. Coleman, A. Esilman, H. E. 
Harrison, C. Hulke, H. Heap, B. Hobbs, C. T. Heycock, W. 
J. Livingston, B. P. Lascelles, H. R. Mill, M. F. Purcell, J. E. 
Richirdson, F. G. Roberts, W. R. Reffel, A. Smith, E. H. B. 
Stephenson, A. W. Soward, A. H. Samugl, D. Wilson, and 
R. Williams.—The following papers were read :—On evapora- 
tion in vacuo, by H. McLeod. The author has contrived several 
forms of apparatus, and in the present paper describestwo. One 
in which the water was evaporated in a glass dish with ground 
top, at a temperature not exceeding 50°, 50c.c, evaporated in 
two hours; a? Körtings water pump was used to obtain the 
vacuum, Instead of the dish a test tube or a combustion tube 
my be employed. In the second form of apparatus sulphuric 
acid was allowed to trickle down the tube into which the 
aqueous vapour passed, and thus the use of a condenser was 
avoided.—Note on a hydrocarbon and some substitution deriva- 
tives from camphor, by H. E. Armstrong.—On the preparation 
of the pentathionates, by G. S. Shaw., The author has rein- 
vestigated this subject, because Rrof, Spring states ine Leedig's 
Annalen that he was unable to obtain pentathionates by using 
the method described by V. Lewes. The author completely 
confirms the results obtained by Lewes, and has obtained beauti- 
fully crystalline salts in which the ratio of potassium to sulphur 
was as 2 atoms to 5. A note is appended to the paper by 
Watson Smith.—On the decomposition of ammonium‘ nitrate ; 
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an investi®ation into the rate of chemical change, by V. H. 
Veleys—Note on the action of allylic iodide upon phenol in 
the presence of zinc or aluminium foil, by P. Frankland and T. 
Turner. Orthopropyl phenol was obtained.—On a new gas 
burner for heating combustion tubes, by W. Ramsay.—On a 
by-product of the manufacture of aurin, by A. Claparède and 
Watson Smith. When aurin is prepared from phenol, oxalic 
acid, and sulphuric acid, some quantity of white crystals appears 
on the lids of the aurin-ppts. These were examined by the 
authors, and were found to cOnsist of a phenyl ortho-oxalic 
ether. ° 





Meteorological Sqciety, June 20,—Mr, J. K. Laughton 
M.A., F.R.A.S., president, in the chair.—The following papers 
wére read :—On the structure of the ice-cloud disposed in threads, 
proposed to be called “‘cirro-filum,” by the Rev, W., Clement 
Ley, M.A., F.M.S. Of the cirriform clouds one of the most 
important to the weather forecaster is that to which the author 
has given the name of ‘‘cirro-filum.” TJaving from the time he 
was twelve years of age carefully studied this cloud whenever 
visible, and having for the wst twenty-five years made it the sub- 
ject of minute study, he is enabled to bring forward some results 
which may prove of value, The author then gives, first, a short 
accoffit of the mode in which he was led to prosecute this study ; 
secondly, a classification of the fnore recent and reliable ob:er- 
vations ; and lastly, an explanation of the principal phenomena 
observed,— Notes on a second series of experiments on the dis- 
tribution of pressure upone flat surfaces perpendicularly exposed 
to the wind, by Richard H. Curtis, F.M.S, The results ob- 
tained in these experiments agree very clo:ely with those of the 
former exreriments.—On the reduction of wind records, by the 
Hon. Ralph Abercromby, F.M.S. The author discucses the 
significance and best method of deducing from anemographic 
records the total quantity, the quantity from different points of 
the compass, the relative frequency, the mean and annual velo- 
city, the mean velocity from different quarters, the resultant, and 
the mean and diurnal direction of the wind.—The spectroscope 
as an aid to forecasting weather, by F. W. Cory, M.R.C.S., 
F.M.S.—Note on giver terfperatures as compared with air tem- 
peratures at Greenwich agd Bremen, by Robert H. Scott, M.A., 
F.R.S. The author compares the results given in a recent paper 
by Sir G. B. Airy on a comparison between the records of 
the temperature of the Thames and those of air tem, erature 
taken at Greenwich with those published by Herr von Freeden 
for the temperature of the Weser as compared with that of the 
air at Elsfleth, close to Bremen, for the ten years 1858-67. 


Physical Society, June 23.—Prof. Clifton in the chair,— 
New member, Mr. Stearn.—Prof. D. E. Hughes, F.R.S., 
exhibited a number of experiments illustrating his theory that a 
magnet is made up of magnetic molecules each of which is a 
small magnet. Whena magnetic metal is in a reutral state he 
showed that there is a symmetrical arrangement of the molecules 
such as to make them satisfy their mutual attractions; not as on 
Ampére’s theory a ‘‘higgledy-piggledy” arrangement. Prof. 
Guthrie stated that a piece of watch-spring magnetised retains 
its magnetism when impregnated with mercury. Prof, Everett, 
Mr. W. H. Coffin, and others remarked that Ampére’s theory 
tried to account for the magnetism of the molecules, Professors 
Perry and Ayrton observed that when soft tron is between red 
and white hot, it ceases to be attracted by a magnet.—The new 
absolute sine galvanometer of Prof. Minchin was then exhibited 
to the meeting by Prof. G. Carey Foster. It is intended for the 
Cornell University, and measures less than the E.M.F. of a 
Daniell cell. The principle of the instrument- was described at 
a former meeting of the Society. Prof. Ayrton, Lord Rayleigh, 
Mr. Coffin, and Prof. Clifton offered some remarks on the appa- 
ratus.—A note on the induction-balance effect and the densitjes 
of alloys of copper and antimony, by Mr. George Kamensky, 
A.R.S.M., was then explained by Prof. Chandler Roberts. 
These experiments were to determine whether the curve of the 
electrical resistance of the copper antimony alloys would be a 
straight horizontal line, U-shaped or of the L type. They were 
found to belong to the last type. It is seen from the curve 
exhibited that there is a rapid fall from copper to the alloy con- 
taining only Io per cent. antimony, and this decrement is con- 
tinued until the alloy StCu, is reached, when the curve turns 
rapidly and rises to StCu,, then turns again, and passes to pure 
antimony. Pref. Roberts has shown that the alloy SnCu, 
occupies the lowest point of the curve, namely, the position that 
in the copper-antimony series is occupied by the alloy StCu,y. In 
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the copper-tin series the second critical point is held by SnCug, 
and in the copper-antimony curve this point is held, not by 
Cu,Sb, but Cu.Sb, the formula for the violet alloy known to 
alchemists as the “regulus of Venus.” The specific gravities 
were also plotted in curves, showing that the alloy CugSb does 
not stand out from the rest, while the alloy Cu,Sb has a higher 
density than coprer. 


EDINBURGH 


Royal Society, June 18.—Prof, Maclagan, vice-president, 
in the chair.—The Astronomer-Royal for Scotland presented a 
paper which was read by Prof, Crum Brown, on bright clouds 
in a dark night sky. This phenomenon Prof. Smyth had twice 
witnessed, on Apri] 8, 1882, and April 30, 1883. On both these 
occasions the meteorological conditions were peculiar, the air 
being for a few hours remarkably dry, The explanatinn given 
was that the glow on the clouds was due to reflection uf the g>s- 
Jights of Edinburgh from the hollow water-drops in the clowd, 
which from their floating in a very dry atmosphere hal! ecse 
sufficiently thin-walled to throw back a strong reflection from the 
two surfaces.—Prof, Tait read a mathematical note by Mr. 
Anglin, in which a solution was given of the problem,to’ express 
x” in terms of powers of x lower than 7% when 2 is given in 
terms of these lower powers, and #2 is greater than #2.—Prof. 
Tait communicated the results of his recent measurements of the 
compressibility of water. The water was compre-sed ina tahe 
silvered inside and dipping with its lower and open end in a 
trough of mercury. The whole was placed inside the hydritlic 
press, and expo:ed to pressures of I, 2, g4, and 3 tons weight 
per square inch, the compression of the water beinz measu..d 
by the height of ascent of the cury, which was given at 
once py the lower limit of the silver film. For water, both 
fresh ard salt, the compressibility was found to diminish w.th 
increase of pressure, diminishing at much tbe same rate in®) th 
cases, although to begin with the fresh water was more com- 
pressible than the sea-water in the ratio of about 72: 67. The 
results obtained for the fresh gter could be very accurately :e- 
presented by the formula ¢ = '0072(1 — 043 A), where cis tHe t ue 
compressibility per ton at pressure # tons weight per square inch. 
The meat temperature of the water was 12°C. Atthe same teme- 
rature alcohol‘of density ‘83 showed a much greater campressi! titty 
(‘01202 for one ton weight rer square inch), which also di: i- 
nished with increase of pressure—‘o1043 being the average cum- 
pressil lity for 3 tons weight. 
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Linnean Society of New South Wales, Ap'il 25.—The 
following papers were read :—Notes on a collection of fishes 
from the Burdekin and Mary Rivers, Queensland, by William 
Macleay, F.L.S., &c, The new species described Sre Serra cts 
estuarius, Therapon fuliginosus Md parviceps, Diagramma 
labiosum, Corvina argentea, Caranx compressus, CyBium senii- 
fasciatum, Platycephalus Mortoni, Eleotris plantee T A ther ‘n- 
ichthys maculatus, Mugil Ramsayi, Chatodssus elongaius, Anguila 
margiuipinnis, and Teninra Mortoni.—By }. J. Fletcher, M. A., 
B.Sc., notes on a viviparous lizard. The author’s attention had 
been drawn to the subject during last January, when he obtained 
at Burrawang several examples of female lizards in an advanced 
stage of pregnancy, The embryos were from two to three 
inches long, enveloped in a thin and transparent chorion quite 
devoid of the calcareous matter with which it is more or less ım- 
pregnated in the oviparous species. —Notes on a methed of ob- 
taining water from Æucalyptus roots, as practised by the natives 
of the country between the Lachlan and Darling Rivers, by K. 
H. Bennett.—Prof. Stephens exhibited a photograph ani a 
sketch forwarded by Mr, C. Jenkins, representing a fossil from 
the Devonian formation of the Murrumbidgee valley, near Yass, 
Mr. Jenkins is inclined to refer it to Asterolepis (which is closely 
connected with Pterichthys), but chiefly on account of the 
character of sculpture of the scales, On the same gr und he 
doubts its relationship to Cacostews or Cephalaspis. Prof. 
Stephens added that without the actual specimen before them 
with all its collected fragments, it would be p:emature to deter- 
mine even the genus of this ancient fish, but pointed out tha’ it 
appeared to have some points of resemblance to .acrapetalich? "ys 
of the North American Devonians.—Mr. ]. J. Fleteher exhib.ted 
a Specimen of a giant earthworm, 25 inches long, from Fyu-a- 
wang, N.S.W. It probably belengs to Prof, M‘Coy's ge us 
Megascolides, and its existence in this colony is now recordet Jor 


the first time. ü 
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Physical Society, May 25.—Dr. Aron spoke on the glow- 
light coal, which, as is well known, is distinguished by its electrical 
conductibility and by its yesistance to combustion when exposed 
to the atmosphere in an incandescent condition, and which thus 
resembles graphite, which possesses both these properties in a 
high degree, Experiments which were made in order to deter- 
mine whether such good conducting and indestructible coal, as 
well as artificial graphite, could be made artificially, led to the 
result that organic substances, e.g. paper, cloth, wadding, when 
charred in vacuo at very high temperatures in graphite crucibles, 
acquire the property of resisting combustion and afterwards 
become good conductors. Wood-coal also, which, though it is 
with diffigulty combustible, is a bad conductor, was converted 
into a good condiftor by strong incandescence, When the 
incandescence and the subsequent cooling down were conducted 
in a stream of hydrogen, this had no effect upon the resistance 
to combustion. Soot, which was made incandescent under simi- 
lar conditions, also acquired the properties of graphite in a high 
. degree, so that for many purposes (e.g. in galvano-plastic work) 
soot that has been made strongly incandescent can be made 
tu replage graphite. The property of leaving an impression 
which graphite possesses, and which makes it so well adapted to 
the manufacture of lead-pencils, was not acquired by the different 
kinds of carbon in the process of incandescence ; very prob.bly 
tls property depends upon the cry-talline conposition of. the 
gyaphite. 

P . VIENNA 

Imperial Acad@my of Sciences, March 3,—E. Mach, 
experiments and notes on,the system of lightning-conductors of 
Mr. Melsens.—C. von Ett&gshausen, contributions to the know- 
ledge of the Tertiary flora of Java.—L. Pfaundler, on the mantle- 
ringemachine of Kravogl, and its relation to the machine of 
Pacinotti-Gramme,—F, Hochstetter, sixth report of the Prehis- 
toric Commission: .on the mounds recently found at Watsch and 
St. Margarethen (Carniola).—F, Steindachner, on Japanese 
fishes. —G.. Goldschmidt and R.®Wegscheider, on the derivatives 
of pyreme.—R. Wegsch¢ider, on some derivatives of opianic 
acid —E. von Bruecke, on alcophyr, and on the true and the so- 
called biuret reaction. ° 

April 5.—E. Mach, preliminary communication on new ex- 
periments made with the influence-machine.—F. Lukas, 0.1 the 
knowledge of the absolute strength of vegetable tissues.—W. 
Simerka, on the power of conviction (a mathematical study). — 
T. V. Tanovsky, ‘on nitro and amido derivatives of azoben- 
- zene.—A, Nalepa, contributions to the anatomy of Stylommato- 
phora.—A Lieben and L. Haitinger, preliminary communica- 
tion on chelidonic acid.—E. Lipppann, on azylines.—B. 
Schwarz, og an eclipse of the sun mentioned by Archilochos. 
T. M. Pernter, psychrometical studies. 

e- PARE 
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Academy of Sciences, June 25.—New methods of deter- 
mining the right ascensions and absolute declinations of the 
stars (continued), by M. Læwy.—Experimental studies in rela- 
tion to the photometric observation of the eclipses of the satel- 
lites of Jupiter, by MM. A. Cornu and A. Obrecht.—A study of 
-the deformations produced by sharp-edged tools in drilling, by 
M. Tresca.—On the employment of partial photographs in 
studying human and animal locomotion, by M. Marey. The 
object of this process is to avoid the great confusion caused by 
the superposition of numerous reflections in the case of slow 
locomotion. It is illustrated by a cut showing the attitude of 

the. left leg of a man walking at a moderate pace and reflected at 
_ the rate of about sixty per second. The partial photographs ob- 
tained by this method enable the observer to analyse all kinds 
of motion, such as walking, running, leaping, and even action 
confined to one place.—On the action of mixtures of air 
with vapour of chloroform, and on a new process of anes: 
thesia, by Paul Bert. The experiments were made on dogs, 
which were treated with ‘doses of chloroform diluted in varying 
proportions with air. From the effects observed it is hoped that 
many’ important problems may be solved connected with the 
action of this anesthetic. But although all risk may thus be 
avoided in its application, the disadvantages inherent in chloro- 
form itself cannot be overcome, and protoxide of azote still 
maiatains its preeminence above all the anæs hetics.—On the 
reciprocal of homogeneity ; similitude of mathematical formulas, 
by A. Ledieu.—Methods of separating gallium from ruthenium, 
osmium, arsenic, and seJenium, by M. Lecoq de Boisbaudran. — 


On a case of long nen hysteria, all the symptoms of which 
disappeared under the influence of aluminium, by M. Burcq.— 
On a method of computing secular perturbations in the elements 
of the orbits of planets, asteroids, comets, &c., by O. Callan- 
dreau.—A new generalisation of a formula of Lagrange, already 
generalised by Cauchy, by Em. Barbier,—On the relations of 
induction to electrodynamic action, and on a general law of 
induction, -by M. Quet.—Automatic impressivn of telephotic 
despatches, that is, of despatches transmitted by light, memoir 
by M. Martin de Brettes.—On 4 method of determining by con- 
stant registration the slight maévments of the crust of the-earth, 
This method of recording microseismic movements was first sug- 
gested by MM. Bertelli and de Rossi, amd forms the subject of a 
paper published in the Ængineer for December 17, 1875. On 
the sulphate of thorium, by Eug. Demargay.—On a base derived 
from crotonic aldeugde, by Alph. Combes.—Researches on mesi- 
tylene, by MM. Robinet anè Colson. A new glycol is described, 
and it is shown that the dichloride and the dibromide of 
mesitylene obtained by the action of chlorine and bromine on 
mesitylene gas are identical with the dichlorhydric and dibrom- 
hydric ethers of this gas.—ObserV&tions on the fermentation of 
breadstuffs, by M. Moussette.—On the concomitance of the 
anatomic and organographic characters of plagts, by M. J. 
Vesque.—Borings at Rilhac,, in the Brassac basin, east of 
Arvant, by M. Daubrée. ‘These borings were most suc- 
cessful, revealing at a depth of eighty-six metres productive 
carboniferous strata underlying horizontal beds of clay aad 
more or less argillaceous sandst®hes.—Borings at Toussieu, 
department of Isère, by M. Grand’Eury. — After pierc- 
ing various alluvial, limestone, clay, and sandstone forma- 
tions, coal was reached at a depth of 364 metres. These 
borings were begun after those of Chaponay had revealed 
carboniferous beds at the depth of 212 metres immediately 
below the marine molasse. The chief object of both is to deter- 
mine the extension of the coal measures of the Loire ba+in under 
the tertiary plain in the north of Lower Dasiphiny.—Scientific _ 
results of Col. Prejeval-ky’s journeys, and especially of his 
third expedition towards Tibet anfi the sources of the Yellow 
River, by M. Venukoff. Amongst the more important results 
were the animal and vegetable aawllections, comprising 408 
specimens of go species of mammalia, 3425 of 400 species of 
birds, 976 of 50 species of reptiles, 423 of 53 species of fishes, 
6000 of in-ects, and 12,000 of 1500 species of plants. 
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HYDRAULIC MANUAL 


Hydraulic Manual, By L. D’A. Jackson. 4th Edition. 
Pp. xiv. + 307 Text + 184 Tables. (London : Crosby 
Lockwood and Co., 1883.) "° | 

ee IS well-known text-book having reached its fourth 

edition, it is unnecessary to review it as a new work. 

The changes from the third edition are very great; the 
chief is the omission of the whole of the “ Hydraulic and 
Meteorological Statistics’? (about 224 pp. of tables); 
these relate chiefly to India, so that their omission is an 
advantage to the “ Manual,’ as a general text-book, as it 
has enabled the text to be increased from 22x1 to 307 Pp., 
and the gengral working tables from 104 to 184 pp., 
without increasing the bulk gf the volume; the chief 
increase of the text is the introduction of an account of 
the great Roorkee hydyaulic experiments. 

Much stress is rightly læd on the small value of the old 
hydraulic knowledge ; thus (p. 3) it is said, “ Taken gene- 
rally the mass of hydraulic science .. . prior to. about 
1856 may be considered superannuated. .. .”? The most 
useful feature of this work is indeed its freedom from what 
is “ superannuated,” and its thorough adoption of recent 
experiment ; the text is in fact in great part a short 
account of the great modern experiments. In detailing 
field operations the author®has indeed preferred to give 
a “brief account tof the modes adopted by various 
hydraulicians”” as being fa far better guide to the engi- 
neer about to undertake the execution of gauging opera- 
tions than any arbitrary advice or set of rules could 
possibly be.” These concise accounts are on the whole 
well condensed; but the recapitulation—in some cases 
verbatim—of the several experimenters’ own conclusions 
has the disadvantage that in several cases contradictory 
conclusions appear on different pages ; this is inseparable 
from the progressive state of our knowledge of the mo- 
tion of water when stated in this way; a little more 
discussion of the contradictory views would have been 
useful, l 

Kutter’s general formula for mean velocity was early 
adopted by the author ; its use as the formula to be pre- 
ferred to all others for the case of canals (whenever 
velocity-observation has to be dispensed ‘with) is now 
insisted on, much evidence in favour of it having been 
brought out by the recent large Roorkee experiments, 
with the very fair reservation however that Kutter’s 
rugosity-coefficient (7) should at present be determined 
by actual experiment for each new channel, thê data for 
its a riori determination (from the mere nature of the 
channel) not being as yet good enough. On the other hand 
.itis rightly said that “to determine with accuracy the 
discharge of any ordinary.or large river independent of 
velocity-observation is at present impossible.” 

A. few minor details are worth notice. The units of 
measure, &c., adopted are an extremely simple and useful 
decimal system ; they include the foot, the “ foot-weight ” 
of 1000 fluid ounces, z.e. the weight of a cubic foot of 
water at its greatest density, and a “league” of two 
London miles of 5000 feet each; this league is particularly 
suited to measurement of hydraulic slopes, a fall of 1, 2, 

VoL. XXVIIL—NO. 715 


‘lics this is an unnecessary refinement. 
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&c., feet per league being at once seen to give a slope of 
I, 2, &c., in 10,000, Two new very expressive names are 
introduced for two velocities, which recur very frequently 
in discussions on flow of water, viz. “ verticalic velocity ” 
and ‘‘transversalic velocity” for velocities past any 
vertical line or any (horizontal) transverse line in a channel 
section ; these short terms will be a great relief from the 
wearisome periphrases hitherto in use, and merit general 
adoption. 

A few suggestions towards improvement of the work 
may now be made. (1) In a purely pfofessional work 
such expressions as “international recrimination,” and 
“ bureaucratic and heated with vanity” (p. 37) are surely 
out of place. (2) About one page of text and three of 
tables are devoted to the variation of gravity in different 
latitudes and at different heights ; now the variation is so 
small that for the rough calculations of practical hydrau- 
(3) Among the 
‘general notation” (p. 11) occurs the rather awkward 
phrase “g = velocity acquired by gravity in one second.” 
(4) In finding the (trapezoidal) “section of maximym 
discharge” from the expression for dmcharge Q = AV 
where V = 100¢ YRS and R= A +P, the argument 
used is that “under the condition Sf maximum discharge, 
A will be a maximum, so also will Æ ; and when thgse 
are temporarily constant, P will be a minimum;” thig 
argument might be considerably improved, somewhat as 
follows :—“ Since Q = 100¢ g V R. VS, therefore Q is 
greatest (provided S be kept constant) when c 4, and R 
are all maxima together; now ¢ is known (from experi- 
ment) to increase with A, and R= A +P; hence Q will 
be greatest when 4 is a max. and P a min. at same time 
(provided of course that S is constant)’’: this argument 
is more general than that in the text; the effect of the 
S-variation is ‘unknown. (5) About certain formule for 
“mean verticalic velocity,” quoted from the Roorkee 
work, it is said (p. 209)—‘‘ The defect in these methods 
is evident; it consists in making the parabolic qurvature 
dependent on one point or on tw@points, whereas three 
points are the least negessary”’ This last statement is a 
mistake ; three points are necessary (for finding a mean 
ordinate) only if they be taken at random, but zwo points 
are suficient when suitably chosen, as in the “ two-velocity 
formula ” quoted on pp. 87, 208 from the Roorkee work ; 
these formule are in fact accurate for the parabolic form, 
and the proof of this (from the Roorkee work) is actually 
given at p. 87. The “ one-velocity formule” are of course 
only approximate. It may be mentioned here that the 
writer has lately! discovered another (and far better) 
“two-velocity formula,’ alsa accurate for the parabola, 
viz. U = $ (vara + Yra 4), Showing that the “ mean ver- 
ticalic velocity ” is the arithmetic mean of the velocities at 
‘211 and ‘789 (or say f and 3%) of the depth: this new 
formula has several great practical advantages over any 
other yet published ; among others, the two velocities can 
be measured at one operation with a single instrument (a 
compound “ double-float”” with two equal subfloats at the 
depths named), which is itself moreover susceptible of 
being made a more accurate Instrument than any other 
of its class (double-float). ° 

ALLAN CUNNINGHAM 


I See Proc. Inst, Civil Engineers, vol. lxxi. pp.18, 19, where the formula 
and instrument are boih discussed. ° ° 
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ORIGINES CELTICÆ 


Origines Celtice (a Feagment), and other Contributions 
to the History of Britain. By Edwin Guest. Two 
Vols. (London: Macmillan and Co., 1883) 


MAN’S foes are indeed those of his own household. 
More than one literary or scientific reputation has 
been injured by the injudicious zeal of a writer’s friends 
to publish after his death the fragments and papers he 
has left behind. It is natural to imagine that the work 
and suggestions “of a scholar must all be equally valuable, 
and that by omitting to print any portion of it the world 
may be a loser. But it must be remembered on the other 
side that a good deal which a scientific worker commits 
to manuscript is never intended to see the light, and that 
in afly,case it is unfair to him to publish fragmentary 
remains which he has never had the chance of revising 
and correcting. 
è» Dr. Guest’s name is deservedly one of power among 
gll those who have interested: themselves in the earlier 
history of our country. His papers on the Invasion of 
Britain by Juliu&S Cæsar, on the Campaign of Aulus 
Plautius, on the Foug Roman Ways, and on the Saxon 
Conquests in Britain, are all models of sound scholarship 
and careful method. Dr. Freeman acknowledges him as 
é master, and declares that “whenever they meet on the 
same ground, he ranks above Palgrave and Kemble.” 
Frjends and public alike, therefore, might have expected 
to fired in the fragments of his unfinished work, “ Origines 
Celticze,” a fresh monument to his historical sagacity and 
another contribution of importance to tlte ethnology of 
our islands. 

But friends and public alike must be grievously disap- 
pointed by what is actually placed beforesthem. It would 
have been far better to spare the paper and ink that has 
been expended upon it, and, what is of more consequence, 
the fair fame of the author himself. The “ Origines 
Celtics’ which occupy the whole of the first volume and 
the opening pages ofethe second volume of Dr. Guest’s 
posthygmous works are a %arreng waste of unscientific 
theorising and uncritical collection of facts. The work 
carries us back to an age when the application of the 
scientific method to history was unknown, when ethnology 
and comparative philology were as yet undreamt of, and 
when the most amazing generalisations were built on the 
chance coincidence of proper names. In our search for 
the fathers of the Kelts we are transported to the Cau- 
casus, to Egypt, and even to Ur of the Chaldees, and no 
shadow of doubt is allowed to cross the mind that Kim- 
merians and Kimbrians and Kymry are all one and the 
same people. The fact that there were Iberians in 
Georgia and Iberians in Spain is considered quite suffi- 
cient to prove that the early population of the Spanish 
Peninsula came from the sources of the Euphrates. 

Dr. Guest’s philology is as wild as his ethnology. He 
has heard of “ Grimm’s Laws”; but as their existence is 
inconvenient to his own etymological mode of procedure 

‘he denounces both the “laws”? and their observers, 
though without understanding what they really mean. 
When Indo- -European philology is treated in this way it 
is not surprising that'the Rutennu of the Egyptian ìn- 
scriptions are conņected with the Assyrians of Resen, that 
initial Zand # are said to interchange sin Phcenician, or 


. 
that an Egyptian settlement in Kolkhis is declhred tc 
admit of “no reasonable doubt.” 

Dr. Guest’s turn of mind, in fact, was literary rather 
than scientific. Wherever the question was a purely 
literary one, he displayed erudition, patience, and commor 
sense ; eee on the contrary, it was ethnological o1 
philological, he showed hjfaself as helpless as a Jewist 
rabbi. The old well-thre$hed statements of Greek anc 
Latin writers are heaped togethey, and tricked out here 
and there with references to the discoveries of Egyptiar 
and Assyrian research. How little he knew of the latter 
however, may be judged from the frequent mistakes he 
makes when appealing to them, as when, for instance, he 
insists on calling Sumer Somma. or tells us that Assur- 
bani-pal lived in the ninth century B.C. 

Had the “Origines Celticee’’ appeared a hundrec 
years ago they would have been hailed ag a profoundly 
learned and interesting book. There is no place foi 
them in an age when the ‘departments of knowledge witt 
which they deal have been occupied by the method anc 
spirit of inductive science. €o know what Dr. Guest 
really was and of what he was really capable we must 
turn to the papers reprinted in the second volume of his 
remains, though even here we shall from time to time be 
reminded of the literary spirit which accepts what is not 
disproved rather than of the scientific spirit which doubts 
everything and holds fast only to that which is proved. 

" A, H. SAYCE 
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OUR BOOK, SHELF 


Handbook of Vertebrate Dissection, Part II. “ How to 
Dissect a Bird?’ By H. Newell Martin, D.Sc., M.D., 
M.A, and William A. Moale, M.D. (New "York : 
Macmillan and Co., 1883.) 


SOME months ago we noticed In these columns (vol. xxvii. 
pP. 335) the first of a series of Handbooks of Vertebrate 
Dissection, by Drs. Martin and Moale—“ How to Dissect 
a Chelonian.” The second, ‘‘ How to Dissect a Bird,” 
has now appeared, and, as the type selected is the pigeon, 
this volume wil] doubtless be appreciated by a large 
number of students. 

The general arrangement of the book is much the 
same as that of its predecessor, directions being given 
how to proceed step by step, so that the student, with its 
aid, ought to be able to gain a good knowledge of the 
anatomical characters of a bird. The skeleton, in par- 
ticular, is described in great detail, and there are four 
good figures and a diagram of the skull, as well as a 
figure of the hind limb. It is, however, to be regretted 
that there are no illustrations of the soft parts, for figures 
of the skeleton—at any rate of allied forms—can be got 
in almost any text-book on Comparative Anatomy, while 
satisfactgry drawings of the viscera, &c., are not so easily 
obtainable. 

The directions are on the whole excellent, with one or 
two slight exceptions, The description of the air-sacs, 
for instance, is very indefinite, and gives no idea of their 
true relations. If the authors had glanced through Prof. 
Huxley’s recent paper on the subject in the Proceedings 
of the Zoological Society, and compared the air-sacs ‘of 
the pigeon with the descziption there given,.there is no 
doubt that the position of these structures and their rela- 
tions to the lungs would have been stated more clearly. 

We must also call attention to the following points, 
which are not very accurate :— 

Only one pancreatic duct is described instead of three. 

The inferior mesenteric artery, mstead of the median 
sacral, is stated to be the termination af the aorta. 
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The descriptions of the thymus and thyroid glands 
appear to have been transposed. 

The three divisions of the cloaca are not described, and 
the rudimentary right oviduct is not mentioned, though 
the “ Fallopian tubes” are said to open into the cloaca. 

It is a mistake to introduce questionable homologies 
into a book of this kind, especially when they are unsup- 
ported by fact. Thus the sgatement in § 118 that the 
“thin sheet of muscle whichis closely adapted to the 
concave ventral surface of the lungs . . . represents the 
diaphragm of mammals,” is certainly misleading. In 
the first place, the position and relations of these muscles 
are éntirely different from those of the mammalian dia- 
phragm, and, moreover, they receive their nerve-supply 
from the intercostals, the phrenic@being absent. The fact 
that the phrenic arises so far forwards appears to indicate 
an entirely different origin for these two structures. 

With these slight exceptipns, however, the descriptions 
and directions leave little to be desired for clearness and 
accuracy. Itis certain that accurate detailed directions 
are faxamore Valuable for elementary teaching than more 
general ones ; the student, onc@ having mastered them, 
finds little difficulty in grasping the wider bearings of the 
subject. Such workseas the present, therefore, which 
entail a careful examinatiwn of every point mentioned, 
not only save both student and demonstrator much 
trouble, but insure more accuracy in work. A series of 
pamphlets such as the authors intend to publish, treating 
of all the more important vertebrate types usually dis- 
sected in an ordinary course on comparative anatomy, will 
certainly prove most valuable. 


An Easy Introduction to Chemistry. Edited by the Rev. 
Arthur Rigg, M.A., ang Walter T. Goolden, M.A. 
New Edition Revised, ppe 148. (London: Rivingtons, 
1883.) t 


œ> 
THIS book is based on a “First Book of Chemistry,” by 
Dr. Worthington Hooker, and is intended, we are told in 
the preface, “to convey information in respect to changes 
which are likely to attract the attention of young persons 
who observe and inquire.’ 

It is questionable whether “young persons ”? do well in 
attempting to study chemistry; the chemical laboratory 
is not a place in every way suited to the requirements of 
youth, but without steady work in a laboratory no real 
progress in chemistry can be looked for. Should, however, 
any youth desire information regarding material changes 
which he observes around him, he will find a considerable 
amount of information in this little book ; but should he 
be desirous to study chemistry, he will not we are afraid 
derive much assistance from this “Easy Introduction.” 
Many experiments are described and numerous well- 
executed illustrations are given, but several of these ex- 
periments could not be performed by a beginner without 
the aid of a teacher o of much more detailed description 
than is given in the text. 
results of experiments is not the way by which young 
persons can acquire interest in or a knowledge of 
chemistry. 

Although excellent in many ways, yet we cannot think 
this book will prove an efficient introduction to chemistry ; 
a perusal of it may, however, serve to stimulate young 
persons to seek for an introduction to the science, some 
of the materials for the construction of which are put 
before them in this work. 


Practical Electric Lighting. By A. Bromley Holmes, 
Assoc. Inst.C.E. Sixty-two Illustrations. (London: 
E. and F. N. Spon, 1883.) 


IT ts with pleasure that we shall watch the success of Mr. 
Holmes's little book on ‘Practical Electric Lighting.” 
Mr. Holmes has clearly and simply put before the un- 
electrical public as much and no more of theoretical elec- 
tricity as is necesgary for his purpose, together with a 


To read statements of the. 


good general summary of the chief machines and appli- 
ances in present use. 

Besides this, much useful information is given in the 
last two chapters, first, on the present economic state of 
electric lighting, and second, on the best means of apply- 
Ing the power to electric machinery. If there be one 
point in the book not so strong as the rest it is that the 
descriptions of the dynamos and lamps would have been 
better if they had entered a little more into ee Es 


LETTERS TO THE EDITOR ° 


[Lhe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts sos great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. | 


Geology of the Congo 


I HAVE received from one of the Baptist missionaries in the 
front of the Congo mission a basket of specimens of rocks and # 
letter giving some particulars of the geological structure of fhe 
localities. The letter maybe interesting as the fftst news of this kind 
from the centre of Africa, on its peg side, and I therefore 
place it at your service. S. R. PATTISON 

5, Lyndhurst Road, Hampstead, N.W., July 7 


Liverpool Station, B.M.S., Stanley Pool, Congo River, 
S. W., Central Africa, March 15, 1883 ii 


S. R. PATTISON, Esq. 


DEAR SIR, —Before leaving Enfland in 1879 you made t a 
kind offer to render us any help in geological and mineral®gical 
matters that lay in your power, and that kindness has been re- 
called to mind every time I have examined a piece of reck, I 
had seen such geological variety in the few parts of England that 
I had visited, that in my ignorance I was expecting to find a 
much greater variety out here and at least some fossil treasures. 
But in this, as you may guess, I have been disappointed. 

In sending home some curios the other day, I inclosed a few 
native ingots of lead and copper, which I thought might interest 
you. They are ‘‘mined” in a district of the Bizunseke tribe 
called Noama, some twenty-five miles west-north-west of the 
Ntombo Mataka Falls of theriver. I have not visited the place, 
but I believe de Brazza (concerning whgm there have been same 
paragraphs in the newspapers lately} passed through this 
“mining district,” ° s - 

Although I believe that no metal from that part is ever sold 
to white traders, it is an important item in native trade with the 
far interior. Some are used to make bullets, others are recast 
to make anklets, &c. If the district is rich, or there is much 
silver in the Jead, the French will perhaps work there. 

The case of curios was sent away before I had intended. I 
had hoped to have added other things, and a piece of sandstone 
from the cataracts here. 

Mr. Stanley indirectly hinted that Stanley Pool might be the 
crater of a volcano (extinct of course} which in old time had rent 
a rift in the hills, forming an exitto the pent-up waters of a vast 
interior sea. Iam not sure how much of this was made public 
by him. It was, however, his opinion on our return from our 
first visit to the Pool. He speaks also of lava reefs, granite, 

gneiss, trap, &e. 

Dr. Pechuél Losche, late of the German Expedition, which 
spent some time (about five or six years ago) on the coast about 
the Kioilo and Chiloango Rivers, was for a short time in charge 
of the Belgian expedition here during Mr Stanley’s absence. 
He assures me that there is no trace of igneous action above 
Isangila at least. There may be traces of such action at the 
Yelala Falls, which form the first bar to navigation from the sea. 
Between there and Isangila Falls quartz, slate, micaceous, and 
granitic (apparently) rocks are the rule. 

Above Isangila limestone is abundant for about ten iniless 
above that slaty rocks are prevalent. Limestone crops out again 
about the country of the Basundi. This gives place toa red 
shale at the western boundary of the Bapwende, and at the 
Ntombo Mataka Falls a red sandstone appears under the shale. 
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This sandstone is soft and is broken up and rounded into huge 
boulders, which are covered with 2 smooth, chocolate-coloured, 
ferruginous glaze, deposited by the river, and hardened by the 
sun, These boulders thus glazed might well have been regarded 
by Mr. Stanley as trap and lava, &c., while the large grain of 
the stone, together with the appearance of the blocks in some 
places might suggest its being granite. This sandstone with the 
exception of a little which is quartzitic, is the only rock I have 
seen between Manyanga and Stanley Pool, and is certainly the 
rock at the great Ntamo cataracts here. 

On the hills and cliffs about the Pool there are some white 
shining patches, which I hear are sand. but I believe there is no 
calcareoug rock in the neighbourhood. The pool itself is a 
strange break in the lines of sandstone hills, which, although 
now much eroded by water, are the remains, doubtless, of what 
was once a plateau, at the level of about 1500-1800 feet above 
the sea. 

On the road to San Salvador from our old Musuka station we 
find boulders of ironstone and small nodules of the same, mixed 
with clay, on the top of quartz, micaceous, and granitic rocks. 
Limestone crops up in several places, but the principal formation 
visible is the ironstone clay. In all this country I have not met 
with a trace of a fossil of any hind. 

When at Landana, about two miles south of the mouth of the 
@hiloango River, some months ago, I saw some stones from the 
gliffs which appeared to be almost identical with a Portland 
stoge (?) which I have seen used in fortifications in the south of 
England. There were many fossils, but I could neither spare 
time to examine the cliffs nor carry many specimens, being on 
an express journey by h&nmock up the coast. This was the 
only occasion that I have met with any fossils in Africa, and 
thaf in a part of the coast now well known through the work of 
the German Expedition. The quartz, micaceous, slate, shale, 
Sd sandstone rocks of this part of the continent are a poor 
field. for palzeontologic research. 

I am very curious as to the geological formation of the Congo 
Valley between this point and the Stanley Falls, but at present 
have learned nothing. I should expect, however, to find the 
sandstone the only visible rock. ° 

I wish that I could speak with better acquaintance with the 
names of the rocks, but often I feel sorely pazzled. On our first 
journey to Staley Pool we mistook some strangely shaped hills 
near to Manyanga for granite, but have since ascertained them 
to be singular relics of the sandstone. ° 

I need not enter into details of our work, which are so fully 
and constantly reported in the Missionary Herald. Regretting 
that the information I can supply is so meagre, 

Believe me, dear Sir, yours vety truly, 
2 W. HOLMAN BENTLEY 
o 





e 
- Intelligence in Artimals 


I. I OBSERVE that Dr. Romanes, in his very interesting work 
on ‘* Animal Intelligence,” has been good enough to notice an 
account given by me in NATURE, vol. xi. p. 29, of an instance of 
a scorpion committing suicide under special excitement. It may 
be well to remention the fact that in this case the rays of the sun, 
focused on the back of the scorpion by means of a common 
lens, were the exciting cause of the self-inflicted fatal sting ; and 
-to set the matter at rest it may be remarked that two witnesses 
who saw the experiment can corroborate my statements. On 
reconsidering the whole affair, however, it occurred to me that 
in wounding its own back the scorpion may have merely been 
trying to get rid of an imaginary enemy. The concentrated rays 
of the sun no doubt caused pain, and the sting was probably 
directed towards the seat of this in an automatic manner, as a 
defensive act. This seems to me a more feasible explanation 
than to regard the action as due to an instinct detrimental to the 
individual and to the species. 

2. While writing on the subject of “ animal intelligence,” it 
has occurred to me that the following remarkable example is 
worthy of being put on record :—Some years ago, while living 
in Western Mysore I occupied a house surrounded by several 
acres of fine pasture land. The superior grass in this preserve 
was a great temptation to the village cattle, and whenever the 
gates were open, trespass was common, My servants did their 
best to drive off the intruders, but one day they came to me 
rather troubled, stating that a Brahkminy bull which they had 
beaten had fallen down dead. It may be remarked that these 
bulls are sacred and privileged animals, being, allowed toroam at 


if life were extinct. 
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large and eat whatever they may fancy in the open shops of the 
bazaar-men. 


On hearing that the trespasser was dead, 1 immediately went 
to view the body, and there sure enough it was lying exactly as 
Being rather vexed about the occurrence, in 
case of getting into trouble with the natives, I did not stay to 
make any minute examination, but at once returned to the house 
with the view of reporting the affair to the district authorities. 
I had only been gone a short ttme, when a man, with joy in his 
face, came running to tell me@¥at the bull was on his legs again 
and quietly grazing! Suffice it to say that the brute had 
acquired the trick of feigning death, vabich practically rendered 
its expulsion impossible, when it found itself in a desirable 
situation which it did not wish to quit. The ruse was practised 
frequently, with the object of enjoying my excellent grass, and 


although for a time amusingg it at length became tiresome, and re- 


solving to get rid of him the sooner, I one day, when he had fallen 


down, sent to tke kitchen for a supply of hot cinders, which we 
placed on his rump. 
but as the application waxed hot, Me gradually raised his head, 
took a steady look at the site of the cinders, and finally getting 
T his legs, went off at a racing pace, and cleared the fence like 
a deer. 
with a visit from our friend. 


At first he did not seem to mind this much, 


This was the last occasion on which we were Voured 
G. BIDIE 
Ootacamund, June 5 





The Mealy Odorous Spot in Lepidoptera 
THE mealy spot on the base of the front margin of diurnal 


Lepidoptera, which emits an odour supposed .to serve for sexual 
furposes, is present only in the male. 
interesting to observe that this spot is not always present in 
different individuals of the same species. 
varieties of Papilio priamus proved by rearing to belong to that ` 
species, the spot in question is present only 


It is therefore most 
Among the numerous 


in P. priamus, and 


is wanting in the male of all the varieties which have come under 
my observation. 
specimens from Florida; it is wanting ig all specimens from 
other localities of the United States, including a large number 
from Texas. In Colias electra and edusa, Keferstein (Wien. Zool. 


Callidryas eubule has the spot present only in 


Bot. Gesell. 1882, p. 451) states that after an examination of a 


series of males he has found the mealy spot only exceptionally 
present, and the same is supposed by him to be the case in other 
species of Colias. 


It would be interesting to know how this exceptional presence 
of so prominent a characteristic is to be explained. 
Cambridge, Mass., June 21 H, A. HAGEN 





Causes of Glacier Motion 


UNFORTUNATELY not having been present when Mr. W. R. 
Browne read his paper on glacier motion at the Royal Society 
on June 15, 1882, it only came under my notice when published 
in NATURE, vol. xxviii. p. 235. Itis doubtless of little impor- 
tance, but there is one sentence which does not seem to read 
exactly as I wrote it, namely, “ It (a glacier) will get a series of 
cracks in its longer axis,” should be ‘‘ across (or transverse to) 
its longer axis,” which I think makes the meaning more clear. 

I may perhaps mention that when ice gn lakes becomes from 
four to seven feet thick the effect of a sudden decrease of tem- 
perature does not, for obvious reasons, always cause a complete 
solution of continuity of the ice all the way through from its 
upper to its under surface, the crack being wedge-shaped, thus— 
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Water 


so that the water sometimes does not flow into the crack; the 
equable and higher temperature of the water counteracting at a 
certain point of the ice’s thi kness the penetration and conse- 
quent contracting influence o the colder air. 

When the ice has acquired the great thickness above men- 
tioned, the cracks by contraction are never so wide as when the 
‘ce is from one to three feet thick, but as far as I can remember 
they were more numerous, and when the water did not flow into 
them, were drifted full of snow by the first breeze of wind. 

4, Addison Gardens, July 7 JOHN RAE 
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Sand 


Not having had the pleasure of perusing Mr. Waller’s paper on 
sand, I gather fron Mr. Gardner’s notice of it that it is an 
attempt to distinguish by the aid of the microscope whether sand 
has been formed by the action of wind or of surf. Having a 
number of years ago become possessed with the idea that the 
form of the materials which make up the soils and subsoils 
found in any country might fea ta knowledge of the sources 
from which they had been derived,” Bhad many soils and subsoils 
from Europe and Australasia looked at, but without being able 
to detect sufficient differenee of shape or form as to lead to any 
definite result. Having been long familiar with the soils formed 
out of the boulder clay aid drift of the south-east of Scotland, I 
had hoped to have seen a very marked difference in the form of 
the particles of sand existing i1 them ¢rom those of the interior 
of Victoria, New South Wales, and Queensland, large portions 
of the surface coverings of which countries are believed to have 
been deposited when covered with the sea. This difference exists 
certainly—that the soils of the*boulder clays and drifts contain a 
far greater portion of fine and rough gravel, and rounder in 
shape do ghose from Australia. Yet, so far as I could 
observe, the form of the sand was similar, It seems to me that 
both Messrs. Waller and Gardner are on the wrong track when 
searching solely for the typical forms of sand in the seashore or 
from‘torrents, The amontnt of sand found on the seashores of 
the world is large, no doubt, s8 is that from the rivers. What is 
that to the quantities contained in the surface coverings of the 
land? It is from this source the rivers obtain the supply they 
carry to sea or the shore:, and make up the waste by friction. 
It has long seemed to me probable the sands, fine gravels, and 
silt formed by the passing of ice over the surface of the rocks 
would have a distinct form from the surface covering produced 
by other forces. The gravel or shingle of the rivers has a flatter 
shape than that of the seabeach when derived from the same 
rock. If such difference can be discovered in the silts, sands, 
and gravels derived from gla€ial action, it may be possible to 
assign limits to the extent to which ice has effected the present 
covering of the surface fromethe broken-up strata over which it 
has passed, Silt, sand, and shingle must all, however, be taken 
into account, and that from the deposits themselves, not from 
what has bee 1 subjected to littoral, fluviatile, or wind action. 

Bonnington James MELVIN 





Garfish—Wild Fowl 


WITH reference to Mr. Archer’s note in NATURE last week 
(p. 226), may I remark that the beak of the garfish of southern waters 
(Hemiramphus, A.) is of rather too fragile a nature to be capable 
of making a slit of four inches in length in a hard felt hat? 
May not the fish in question have been more likely a young and 
small Xiphias—or, as is equally probable, a juvenile Pristis or 
sawfhsh—emulating with the thoughtless exuberance of youth 
the habits of Æxocetus ? 

Any Australan can confirm the correctness of Dr. Rae’s ob- 
servations in the sime pave of NATURE re wild ducks and 
railways. Looking down upon the reedy waterholes on the south 
bank of the Yarra, from Princes Bridge in Melbourne, abundance 
of native waterfowl can any day be seen swimming about in con- 
scious security and much less on the alert than they are in any 
swamp in the loneliest part of the bush. The constant roar of 
a great passing traffic, as well as the unceasing turmoil and un- 
earthly noises of a large railway station within stone’s throw 
of their haunts, is now quite unnoticed by these usually most 
watchful and wary of all birds. » 

But for the fear of trespassing on your space, I could give 
many more illustrations of the truth of Dr. Rae’s remarks aud ofe 
the quick and unerriag instinct which so soon teaches both 
furred and feathered animals to dread less the roaring and 
shrieking ogre that is so swiftly tearing his way into their most 
secluded haunts in the uttermost parts of the earth than the 
silent, solitary biped who with gun in hand creeps stealthily 


upon them. ` ROBERT S. GOODSIR 
Edinburgh, July 9 





Glowworms 


WHILE watching, last evening, some glowworms in a mossy 
Stone wall, my attention was attracted to a firefly flying to and 
fro in the field beypnd and approaching the wall where I stood. 
Arriving within two or three feet of the glowworm I was watch- 


ing, he made several sharp zigzag flights, drawing nearer the 
light of the glowworm, and then, making a dash like that of a 
hawk at an object it has been watching pitched directly on the 
glowworm, covering it in the fraction of a second. I had been 
noting the curious habit of this, which thus appeared to be the 
female insect, of standing with its abdomen erected in the atr 
and quite motionless, except for a sort of -pulsation, but on the 
contact of the male, the body fell to a normal position, and it 
was evident that coitus was taking place. I watched them ten 
minutes until I was completely satisfied that this was the ca e, 
when I swept them both into a card box which I send with this 
for examination by a competent entomologist of the insects, 
which have not the slightest likeness to each other, the female 
resembling in general form the glowworm of England, but 
having an intenser light, and the )ght-emitting organs, beside 
the abdominal, which is the most luminous as well as the largest, 
being two glands (apparently) situated where the Joints of wings 
might be expected if the insect were winged. The light is of 
an exquisite green, and so brilliant as to pale little at the 
proximity of a wax taper burning at six inches’ distance. 

This morning, on opening the box, I found the female ap- 
parently dead and collapsed ; but the male, on the light return- 
ing to them, attempted to renew his embraces. 

I remember a discussion at Cambridge (U.S.A.) some years 
ago, in which Agassiz conjectured that the light of the glow # 
worm served as an amorous guide, but I had only a few weeks, 
before noticed quite a different use for it. In one of the primi- 
tive forests of New York State, where twilight is normal from 
the density of the shade, I was attracted by the loud buzzing of 
a fly under a recumbent tree trunk. OM looking for the cawe 
of it I found a large, luminiferuus insect resembling in general 
construction the common glowworm, but with powerful m4n- 
dibles, which had built itself a little pit resembling that of an 
aut-lion, at the bottom of which it was lying, its light distinctly* 
visible. The fly was in the clutch of the mandibles, helples., 
though as large as a bluebottle, n@ could I easily extricate him 
There could be no more mistaking in his case that the lightawas a 
decoy than inthis of the Pistoiese insect being 2 sexual invitation. 
‘ W. J. STILLMAN 
Cutigliano, Pistoiese Apennines, June 25 


[The name of the glowworm is Zamprorhiza splendidula, a 
common South European species.. ED, ] 





Mimicry 

I HEARD what I fancy was rather a curious instance of 
mimicry last Wednesday efening (June 28) about 10 o'clock. 1 
was Walking with a friend across a field adjoining a m€adow, in 
which was a landrail (Xaus Crex); ene both noticed that the 
animal’s cry, or crake as it is caled here, was pitched ine higher 
and somewhat softer key than is usually the case, and my friend 
remirked that perhaps it was a young bird, but we were con- 
siderably surprised to hear him i.nitate the cry of the lapwing 
(Tringa vanellus) At first this cry was uttered only once 
alternately with several crakes, but we listened for about ten 
minutes, at which time, I suppose, he fancied that his note was 
perfected (which, however, it was not, being much less sharp than 
the pee-wit of the lapwing), and so he es ayed it several times in 
succession. But he ultimately relapsed into his craking again. 

Filston Hall, Shoreham, Kent, July 4 A. HALE 


Indian Numeration 


IN your review (p. 195) of “Field and Garden Crops of the North- 
Western Provinces 2nd Oudh” you speak of the peculiar system 
of numeration u ed by the author, as in the instance 6,79,06, 496, 
expres:ing sixty-seven millions, &c. Perhaps I may he allowed 
to point out thet this marking is quite in accordance with the 
native Indian method of numeration, in which there is no word 
equivalent to “million.” In India the series runs thus :—Thou- 
sands, tens of thousands, lakhs, tens of lakhs, krors (or crore ). 
A lakh is a hundred thousand, a kror is ten millions. 

It may be doubted whether it is advisable to adopt this system 
in an English book, for even native readers of it would easily 
enough follow our own; still it is not uncommon to see lakhs 
and krors made use of in English official papers. a 

Of three questions asked by the reviewer, the above remarks 
give an answer Lo one ; as to the others I may say that a “seer ” 
is two pounds avoirdupois, and a ‘‘ maunt ” is forty seers. 

Eton College, July 4 . FREDER?c DREW 
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FUNERAL OF MR. SPOTTISWOODE 


THE funeral of the late President of the Royal Society 
on Thursday låst was impressive and solemn, and 
was a fitting end to the life that had passed away. 
We take from the Zzmes the following account of the 
general arrangements of the funeral :— 


A large number of those who were present assembled 
in the Jerusalem Chamber, which the Dean had kindly 
placed at the disposal of the family. Those who by 
courtesy were styled pall-bearers met here—Dr. Evans, 
Vice-President and Treasurer of the Royal Society, the 
Marquis of S@lisbury (Chancellor of the University of 
Oxford), Earl Granville (Chancellor of the University of 
London), Mr. Childers, Sir W. Siemens, the Duke of 
Northumberland, Sir Frederick Leighton, P.R.A., the 
Master of the Stationers’ Company, Lord Aberdare, Sir 
John Lubbock, Mr. E. J. Stone, Sir Bartle Frere, Prof. 
Flower, Sir W. Armstrong, and, representing depart- 
ments in the firms with which the name of Spottiswoode 
is connected, Mr. Shinn, Mr. Millwood, Mr. Carey, 
Mr. White, Mr. Howe, Mr. Wilson, Mr. Hamilton, 

aand Mr. Straker. Others, who went first to the 
Jerusalem Chamber, were the Archbishop of York, the 
*Bjshop of Lincoln, Mr. Mundella, M.P., Mr. Shaw- 
Lefevre, M.P., the Dean of Christ Church, the Master 
of Balliol (Prof. Jowett), the Archdeacon of Maidstone, 
Sir Frederick Bram®eli, Sir Richard Cross, M.P., Mr. 
Warren De La Rue, Sir Frederick Evans, Sir Joseph 
Fayrer, Sir James Caird, Lord Claud Hamilton, the 
Hon. George Brodrick (Warden of Merton), Mr. W. H. 
Smith, M.P., Mr. W. E. Forster, M.P., Sir Charles 
Dilke, General Sir H. Rawlinson, Sir James Paget, Mr. 
Irving, Prof. Huxley, Sir Toenn Hooker, Mr. Lecky, Sir 
Richard Temple, and Mr. J. Norman Lockyer. Some 
again, among whom were Lord O’Hagan, Sir Walter 
Stirling, Sir Henry Barkly, Sir James Cockle, the Dean 
of Wells, Mr. Philip Magnus, Director of the City and 
Guilds of London Institute, Mr..Trueman Wood, Secre- 
tary, and Mr. Wheatley, Assistant Secretary of the Society 
of Arts, Mr. Symons, F.R.S., of the® Meteorological 
Society, and Sir John Kennaway, M.P., at once took 
their places in the choir or south transept, the seats in 
the north transept being reserved for employés of Messrs. 
Eyre and Spottiswoode and Messrs. Spottiswoode and 
Co. 
‘ Besigles those who “have g@lready been named, the list 
of mourners invited to attend in the Jerusalem Chamber 
included the following gentlemen, of whom nearly all 
were present :— 


Mr. Andrew Cockerell (representing his Royal Highness the 
Prince of Wales), the Lord Mayor, Mr. Gladstone, the Ameri- 
can Minister, Count D’Aunay, Count Munster, the Lord Chan- 
cellor, the Earl of Northbrook, the Duke of Argyll, the Duke 
of Buccleuch, the Earl of Derby, the Karl of Ducie, the Earl of 
Dufferin, Earl Sydney, Sir Stafford Northcote, M.P., Lord 
Sherbrooke, Earl Spencer, Sir Frederick Abel, C.B., Capt. 
Abney, R.E., Prof. Acland, M.D., Prof. J. Adams, LL.D., 
Prof. W. Adams, M.A., Sir George Airy, K.C.B., Prof. All- 
man, M.D., Prof. C. Babington, M.A., Mr, John Ball, M.A., 
Mr. P. W. Barlow, F.G.S., the Earl of Rosse, Lord Chelms- 
ford, Lord Eustace Cecil, Lord Lawrence, Lord Reay, the 
Marquis of Hartington, M.P., Lord Rayleigh, Lord Colin 
Campbell, Lord Carlingford, the Earl of Kimberley, Earl Am- 
herst, Lord Houghton, the Bishop of London, the Dean of St. 
Paul’s, the Bishop of Truro, the Dean of Salisbury, Mr. W. J. 
Farrar, Mr. W. H. Barlow, Mr, J. F. Bateman, F.G.S., Prof. 
Beale, M.D., Mr. I. L. Bell, F.C.S., Sir J. R. Bennett, M.D., 
Mr. George Bentham, F.L.S., Mr. Beresford-Hope, M.P., 
Sir Henry Bessemer, Mr. H. W. Blake, M.A., General Boileau, 
F.R.A.S., the Rev. T. G. Bonney, M.A., Mr. W. Bowman, 
I.D., Mr. T. L. Brunton, M.D., Mr. G. B. Buckton, F.G.S., 
Sir C. J. Bunbury, Lord Cardwell, F.G.S., Dr. W. B. Carpenter, 
C.B., Mr. W. Carruthers, V.P. L.S., Prof. Cayley, V.P.R.A.S., 
Mr. Chamberlain, General Clark, R.A., Prof. R. B. Clifton, 
M.A., the Earl of Crawford and Balcarres, Prof. W. Crookes, 
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F.C.S., Mr. T. B. Curling, F.R.C.S., Prof. G. H? Darwin, 
M.A., Prof. W. B. Dawkins, M.A., Prof. H. Debas, Ph.D., 
Prof, J. Dewar, M.A., Prof. Duncan, M.B., Mr. Edwin Dukin, 
F.R.A.S., Mr. W. T. Dyer, M.A., Sir W. Elliott, K.C.S.I., 
Mr. A, J. Ellis, B.A., Mr. Arthur Farre, M.D., Mr. Fawcett, 
M.P., Mr. James Fergusson, D.C.L., Prof, G. C. Foster, B. A., 
Dr. M. Foster, Prof. E. Frankland, D.C.L., Capt. Douglas 
Galton, C.B., Mr. Francis Galten, M.A., Dr. J. H. Gladstone, 
Mr. J. Glaisher, F.R.A.S., Mr. R. Godwin Austen, F.G.S., 
the Right Hon. J. G. Go8chen, M.P., Lieut.-Col, J. Grant, 
C.B., the Right Hon. Sir W. H. Gregory, K.C.M.G., Sir W, 
Grove, Sir W. Gull, Mr. Albert Gunther, M.A., Prof. F. 
Guthrie, F.G.S., Mr. W. A. Guy, M.B., Sir W. V. Haecourt, 
M.P., Mr. A. G. Harcourt, V.P.C.S., Sir John Hawkshaw, 
Mr. Thomas Hawksley, M.1.C.E., Mr. R. B. Haywood, M.A., 
Mr. P. G. Hewett, F.R.C.S., Mr. James Heywood, F.G.S., 
Dr, T. A. Hirst, Prof. A. W. Hoffman, Ph.D., Mr. J. Hop- 
kinson, M.A., Dr. W. Huggins, Mr. J. W. Hulke, F.R.C.S., 
Prof. Humphrey, M.D., Dr. J. H. Jackson, Dr. J. G. Jeffreys, 
Sir W. Jenner, K.C.B; Dr. J. C. Joule, Sir’ John and Lady 
Kennaway, Admiral Sir Astley Cooper Key, K.C.B., Prof. Ray, 
Lankester; M.A., General Sir J. H. Lefroy, @.B., Aderefoseph 
Lister, F.R.C.S., Admiral Sir F. L. M’Clintock, Sir H. Sum- 
ner Maine, LL.D., Prof. Marshall, V.P.R.C.S., Prof. N. 
S. Maskelyne, M.A., Mr. C. W, Merrifield, Mr. Alfred 
Newton, M.A., Prof. Odling, Mr. Daniel Oliver, F.L.S., 
Prof. Owen, C.B., Dr. John Percy, Mr. W. H. Perkin, C.S., 
Major-Gen,. Pitt-Rivers, Sir Lyon Playfair, M.P., Dr. W. Pole, 
Mr. W. H. Preece, C.E., Prof. J. Prestwich, M.A., the Rev. 
Bartholomew Price, the Rev. Charles Pritchard, M.A., Dr. 
Quain, Sir A. C. Ramsay, LL.D., Prof. Osborne Reynolds, 
Admiral Sir G. H. Richards, C.B., Mr. G. J. Romanes, M.A., 
Prof. H. Roscoe, B.A., Mr. Osbert Saivin, M.A., Prof. Sander- 
sor, Mr. P. L. Sclater, M.A., Mr. R. H. Scott, M.A., Mr. John 
Simon, C.B., Mr. W. W. Smyth, M.A., General W. J. Smythe, 
Mr. H. C. Sorby, LL.D., Mr. 1. T. Stainton, F.L.S., Prof. 
Balfour Stewart, M.A., Prof. G.eG. Stokes, M.A., General R. 
Strachey, R.E., Prof. J. J. Sylvester, M.A%, Dr. Allen Thomson, 
Sir W. Thomson, LL.D., Mr. J. Podhunter, M.A., Prof. Tyn- 
dal, Dr. A. W. Williamson, Mr. W. H. Pollock, Mr. E. 
Bunbury, the Rev. B. Compton, Mr. Horace Davey, Q.C., 
M.P., the Head Master of Rugby, the Provost of Eton, the 
Head Master of Eton, the Hon. Ralph Dutton, the Hon. Robert 
Butler, Mr. Osborne Morgan, M.P., the Bishop of Exeter, Sir 
Louis Pelly, Sir Henry Thompson, Sir James Lacaita, Mr. J. 
Boehm, Mr. A. Milman, Mr. W. Hasseltine, Mr. F. Pollock, 
Mr. Pascoe Grenfell, Mr. T. Woolner, Mr. Lawrence T. Cave, 
Mr. T. H. Gordon, the Rev. W. H. Milman, Mr. T. Chenery, 
Mr, W, F. Burton, Mr. Douglas Freshfield, General Hutt, Dr. 
W. Grey, Dr. Priestly, Prof. Bryce, M.P., Mr. W. C. Cart- 
wright, Sir Julian Goldsmid, Sir Louis Malet, Sir Rutherford 
Alcock, Sir Arthur Hobhouse, Sir Charles Mills, M.P., General 
Sir M. M’ Murdo, General Sir Patrick Grant, Sir Charles Tre- 
velyan, Sir James Stephen, Sir Charles Bowen, Lord G. 
Hamilton, M.P., the Recorder of London, Alderman Sir S. H. 
Waterlow, M.P., the Wardens of the Stationers? Company, Col. 
Donnelly, Prof. Ruskin, Cardinal Manning, a deputation from 
the Chemical Society, Mr. J. G. Dodson, M.P., Dr. Cumber- 
batch, Dr. Gibbons, Mr. Robert Browning, Mr. E. Chinnery, 
Mr. J. A. Froude, Sir R, Lingen, Mr. Herbert Spencer, the Dean 
of Llandaff, Sir Harry Verney, M.P., Lord Wolseley, Mr. 
Cyril Graham, Mr. Charles Eastlake, Mr. George Frere, 
F.R.S., Mr. Talfourd Ely, Sir Thomas Pears, Prof. Leone 
Levi, Prof. Max Müller, Mr. Frederick Verney, Mr. H. C. 
Hughes, añd Major Gordon. ` 

The body was borne from the house in Grosvenor Place 
to the Abbey on an open funeral car drawn by four 
horses. In the carriages immediately following the funeral 
car were Mrs. Spottiswoode, Mr. Hugh Spottiswoode, 
Mr. G. A. Spottiswoode, Mr. Cyril Spottiswoode, Mr. 
Rate, Mrs. George Spottiswoode, Miss Spottiswoode, 
Miss Augusta Spottiswoode, Mr. Arthur Brandreth, Mrs. 
Brandreth (sister of Mr. Spottiswoode), Mr. and Mrs. G. 
Noble Taylor, Mr. T. P. Beckwith, Miss Ellen Arbuth- 
not, Miss Mabel Spottiswoode, Mr. Adrian Spottiswoode, 
Mr. Norton Longman, Miss Longman, Miss Elizabeth 
Spottiswoode, Mr. Eyre, Mr. and Mrs. R. M. Bray, Mr. 
Frederick Arbuthnot, Miss Margaret and Master John 


' Arbuthnot, Mrs. Beckwith, Mr. Sydne} Beckwith, Mrs. 
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Jervoise, and Mr. Rate, jun. The servawts came next in 
two carriages, and after the empty family carriage, the 
carriage of his Royal Highness the Prince of Wales, and 
then those of friends of the family. 

At the entrance to the cloisters a company of the 2nd 
London Rifle Volunteer Regiment, formed of employés of 
the Spottiswoode establishments, stood with arms re- 
versed as the procession passed through to the Abbey. 
At the West Cloister door,* Choristers, scholars, and 
clergy, the Rev. Floot Jones} precentor, the Rev. John 
Troutbeck, Minor Canon, Canon Rowsell, Canon Barry, 
Archdeacon Farrar, afd the Dean, met the body. Im- 
medeately behind the chief mourners, and in front of those 
from the Jerusalem Chamber came, by special invitation 
of the family, Earl Stanhope, the Earl of Dalhousie, Sir 
F. W. Pollock, and Mr. J. F. Moulton; then Mr. Andrew 
Cockerell, representing the Prince of Wales, and among 
those from the Jerusalem Chamber, Mr. George Busk, 
Vice-President of the Roy&l Institution. The coffin, still 
covered with its lovely floral tributes, was placed under 
the rn, while the goth Psalm was sung to Purcell’s 
Burial Chant, and the lesson yas read by Canon Duck- 
worth. As the notes of the anthem died away the 
body was borne to its last resting-place, near the 
grave of Archbishop Gpottiswood. So great was 
the congregation of mourners, that not half the 
number could find standing room in the narrow aisle 
in which the grave is made. The Dean said the “Com- 
mittal” and the prayers, and after the singing of Bishop 
Wordsworth’s well-known hymn, “ Hark, the sound of 
holy voices, chanting at the crystal sea,” the Dean pro- 
nounced the blessing, and the mourners, casting into the 
grave the wreaths and bunches of flowers which many of 
them had carried, slowly dispersed. Dr. Bridge played 
the “Dead March” in “Saul” at the conclusion of the 
funeral service. {he inscription on the plate of the 
coffin, which for sole d@coration bore a Latin cross of 
brass, was— 


WILLIAM SPOTTISWOODE, 
Born January 11, 1825, 
Died June 27, 1883. 
A sermon 7 memoriam was preached in the Abbey by 
the Dean on Sunday afternoon. 





THE ECLIPSE PARTY 


[ TTERS have been received from the English and 
American members of the above, giving some de- 

tails which we think may prove of interest to our readers. 
Leaving England on February 17 in the s.s. Medway 
the English observers made a calm passage to Colon. Here 
they met the American party, consisting of Prof. Holden, 
Dr. Hastings, Mr. Kockwell, Mr. Preston, Lieut Brown, and 
Mr. Upton, to which it will be remembered they were to 
be attached. The united party then proceeded to 
Panama, and took ship in the Boliva for Callao, where 
they arrived on March 20. Early the following morning 
the instruments and baggage were removed to the U.S.S. 
Hartford, in which the voyage from thence was to be 
made, and the party left Callao about five o’clock on the 
evening of March 22, sighting Caroline Island, the spot 
selected for the observations, on April 20. 
named Caroline Island it is not a single island, but a low- 
lying chain of coral islets which enclose a central lagoon. 
The ring of islets is about seven and a half miles in 
length, and one and a half in breadth. The island like most 
of its kind is of value on account of its stores of guano, 
and its cogoanut produce, being leased to Messrs. Houlder 
Brothers of 146, Leadenhall treet, whose agent at in- 
tervals visits this, and other Pacific coral islands leased 
to the frm. On the arrival of the Hartford a boat under 
the charge of Lieut. Qualtrough put off to make a tour of 
inspection, returning with the intelligence that there 
were two large empty frame houses, several smaller ones, 
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and seven inhabitants—four men, one woman, and two 
children—who had come thither from Tahiti two montbs 
previously. A site having been selected by Prof. Holden 
for the erection of the observatory, the work of disem- 
barkation commenced. This was a matter of great diffi- 
culty, the nature of the coast preventing even the small 
ship’s boats approaching within several hundred yards of 
the shore. The boats had first to run in through a narrow 
Opening in the reef, the boxes had then to be carried 
through fifty yards or so of water, varying in depth from 
two to three feet, next over about fifty yards of sharp 
irregular coral rock that cut the men’s shoes to pieces, 
and finally to be carried up a soft sandy beach for ypwards 
of a quarter of a mile. However, the landing was effected 
without accident, and the observers took possession of 
their various quarters. 

The English observers report that the house in which 
they were located was a very comfortable one, containing 
a kitchen, dining-room, bed-room, bath-room, and store- 
room, and a large laboratory. Mr. Rockwell, one, of the 
American observers, was fortunate enough to obtain the 
luxury of a bed. Mr. Upton, another of the party, had 
to be content with a table, whilst the rest swung ther 
hammocks and cots in the verandah, an arrangemen¢ 
which, while possessing perhaps advantages of its own 
when the weather was fine, was not altogether the be-t 
when the nights were wet. Still the observers were not 
uncomfortable ; and if they did not ‘‘fare sumptuously 
every day,” yet, with abundance f fish and cocoanuts, 
they did not live altogether badly. 

The weather, with the exception of one severe rain- 
storm, was pleasant during the sojourn of the observers» 
although nearly every day slight showers were brought to 
the island by flying clouds. eè 

On the evening of the 22nd, just as the Hartford Was 
casting off for Tahiti, L’E-c/azrenr came in with the French 
expedition, consisting of MM. Janssen, Trouvelot, Palisa, 
and Tacchini on board. 

The preparations for the eclipse proceeded briskly, and 
by April 28 the siderostat, equatorial, and photohelio- 
graph were erected and adjusted in position. The spec- 
troscopes were next taken in hand, and the rating of the 
clocks proceeded with. This took some time ; but mat 
ters had so far advanced by May 1 that from that date, 
with the exception of May 4, when the weather was wet, 
two rehearsals of the observations were made gaily, one 
at 7, the other at 11.30a.m. Mesers. Preston and Brown 
of the U.S. Coast and Geodatic Survey during thi period 
made pendulum observations. 

By the evening of May 3 the photographers were 
nearly ready to take trial plates, and these they hoped 
to obtain the following day. The hitherto fine weather, 
however changed, and before noon the next day five 
inches of rain had fallen, and the photographic dark 
room which had been erected was destroyed, all the dye 
being washed out of the ruby curtains and window. This 
damage being repaired, an attempt was made to obtain 
trial plates the next day, but the length of time occupied 
in rehearsing the observations, and the still unsettled 
state of the weather, prevented this being done. The 
early morning of the eclipse found the weather in the 
same unsettled state ; about nine o'clock, however, the 
clouds began to disperse themselves, and by ten o’clock 
the sky was moderately clear. After the first contact the 
lenses were dusted, the slits of the spectroscopes cleaned, 
and the adjustments finally inspected. 

With regard to the work of observation itself, thi. was 
done in accordance with the programme laid down before 
the observers left England, although the time-table of 
exposures was slightly departed from to meet the circum- 
stances of the case, as, for instance, a greater length of 
totality than was expected, the duration being fife 
minutes twenty-five seconds. During the eclipse the 
direction and velocity of the wind remained constant, 
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whilst the meteorological observations of Mr. Upton 
showed a slight rise in barometric pressure, a rise in 
humidity, and a fall of temperature, the latter reaching 
even the nightly valwes, whilst radiation thermometers 
ee that the heat received by the earth was almost 
nil. 

The observations with the photoheliographs which the 
English observers took out being taken in hand by Lieut. 
Qualtrough of the American navy. 

_ Perhaps some details as to the work itself may be of 
interest. 

First with regard to the work of Mr. Woods. A red- 
end collodion plate was washed and placed by him in 
one of the prismatic camera slides five minutes before 
totality. Four minutes later he started the clockwork of 
the integrating spectroscopic slide. Forty seconds before 
totality exposures were made in the Rowland grating 
cameras, and at totality the prismatic camera and slit 
spectroscope were each opened. 

In the spectroscopes which were under the care of Mr. 

Lawrence the exposures commenced ten minutes before 
totality, his work continuing until ten minutes after 
totality. 
*® The photoheliographs as we have said were looked 
after by Lieut. Qualtrough, the plates which he exposed 
in hese instruments being given to Mr. Woods after the 
eclipse. During*the intervals in the exposures of the 
plates the observers fqund time to note the corona. In 
its general character Meca to have much resembled 
that seen last year in Egypt, but its light was of a more 
natural tone, the landscape lacking the weird colouring 
eo marked a feature in the Egyptian eclipse 

Mr. Lawrence examining the corona with the finder 
waş able to detect muche delicate detail, especially in 
those.portions of it near the preceding limb of the moon. 
He also examined it with a small pocket spectroscope 
with lens. Taking out the prisms during mid totality he 
could see the green ring, and very faintly towards the end 
Cand D,. After totality he still saw the 1474 ring, as 
well as the red and yellow ones; these latter, however, 
being as before very faint. Replacing „the prisms he 
could see then only the 1474 line, that examined by Prof. 
Hastings. The F line, for which he had specially 
searched, was not seen by him at all. Mr. Lawrence 
agrees in thinking that the ceronal light was of a 
more natural tint than it was in the eclipse last year. 
Mr. Dixon of the American party made a careful sketch 
of the @orona, showing five well genpor streamers. Soon 
after totality the photoheliograph clock was stopped, and 
an endeavour made to obtain the run of the sun’s crescent 
on the two cameras for the purpose of orientation, but, 
owing to the prevalence of clouds, the attempt was only 
successful with one, the smaller instrument, with which 
two exposures were obtained on one plate. 

So much for the observations themselves. As to the 
results we learn that the photographs taken with the small 
photoheliograph are very good, that which had two minutes 
exposure showing as much as those which M. Janssen 
exposed during the whole of totality. The large photo- 
heliograph has not given such good results, all the plates 
taken showing signs of slight shifts. Still it is believed 
that, by combining the photographs on each of the 
nine plates, the whole structure of the corona from the 
limb to its outmost limits will be obtained. 

With the first order grating H and K were obtained as 
bright lines just before, and immediately after, totality, but 
with the second order grating no result seems to have 
been obtained ; at least the observers could see nothing 
when they examined the plate on the island. The photo- 
graphs taken with the dense prism spectroscope, like 
those obtained with the first order grating, show bright 
ites at the commencement and cni of totality, particu- 
larly at the end, the photograph taken then showing 
H, K,4, f, and F very distinctly. 


The integrating spectroscope also did usefuf work. Al- 
though no result was obtained during totality with this 
instrument, the flash of bright lines before.and again 
after totality were successfully photographed by it. 
The more prominent lines in these photographs are 
those which belong to hydrogen and the lines H, K, and 
1474. 

The slit spectroscope was algo successful, giving a good 
photograph from the ultra Violet to the green. This spec- 
trum, whilst being in the #fain a continuous one, is not 
the same on the two sides of the disk, nor are the lines 
so numerous as those obtained ldést year in Egypt. H 
and K are very strong in the present photograph, bat in 
this respect also the spectrum differs from that obtained 
in Egypt, these lines thgn extending across the interval, 
which is not so in the present photograph. The hydro- 
gen line near G, however, extends over nearly a solar 
diameter; and %, F, 1474, 4, and other lines have also 
been obtained. ° 

With regard to the gelatine red-end plates of the pris- 
matic camera, although they gave good phgtographs, yet 
the almost entire absencg of prominences will diminish 
their value. In the eclipse of last year, when many pro- 
minences were visible, these plates were used with good 
results. The Rowland grating, too, seems to have given 
no useful result, but this is probably due, like the small 
measure of success with the prismatic camera, to the 
comparative absence of prominences. 

In developing the red-end plate immediately after 
totality Mr. Woods was unfortunate enough, owing to his 
having to manipulate it almost entirely in the dark, to 
get it torn, and nothing now remains but the gelatine 
edging. i 

The work now being complete, the things began to be 
repacked for the homeward jg@tirney. The Hartford re- 
turned to Caroline on the 8th, the work of reembarkation 
commenced, and on the 9th the expedition left. 

The observers were almost sorry to leave the island, as 
their sojourn there had been a most pleasant one. Like 
most of its kind it is well wooded, the graceful outlines 
of the cocoanut palms being characteristic features in the 
pretty scenery which the island affords. 

By day the smaller hermit crab swarmed the sandy 
beach, feeding on what decayed animal matter it could 
find, whilst at night the large red hermit crabs covered 
the same beach in their hundreds, they preferring dead 
vegetable matter. The lagoon too, around which the little 
islets arrange themselves, was a never-failing source of 
interest and amusement, and in boating there, and in the 
deeper water off the reef, or in hunting the shore in search 
of the brilliant-coloured shells and coral with which the 
island abounds, the observers found much amusement. 

In deep water bivalve shells more than two feet 
across were observed, whilst the reefs at low water 
were covered with smailer representatives of the same 
or a similar species, which threw” jets of water into 
the air. Several octopi were caught by the various 
members of the expedition, and many beautiful sea- 
urchins picked up by them in their daily walks. Thus 
did they spend their spare hours, and it was therefore 
with some*regret that they saw the outlines of the island 
disappear on their horizon. The Hartford was bound for 
Honolulu in the Sandwich Islands. The voyage was 
however broken at Hilo, Hawaii, in order that the mem- 
bers of the expedition might visit the celebrated volcano 
of Kilauea. Honolulu was reached on May 30. Here 
Messrs. Preston and Brown, who were to continue their 
pendulum observations remained, the rest of the expedi- 
tion proceeding in the Zealandia for San Francisco. The 
English observers left at Honolulu copies of the photo- 
graphs they obtained, to be forwarded to England by the 
next mail. They left San Francisco on June 15, and may 
therefore be expected to arrive in England about the end 
of the present month. 
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THE ARCHEOLOGY OF SOUTHERN 
CALIFORNIA } 


A VALUABLE contribution to American anthropology 
has recently appeared, published under the auspices 
of the U.S. Government, forming the seventh volume of 
the ‘Reports of the U.S. Geographical Surveys West of 
the One Hundredth Meridian.” It deals mainly with the 
remains of the Indians of t Southern California, their 
implements, weapons, vessels,*and ornaments. 

The observers and collectors were those engaged upon 
the work of the survéy, some of them detailed for work 
of à different character, but fortunately able to render 
a ae assistance in explorations for archeological 
finds. e 

The letterpress embodies the work of F. W. Putnam, 
the distinguished curator of the Peabody Museum, whose 
editorial revision and direction has moulded the whole, 
that of A. A. Abbott, the®veteran explorer of the antiqui- 
ties of New Jersey, H. C. Yarrow, S. S. Haldeman, A. S. 
Gatealast, He W. Henshaw, and Lucien Carr, whose report 
upon the measurements of tke crania from California is 
most suggestive and important. Besides their own contribu- 
tions to the principal, subject, these gentlemen have freely 
used the short descriptiens of the personal visits of the 
officers of the army and others to the Pueblo villages of 
New Mexico and Arizona. 

The present inhabitants of Central and Southern Cali- 
fornia are regarded as a degenerate race deteriorated 
from an ancestral people of superior parts, and they afford 
to-day a marked contrast with the more advanced and 
intelligent races of Northern California. This inferiority 
has been recognised by all observers, and was compre- 
hended by the Jesuit missionaries, whose unfortunate 
system, however much dts zealous propagation recom- 
mended their vigbur and sincerity, only helped the natu- 
ral tendency and hast&ned the course of a degradation 
already under way. 

As early as 1534 the Spanish explorers invaded this 
region, and met in many instances a warlike and deter- 
mined resistance. The priest and missal followed the 
sword and helmet, and completed the destruction of the 
people by processes more insidious than those of the 
warrior, but scarcely less fatal. Missions were esta- 
blished, the natives proselytised, not always by moral 
suasion, and brought under the control of the missions; 
they existed in a state of appanage, and became listless 
and degraded. 

The natives of the immediate southern border of 
California show an improvement over those of Central 
California, approximating to the superior type in Northern 
California, a contrast which has so impressed the minds 
of students as to have started the assumption that the 
Central Californians belong to a different race, and are to 
be referred to Majay and Chinese origins. It is however 
with the description of the implements, utensils, orna- 
inents, &c., of the southern Indians as exhumed from 
burial mounds, and the story told by such mortuary relics 
of the habits of their ancestors, that this volume is filled. 

Attention had been directed by the Smithsonian Insti- 
tution to the area upon the coast of Califòrnia Opposite 
the group of Santa Barbara Islands, and to these islangls 
themselves, as a promising field for archzeological search. 
The indications followed rewarded the Survey with many 
important objects, enough to permit a conception of the 
life of their makers. 

These latter were in the stone age depending upon 
stone and bone implements as tools of war, chase, and 
industry. They seem to have been almost entirely with- 
out a knowledge of pottery, but this need may have been 
scarcely felt from their skill in the manufacture of stone 





* “ Report upon the U.S. Geographical Surveys West of the One Hun- 
dredth Meridian in charge of First Lieutenant Geo. M. Wheeler.” Vol. 
Vil. PGS ey (Washington, 1879.) 
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vessels formed from steatite masses, and of all sizes, and 
adapted to the commonest domestic uses. 

This series of objects affords a striking example of 
their patience and ingenuity. Thty are described under 
the designation of “Cooking pots and food vessels.’' 
They are in the main oblate spheroidal vessels of soap- 
stone thickened over the base and sides exposed to the 
heat, and thinning towards the rim of the circular opening 
upon the top. The smaller specimens are frequently 
much finished in their smoothness, and vary enough 
in size and shape to suggest that they were the pro- 
perty of individuals, and prepared and kept for the 
personal use of their owners. Thege smalé vessel. 
often show mending where fractured, a row of holes 
being perforated upon the two opposite sides of a crack, 
and the edges drawn together by sinews which are sunk 
in grooves, over which has been plastered asphaltum. 
Asphaltum figures in various ways, and was constantly 
resorted to as a convenient cement; it was employed to 
fasten their stone-bol.s and arrow-heads to their Shaft-, 
to attach mouth-pieces to their pipes, the line to they 
fish-hooks, &c., it formed a surface over their object. 
upon which ornaments could be imbedded in rude deco- 
ration, and figures on their shell beads in spiral lines ®f 
black. > 

Besides the o//as, various dish-like utensils are figere.| 
with one or more holes for suspensich after use, or for 
removal from the fire, being prgbably used as bakin: 
pans. Stone mortars of basalt and sandstone, sma!! 
colour mixers, dishes of shell (Haliotis), and cups forme. 
of fish vertebrae complete the list of serviceable vessefs. 

The smoking-pipes, which are carefully studied ard 
described by Dr. Abbott, are long, straight, conical, and 
sub-cylindrical tubes of steatite, displaying no grea! 
variety of form and but inconspicuous attempts at orna- 
mentation. The straight tube corresponding to the bow! 
of the common pipe is in line with the opening at tke 
insertion of the mouthpiece, and it would seem that 
tubes of bone or reed inserted for stems must have been 
curved to permit of their use in any normal position. 

The chipped flints are of striking beauty, and will be 
recognised by all who have examined specimens of orna- 
mental spears and daggers from this region. They are 
shown of natural size upon two plates of considerable 
beauty, and vary frm 4 inches to 8 or 10 inches .n 
length, lenticular in section, and present rippfe-like and 
corrugated surfaces of very @elicate sculpture. The 
chapters upon perfrated®stones, miscellaneous objec's 
made of stone, and textile fabrics are especially intei- 
esting. 

The claim of any great age for these relics seems pre- 
cluded by their association with glass beads, bronze cups 
and platters, iron swords, nails, knives, and pistol 
barrels, all pointing unmistakably to contact with the 
Spaniards. Yet there can be but little doubt that they 
perfectly represent the arts of life prevailing among the 
ancestors of their owners and makers for ages before the 
appearance of the white man, and that many are then- 
selves heirlooms descended from a great antiquity. 

The concluding chapter of Part I. is a suggestive sum 
mary of the results of cranial measurements, and the 
writer, Lucien Carr, indicates the past presence of two 
races whose intermingling remains are now found upon 
the Santa Barbara Islands, one—the dolichocephals or 
long heads—presenting a picture of subjugation and de- 
cadence; the other—the brachycephals or short heads - 
spread over the mainland, occupying the northern isiands, 
and pressing upon the precarious remnant of their prede- 
cessors on the southern islands. 

Part II. is a diversified compilation of a number of 
personal narratives of visits to the Pueblo villages, gonie 
chapters upon the implements and pottery of ther 
occupants, which seem of a degraded type compared with 
the productions of their probable ancestors, and a sho.t 
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review of cranial measurements. The material seems 
insufficient and fragmentary, and affords imperfect means 
for judging in a satisfactory way of the exact status and 
organisation of these péople. A final contribution to the 
linguistics of the subject, by A. S. Gatschet, closes the 
volume, with a compendious statement of the relations of 
the tribes of the western coast with a list of forty vocabu- 
laries of western Janguages. 

Finally, this handsome volume, in typography, paper, 
and illustrations, is of irreproachable beauty, and it treats 
of a field in archzeological study of deep interest and wide 
import. L, P. GRATACAP 
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THE SIZE OF ATOMS 
II. 


J5 making brass, if we mix zinc and copper together we 

find no very manifest signs of chemical affinity at all ; 
there is’ not a great deal of heat developed : the mixture 
does not become warm, ¿Z does not explode. Hence we 
can infer certainly that contact-electricity action ceases, 
or does not go on increasing according to the same 
la®, when the metals are subdivided to something like 
1/400,000,000 of a centimetre. Now this is an exceed- 
ingly important argument. I have more decided data as 
to the actual magnitude of atoms or molecules to bring 
before you presently, bug I have nothing more decided in 
giving for certain a limit to supposable smatiness. We 
Cannot reduce zinc and copper beyond a certain thickness 
withdut putting them into a condition in which they lose 
their properties as wholes, and in which, if put together, 
we should zof find the same attraction as we should 
calculate upon from the thicker plates. I think it is im- 
possible. consistently with the knowledge we have of 
chemical affinities and of the effect of melting zinc and 
copper together, to admit that a piece of capper or zinc 
could be divided to a thinness of much less, if at all less, 
than 1/100,000,000 of a centimetre without separating the 
atoms or dividing the molecules, or doing away with the 
composition which constitutes as a whole the solid metal. 
In short, the structure as it were of bricks, or molecules, 
or atoms, of which copper and zinc are built up; cannot be 
much, if at all, less than 1/100,000,000 of a centimetre in 
diameter, and may be considerably Sreater. 

I will noẸ read you a statement from an article which 
was published thirteen y@ars ago in NATURE.? 

“ Now fet a second plate of @nc be drought by a similar 
“ process to the other side of the plate of copper ; a second 
“ plate of copper to the remote side of this second plate of 
“zinc, and so on till a pile is formed consisting of 50,001 
‘plates of zinc and 50,000 plates of copper, separated by 
“ 100,000 spaces, each plate and each space 1/100,000 of 
“a centimetre thick. The whole work done by electric 
“ attraction in the formation of this pile is two centimetre- 
“ grammes. 

“í The whole mass of metal is eight grammes. Hence 
“the amount of work is a quarter of a centimetre-gramme 
“ per gramme of metal. Now 4030 centimetre-grammes of 
“work, according to Joule’s dynamical equivalent of heat, 
“is the amount required to warm a gramme of zinc or 
“ copper by one degree Centigrade. Hence the work done 
“by the electric attraction could warm the substance by 
“ only 1/16,120 of a degree. But now let the thickness of 
“each piece of metal and of each intervening space be 
“1/100,000,000 of a centimetre instead of 1/100,000. 
“The work would be increased a millionfold unless 
‘1/100,000,000 of a centimetre approaches the small- 
“ness of a molecule. The heat equivalent would therefore 
“be enough to raise the temperature of the material by 


1 Adecture delivered by Sir William Thomson at the Royal Institution, 
on Friday, February 2. Revised by the Author. Continued from p. 205. 

2 See article © On the Size of Atoms,” published in NATURE, vol. i. p. 551; 
printed in Thomson and Tait’s ‘‘ Natural Philosophy,” second edition, 
1883, vol. i. part 2, Appendix @. 


“62°, This is barèly, if at all, inadmissible, according to 
“our present knowledge, or, rather, want of knowledge, 
“regarding the heat of combination of zinc and copper. 
“ But suppose the metal plates and intervening spaces to 
“be made yet four times thinner, that is to say, the thick- 
ness of each to be 1/400,000,000 of a centimetre. The 
“work and its heat equivalent will be increased sixteen- 
“fold. It would therefore be 990 times as much as that 
“ required to warm the masgby 1° C., which is very much 
“ more than can possibly be&produced by zinc and copper 
“in entering into molecular combination. Were there in 
“ reality anything like so much heat of combination as this, 
“a mixture of zinc and copper powders would, if melted in 
“any one spot, run together, generating more than heat 
‘ enough to melt each thraughout ; just as a large quantity 
“ of gunpowder if ignited in any one spot burns throughout 
“ without fresh application of heat. Hence plates of Zinc 
“and copper of 1/300,000,000, of a centimetre thick, 
“ placed close together alternately, form a near approxima- 
“tion to a chemical combination, if indeed such thin plates 
“ could be made without splitting atoms.” © «=» 
Similar conclusions result from that curious and most 
interesting phenomenon, the soap-bubble. Philosophers 
old and young who occupy themselves with soap-bubbles, 
have one of the most interestiwg subjects of physical 
science to admire. Blow a soap-bubble and look at it, 
—you may study all your life perhaps and still learn 
lessons in physical science from it. You will now see on 
the screen the image of a soap-film in a ring of metal. 
The light is reflected from the film filling that ring, and 
focused on the screen. It will show, as you see, colours 
analogous to those of Newton’s rings. As you see the 
image it is upside down. The liquid streams down (up 
in the image) and thins away frpm the highest point of 
the film. First we see that brilliant green colour. It 
will become thinner and thinner there, and will pass 
through beautiful gradations of colour till you see, as 
now, a deep red, then much lighter, till it becomes a 
dusky, yellowish white, then green, and blue, and deep 
violet, and lastly black, but after you see the black spot 
it very soon bursts. The film itself seems to begin to 
lose its tension, when it gets considerably less than a 
quarter of the wave-length of yellow light, which is 
the thickness for the dusky white, preceding the final 
black. When you are washing your hands, you may 
make and deliberately observe a film like this, in a ring 
formed by the forefingers and thumbs of two hands, and 
watch the colours. Whenever you begin to see a black 
spot or several black spots, the film soon after breaks. 
The film retains its strength until we come to the black 
spot, where the thickness is clearly much less than I /60,000 
of a centimetre, which is the thickness of the dusky white. 
Newton, in the following passage in his “ Optics” (pp. 
187 and 191 of edition 1721, Second Book, Part I.), tells 
more of this important phenomenon af the black spot, 
than is known to many of the best of modern observers. 
‘Obs. 17.—If a bubble be blown with water, first made 
“ tenacious by dissolving a little soap in it, it is a common 
‘ observation that after a while it willappear tinged with a 
“ variety of golours. To defend these bubbles from being 
“agitated by the external air (whereby their colours are 
“ ¢rregularly moved one among another so that no accurate 
“ observation can be made of them), as soon as I had 
“ blown any of them I covered it with a clear glass, and by 
“ that means its colours emerged in a very regular order, 
“like so many concentric rings encompassing the top of 
“the bubble. And as the bubble grew thinner by the con- 
“ tinual subsiding of the water, these rings dilated slowly 
“ and overspread the whole bubble, descending in order to 
“the bottom of it, where they vanished successively. In 
“ the meanwhile, after all the colours were emerged at the 
“top, there grew in the centre of the ringsa small round 
“ black spot like that in the first observation, which con- 
“ tinually dilated itself, till it became sometimes more than 
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“ one-half or three-quarters of an inch in breadth before the 
“bubble broke. At first I thought there had been no light 
“reflected from the water in that place, but observing it 
“more curiously I saw within it several smaller round 
* spots, which appeared much blacker and darker than the 
“rest, whereby I knew that there was some reflection at the 
“ other places which werg not so dark as those spots. And 
“ by farther trial I found that I could see the images of 
“ some things (as of a candle or the sun) very faintly re- 
“ flected, not only from the great black spot, but also from 
“the little darker spots which were within it. 

*““Obs. 18.—If the water was not very tenacious, the 
“black spots would break forth in the white without any 
“sensible intervention of the Blue. And sometimes they 
“ would break forth within the precedent yellow, or red, 
“or perhaps within the blue of the second order, before 
“ the intermediate colours had time to display themselves.” 

Now I have a reason,*an irrefragable reason, for saying 
that the film cannot keep up its tensile strength to 
1 /dtpgOO,@00 of a centimetre, and that is, that the work 
which would be required to gretch the film a little more 
than that, would be enough to drive it into vapour. 

The theory of capillary attraction shows, that when a 
bubble—a soap-bubble,or instance—is blown larger and 
larger, work is done by the stretching of a film which 
resists extension, as ifit were an elastic membrane with a 
constant contractile force. This contractile force is to be 
reckoned as a certain number of units of force per unit 
of breadth. Observation of the ascent of water in capil- 
lary tubes, shows that the contractile force of a thin film 
of water, is about sixteen milligrammes weight per milli- 
metre of breadth. Hence the work done in stretching a 
water film to any degree of thinness, reckoned in milli- 
metre-milligrammes, is equal to sixteen times the number 
of square millinfetres by which the area is augmented, 
provided the film is n8t made so thin that there is any 
sensible diminution of its contractile force. In an article 
“On the Thermal Effect of Drawing out a Film of 
Liquid,” published in the Proceedings of the Royal 
Society for April, 1858, I have proved from the second 
law of thermodynamics that about half as much more 
energy, in the shape of heat, must be given to the film, to 
prevent it from sinking in temperature while it is being 
drawn out. Hence the intrinsic energy of a mass of 
water in the shape of a film kept at constant temperature, 
increases by twenty-four milligramme-millimetres for 
every square millimetre added to its area. 

Suppose then a film to be given with a thickness of a 
millimetre, and suppose its area to be augmented ten 
thousand and one fold: the work done per square milli- 
metre of the original film, that is to say, per milligramme 
of the mass, would be 240,000 millimetre-milligrammes. 
The heat equivalent of this is more than half a degree 
Centigrade (057°) of elevation of temperature of the sub- 
stance. The thickness to which the film is reduced on 
this supposition, is very approximately 1/10,000 of a milli- 
metre. The commonest observation on the soap-bubble, 
shows that there is no sensible diminution of contractile 
force, by reduction of the thickness to 1/ 10,900 of a milli- 
metre; inasmuch as the thickness which gives the first 
maximum brightness, round the black spot seen where 
the bubble is thinnest, is only about 1/8,000 of a millimetre. 

The very moderate amount of work shown in the pre- 
ceding estimates, is quite consistent with this deduction. 
But suppose now the film to be farther stretched, until its 
thickness is reduced to 1/10,000,000 of a millimetre 
(1/100,000,000 of a centimetre). The work spent in doing 
this is two thousand times more than that which we have 
just calculated. The heat equivalent is 280 times the 
quantity required to raise the temperature of the liquid 
by one degree Centigrade. This is far more than we can 
admit as a possible amount of work done in the extension 
of a liquid film. It is more than half the amount of work, 
which if spent on the liquids would convert it into vapour 


at ordinary atmospheric pressure. The conclusion is 
unavoidable, that a water-film falls off greatly in its con- 
tractile force, before it is reduced to a thickness of 
1/10,000,000 of a millimetre. It is scarcely possible, 
upon any conceivable molecular theory, that there can be 
any considerable falling off in the contractile force, as 
long as there are several molecules in the thickness. It 
is therefore probable that there are not several molecules 
in a thickness of 1/10,000,000 of a millimetre of water. 

Now when we are considering the subdivision of 
matter, look at those beautiful colours which you see in 
this little casket, left, I believe, by Prof. Brand to the 
Royal Institution. It contains pofished stecl bars, 
coloured by having been raised to different degrees of 
heat, as in the process of annealing hard-tempered steel. 
These colours, produced by heat on other polished metals 
besides steel, are due to thin films of transparent oxide, 
and their tints, as those of the soap-bubble and of the 
thin space of air in “ Newton’s rings,” depend+on the 
thickness of the film, which, in the case of oxidisable 
metals, forms by combination with the oxygen of the air, 
under the influence of heat—a true surface-burning. 

You are all familiar with the brilliant and beautifelly 
distributed fringes of heat-colours on polished steel grates 
and fire-irons, escaping that unhappy rule of domestic 
gesthetics, which too often keeps those articles glittering 
and cold and useless, instead of letting them show the ex- 
quisite play of warm colouring naturally and inevitably 
brought out, when they are used in the work which is 
their reason for existence. The thickness of the fibin of 
oxide which gives the first perceptible colour, a very pale 
orange or buff tint, due to the enfeeblement or extinction 
of violet light and enfeeblgment of blue, and les» en- 
feeblement of the other colours in order, by interferetice of 
the reflections from the two surfaces of the film, is about 
I/100,000 of a centimetre, being something less than a 
quarter wave-length of violet light in the oxide. 

The exceedingly searching and detective efficacy of 
electricity comes to our aid here, and by the force as it 
were spread through such a film, proves to us the exist- 
ence of the film when it is considerably thinner than that 
1/100,000 of a centimetre, when in fact it is so very thin 
as to produce absolutely no perceptible effect on the re- 
flected light, that iseto say, so thin as to be absolutely 
invisible. If in the apparatus for measureng contact 
electricity, of which the drawing is before you (NATURE, 
vol. xxiii. p. 567), tyo plas of freshly polishedecopper be 
placed in the Volta condenser, a very perfect zero of 
effect is obtained. If, then, one of the plates be taken 
out, heated slightly by laying it on a piece of hot iron, 
and then allowed to cool again and replaced in the Volta 
condenser, it is found that negative electricity becomes 
condensed on the surface thus treated, and positive 
electricity on the bright copper surface facing it, when 
the two are in metallic connection. If the same process 
be repeated with somewhat higher temperatures, or some- 
what longer times of exposure to it, the electrical difference 
is augmented. These effects are very sensible before 
any perceptible tint appears on the copper surface as 
modified by heat. The effect goes on increasing with 
higher and higher temperatures of the heating influence, 
until oxide-tints begin to appear, commencing with buff, 
and going on through a ruddier colour to a dark-blue 
slate colour, when no farther heating seems to augment 
the effect. The greatest contact-electricity effect which I 
thus obtained between a bright freshly polished copper 
surface and an opposing face of copper, rendered almost 
black by oxidation, was such as to require for the neutra- 
lising potential in my mode of experimenting! about one- 
half of the potential of a Daniell’s cell. 

I First described in a letter to Joule, published in the TER, the 
Literary and Philosophical Society of Manchester of Jan. 21r, 1862, where 
also I first pointed out the demonstration of a limit to the size of molecules 


from measurements of contact electricity. The mode of measurement is 1 ore 
fully described in*the article of NATU@E (vol. xxiii. p. 567), geferred to alve. 


' Some not hitherto published experiments with polished 
-silver plates, which I made fifteen years ago, showed me 
-very startlingly, an electric influence from a quite infini- 
-tesimal whiff of iodine vapour. The effect on the con- 
tact-electricity quality of the surface, seems to go on 
continuously from the first lodgment, to all other tests quite 
imperceptible, of a few atoms or molecules of the attack- 
ing substance (oxygen, or iodine, or sulphur, or chlorine, 
for example), and to go on increasing until some such 
thickness as 1/30,000 or 1/40,000 of a centimetre is 
reached by the film of oxide or iodide, or whatever it 
-may be that is formed. 

The subject is ne that deserves much more of careful 
experimental work and measurement than has hitherto 
been devoted to it. I allude to it at present to point out 
to you how it isthat by this electric action, we are enabled 

‘as it were to sound the depth, of the ocean of molecules 
attracted to the metallic surface, by the vapour or gas 
entering jnto combination with it. : 

When we come to thicknesses of considerably less than 
a wave-length, we find solid metals becoming transparent. 
Through the kindness of Prof. Dewar, I am able to show 
yd some exceedingly thin films, of measured thicknesses of 
platinum, gold, and silver, placed on glass plates. The 
platinum is of 1'9 X 10 thickness, and is quite opaque ; 
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but here is a gold film of about the same thickness, which 
is transparent to the electric light, as you see, and trans- 
mits the beautiful green colour, which you see on the screen. 
The thickness of this gold (1°9, or nearly 2) is just half the 
wave-length of violet light in air. This transparent gold, 
transmitting green light to the screen as you see, at the 
same time reflects yellow light to the ceiling. Now I 
will show you the silver. It is thinner, being only 
1'5 X 10° of a centimetre thick, or 3/8 of the air-wave- 
length of violet light. It is quite opaque to the electric 
light, so far as our eyes allow its to judge, and reflects all 
the light up to the ceiling, It is not wonderful that it 
should be opaque; we might’ wonder if it were other- 
wise; but there is an invisible ultra-violet light of a small 
range of wave-iengths, including a zinc-line of air wave- 
length 3°4 X 10, which this silver film transmits. For 
that particular light the silver film of 1°§ X 10> thickness 
is transparent. The image which you now see on the 
screen, is a magic lantern representation of the self- 
ph&tographed spectrum, of light that actually came 
through that silver. You see the zinc-line very. clear 
across it near its middle. Here then we have gold and 
silver transparent. The silver is opaque,for all except 
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that very definite light of wave-lengths from about 3°07 
to 3°32. : 

The different refrangibility of different colours, is a 
result of observation, of vital importance in the question 
of the size of atoms. You now see on the screen before 
you a prismatic spectrum; a well-known phenomenon 
produced by the differences of the refractions of the dif- 
ferent colours, in traversing fhe prism. The explanation 
of it in the undulatory thedry of light, has taxed the 
powers of mathematicians to the utmost. Look first, 
however, to what is easy, and made €lear by that diagram 
(Fig. 3) before you; and you will easily understand that 
refraction depends on difference of velocity of propagation 
of light, in the two transparent mediums concerned: The 
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® Twelve particles in Wave-Length. 


angles in the diagram are approximately correct, for refrac- 
tion at an interface between air or vacuum and flint glass ; 
and you see that in this case, the velocity of propagation 
is less in the denser medium. The more refractive 
medium (not always the denser) of the two, has the less 
velocity for light transmitted through it. The “‘ refractive 
index” of any transparent emedium, is the ratto of the 
velocity of propagation in the ether, to the velocity of 
propagation in the transparent substance. 

Now, that the velocity of the propagation of: light 
should be different in different mediums, and should in 
most cases be smaller in the denser than in the less dense 
medium, is quite what we should, accordigg to dynamical 
principles, expect from any conceivable constitution of the 
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luminiferous ether and of palpable transparent substance. 
But that the velocity of propagation in any one trans- 
parent substance, should be different for light of different 
‘colours, that is to say, of different periods of vibration, 
is not what we should expect; and could not possibly be 
the fact if the medium is homogeneous, without any limit 
as to the smallness of the parts of which the qualities 
are compared. The fact that the velocity of propagation 
does depend on the period, gives what I believe to be 
irrefragable proof, that the substance of palpable trans- 
parent matter, such as water, or glass, or the bisu!phuret 
of’ carbon of this prism whose spectrum is before you, 15 
not infinitely homogeneous; but that on the contrary, if 
contiguous portions of any swch medium, any medium 
in fact which can give the prismatic colours, be examined 
at intervals not incomparably small in comparison with 
the wave-lengths, utterly heterogeneous quality will be 
discovered; such heterogeneousness as’ that which we 
understand in palpable matter, as the difference between 
sOtbannd Guid; or between substances differing enor- 
mously in density; or such fieterogeneousness as differ- 
ences of velocity and direction of motion, in different 
positions of a vortex ring in an homogeneous liquid; or 
such differences of maaterial occupying the space ex- 
amined, as we find in a great mass of brick building when 
we pass from brick to brick through mortar (or through 
void, as we too often find in Scotch-built domestic brick 
_ chimneys). 

Cauchy was I believe the first of mathematicians or 
naturalists, to allow himself to be driven to the conclusion, 
that the refractive dispersion .of light can only be 
accounted for, by a finite degree of molecular coarse- 
grainedness, in the strugture of the transparent refracting 
matter; and as, however we view the question, and how- 
ever much we ‘may feel compelled to differ, from the 
details of molecular structure and molecular inter-action 
assumed by Cauchy, we remain more and more surely 
fortified in his conclusion, that finite grainedness of 
transparent.palpable matter, is the cause of the difference 
of the velocity of different colours of light propagated 
through it, we must regard Cauchy as the discoverer of 
the dynamical theory of the prismatic colours. 

But now we come to the grand difficulty of Cauchy’s 
theory ;* lookat this little table (Table II.), and you will see 


TABLE II,— Velocity (V) according to Number (N) of Particles 
in Wave Length 





Vv (= 100 tn C/N) | 


N 
i 
2 63°64 
4 90°03 
3 97°45 
12 98 ‘86 
16 99°36 
| 20 99°59 
co I100'00 


| i 
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in the heading, tbe formula which gives the velocity, in 
terms of the number of particles to the wave-length, sůp- 
posing the medium to consist of equal particles arranged 
in cubic order, and each particle to attract its six nearest 
neighbours, with a force varying directly as the excess of 
the distance between them, above a certain constant line 
(the length of which is to be chosen, according to the 
degree of compressibility possessed by the elastic solid, 
which we desire to represent by a crowd of mutually 
interacting molecules). If you suppose particles of real 
matter arranged in the cubic order, and six steel 
wire spiral springs or elastic indiarubber bands, to 
* For an account of the dynamical theory of the “ Dispersion of Light,” 


see ‘View of the Undulatory Theory as Applied to the Dispersion of Light,” 
by the Rey, Baden Powell, M. A., &c. (cade: 1841 ) j oe 
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be hooked on to each particle and stretched between 
it and its six nearest neighbours, the postulated force may 
be produced in a model with all meedful accuracy ; and if 
we could but successfully wish the theatre of the Royal 
Institution, conveyed to the centre of the earth, and kept 
there for five minutes, I should have great pleasure in 
showing you a model of an elastic solid thus constituted, 
and showing you waves propagated through it, as are 
waves of light in the luminiferous ether. Gravity is the 
inconvenient accident of our actual position, which pre- 
vents my showing it to you here just now. But instead, 
you have these two wave-models (see Fig. 2 above), each 
of which shows you the displacements*and motions of a 
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Figc. 6. FIG. 7. 
Four particles in Wave-Length. 


line of particles, in the propagation of a wave through our 
imaginary three-dimensional solid ; the line of molecules 
chosen being those which, in equilibrium, are in one direct 
straight line of the cubic arrangement, and the supposed 
wave having its wave front perpendicular to this line, and 
the direction of its vibration, the direction of one of the 
other two direct lines of the cubic arrangement. 

You have also before you this series of diagrams 
(Figs. 4 to 9) of waves in a molecularly-constituted elastic 
solid. These two diagrams (Figs. 4 and 5) illustrate a 
wave in which there are twelve molecules in the wave- 
length; this one (Fig. 4) showing (by thé length and 
position of ‘the arrows) the magnitude and direction of 
velocity of each molecule, atthe instant when one of the 
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molecules is on the crest of the wave, or has reached its 
maximum displacement; that one (Fig. 5) showing the mag- 
nitude and direction of ¢*the velocities, after the wave has 
advanced such a distance, as (in this case equal to one- 
twenty-fourth of the wave-length) to bring the crest of the 
wave to midway between two molecules. 
diagrams (Figs. 6 and 7) shows the same for waves having 
four molecules in the wave-length, and this pair (Figs. 8 
and 9) for a wave having two molecules in the wave- 
length. 

The more nearly this critical case is approached, that 
is to say he shorter the wave-length, down to the limit 
of twice the distance from molecule to molecule, the less 
becomes the difference between the two configurations of 
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Two particles in Wave-Length. 


motion, constituted by waves travelling in opposite 
directions. In the extreme or critical case, the difference 
is annulled, and the motion Is not a wave-motion, but a 
case of what is often called “‘ standing vibration.” Before 
I conclude this evening, I hope to explain in detail the 
kind of motion which we find instead of wave-motion 
(become mathematically imaginary), when the vibrational 
period of the exciter is anything less than the critical 
value ; because this case is of extreme importance and 
integest in physical optics, according to Stokes’ hitherto 
unpublished explanation of phosphorescence. 

This supposition of each molecule acting with direct force 
only on its nearest neighbour, is not exactly the postulate 
on which Cauchy works. He supposes each molecule to 
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act on all around it, according to some law of rapid 
decrease as the distance increases; but this must make: 
the influence of coarse-grainedness on the velocity of 
propagation smaller than it is on the simple assumption, 
realised in the models and diagrams before you, which 
therefore represents the extreme limit of the efficacy of 
Cauchy’s unmodified theory tp explain dispersion. 

Now, by looking at the little table (Table II.) of calcu- 
lated results, you will see that*with as few as 20 molecules in 
the wave-length, the velocity of propagation is 994 per cent.. 
of what it would be with an infinite number of molecules ; 
hence the extreme difference of propagational velocity, 
accountable for by Cauchy’s unmodified theory in its 
idealised extreme of muéual action limited to nearest 
neighbours, amounts to 1/200. Now look at this table 
(Table III.) of refractive indices, and you see that the 
difference of velocity of red light (A), and of violet light 
(H), amounts in carbon disulphide to 1/17 ; in dense flint 
glass to nearly 1/30 ; in hard crown glass to 1/73; and in 
water and alcohol to rather more than 1/10. «iemec,. 
none of these substances can have so many as 20 mole- 
cules in the wave-length, if dispersion is to be accounted 
for by Cauchy’s unmodified theory, and by looking back 
to the little table of calculated resalts (Table II.), you will 


TABLE III.—7Zadle of Refractive Indices. 











Material. 
Line of Carb 
‘ar on 

Spectrum Jard Crown | Batra dense) Wasenat | Disulghide | ist. 
A 15118 1°6391 1'8284 1:6142 | 1°3600 
B 1°5136 16429 1%300 1'°6207 | 1°3612 
C 15146 1'6449 1°3307 1°6240 | 1°3621 
D I'S171 1°6504. 1°3324 1°6333 | 1°3638 
E 1°5203 1°6576 1°3347 1°6465 | 1°3661 
b 1'52I0 1°6591 — — — 
F 15231 1°6442 1°3366 1°6584 | 1°3683 
G 1°5283 1°6770 1°3402 1°6836 | 1°3720 
h 1°5310 1°6836 — — — 
H 1°5328 1°6886 1°3431 1'7090 | 1°3751 





The numbers in the first two columns were determined by Dr. Hopkinson, 
those in the last three by Messrs. Gladstone and Dale. ‘The index of 
refraction of air for light near the line E is 1’000294. 
see that there could not be more than twelve molecules in 
the wave-length of violet light in water or alcohol; sy ten 
in hard crown glass; eight-in flint glass ; and in carbon 
disulphide actually not more than four molecules in the 
wave-length, if we are to depend upon Cauchy’s unmodi- 
fied theory for the explanation of dispersion. So large 
coarse-grainedness of ordinary transparent bodies, solid 
or fluid, is quite untenable. Before I conclude | intend 
to show you, from the kinetic theory of gases, a superior 
¿imit to the size of molecules, according to which, in 
glass or in water, there is probably something like 600 
molecules to the wave-length ; and almost certainly 70¢ 

fewer than two, or three, or four hundred. But even 
without any “such definite estimate of a superior limit 
to the size of molecules, there are many reasons against 
thè admission that it is probable or possible, there 
can be only four, or five, or six to the wave-length. 
The very drawing by Nobert of 4,000 lines on a breadth 
of a millimetre, or at the rate of 40,000 to the centimetre, 
or about two to the ether wave-length of blue (F).light,* 
seems quite to negative the idea of any such pogsibility, 
of only five or six molecules’ to the wave-length, even if 
we were not to declare against it from theory and ob- 
servation of the reflection of light from polished surfaces. 


(To be continued.) 


I Loschmidt, “quoting from the Zollvereins department of the London 
International Exhibition of 1862, page 83. and from Harting ‘On the 
Microscope,’ page 881,” Silzungsbemichte der Wiene Akademie Math. 
Phys. 1865. vol. lii. 
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° the plate is exposed. If the plate be exposed during ten 
STELLAR PHOTOGRAPHY AT HARVARD aad: a dunci dot is ened whilst an exposure of 
At the meeting of the Astronomical Society which was | thirty seconds causes a short line to be formed. The 
held on June 8 last, Prof. Pickering of Harvard | plates used at Harvard Observatory are six by eight 
College Observatory, so well known for his stellar obser- | inches. They are divided into six equal parts, each part 
vations, and who is a Foreign Associate of the Society, | being in turn exposed. By this means six regions of the 
attended and gave an interesting account of the work | heavens, each about 15°square, may be photographed on 
which has been done dyring the past few years at his | one plate; and by a variation in the dot and line system 
observatory. ` employed, sometimes taking the dot and sometimes the 
Some few years ago Prof.*Pickering took up the work | line first, three pictures may be taken on a single division 
of determining the intensity of the light of the principal | of one of the plates without giving rise to any confusion. 
stars by eye observation, without taking the question of | Instead of simply six, therefore, eighteen photographs are 
cofour into consideration, work which has been already | taken on one of these plates, so that on a single plate 
dwelt upon in this journal. e For this purpose he used a | a portion of the heavens of more than three hours’ 
photometer, completing his obgervations, which number | right ascension, and extending from 30° S. to 60° N., may 
some 90,000, about a year ago, and a large part of his results | be included. Since each portion of the plate covers a 
are already in print. The published results of the more | region of about 15°, the camera mounting has a series of 
important investigators of star magnitudes, from the time | notches or stops, by which it may be instantly moved 
of Almagest and Lif, Mave al~o been reduced. Sir W. | through that amount either of right ascension or 

Ferschel’s observations, which appeared almost a century | declination. . ` 
Ag@nimeame Philosophical Transactions, have likewise been When photographing the following is the exact method 
taken in hand at Harvard @bservatory and completely | employed. The first exposure takes the region between 
discussed. Sir John Herschel’s works, the ‘‘ Uranometria | 30° and 15° south declination, and between one hour and a 
Nova,” the “ Durchmusterung,” as well as many other | half and halfan hour west of the meridian. First the pld€e 
works in the same field have also been made use of in | is exposed for ten seconds, and each star records itself by. 
preparing the Harvard Catalogue, which therefore shows | dot. The plate is then covered for ten seconds; nextdt is 
those cases in which the photometric observations carried | exposed for a period of thirty seconds, dnd each star makes 
out by Prof. Pickering differ from the results obtained by | a line on the plate. By means of the clamping arrange- 
other observers, when their observations are reduced to | ment to which we have referred the plate is then moved 
the same system. These eye observations of stars having | through one hour in right ascension. This takes up the re- 
been completed, Prof. Pickering, in conjunction with his | maining few seconds of the minute, so that the takir of 
brother, Mr. W. H. Pickering, has taken up stellar photo- | the next photograph begins with the first second ef 
graphy from the same point of view. By thismeansacom- | another minute. The camera is then on the meridian. 
parison is obtained betwgen the brightness of the star as : The same part of the plate imagain exposed, and in order 
seen by the eye, and its rightness as determined by its | to distinguish this series of stars from those tirst photo- 
greater or less action upon the photographic plate; and : graphed, this time the plate is exposed first during thirty 
by a comparison of ph8tographs taken on different nights | seconds, and.then during ten, so that the result is a line 
any variation in brightness may be detected; whilst the | followed by a dot. This gives the second series. Dut 
exact positions of stars may of course be more accu- ; the same portion of the plate may be again used. The 
rately and permanently recorded than by eye observa- | remaining ten seconds of the second minute, like those 
tions. Mr. A. A. Common recently, by taking photo- | of the first, gre spent in moving the camera through 
graphs of the nebula in Orion on different nights and | another hour of right ascension. Then a fresh ex- 
comparing them, has thus teen able to detect a probable ; posure is made for thirty seconds, a line simply being 
variaiion in one of the stars in the nebula, and in 1858 , obtained without a dot, and this completes the series. 
Professor George P. Bond, by measuring the diameters of | The first class of images is in dots and lines, the second 
stars in photographs was able to determine the relative | in lines and dots, the third is recognised by th@ presence 
brightness of the two stars which form the doubie ¢ Ursæ ! of lines alone. The thirty secon@s which remain of the 
Majoris. third minute are employed ¢n exposing a second )fortzon of 
But the work at Harvard University was to do more | the plate, and changing the position of the camera, which 
than this. The stars which Prof. Bond examined were ! now takes in the region from 15° S. to the equator. The 
close together. Prof. Pickering wished to compare stars | same process is then gone through again, three exposures 
far removed from each other. For this purpose the ordi- | as before being made in three different positions of right 
nary method of stellar photography, by which photographs | ascension. By continuing this process, taking thre 
are taken at the foci of large telescopes, would not suffice. | photographs on each of the six portions into which the 
These photc graphs only comprise a small region of but | plate is divided, the whole region included between tl:e 
one or two degrees in diameter. A different method was | declinations of — 30° and + 60°, and between three hours 
therefore employed in the Harvard observations. A ! of right ascension, 14 hours on each side of the meridian, 
wholly different form to the ordinary equatorial telescope being one-eighth of the whole heavens, excluding the cir- 

| 
| 





was used. It is not unusual to construct photographic | cumpolar stars, will be photographed onone plate, the whole 
cameras to take pictures of buildings which, subtend an | operation occupying but eighteen minutes. With regard 
angle of 60° or even 90°. But when applied to the stars, | to those stars in the vicinity of the Pole, some othe: 
however, the images at the edges are very poor, and | method will have to be adopted. Thus much for one 
only very small apertures can be used. It has, however, | branch of the work—and an important branch—carried 
been found that some of the best lenses for pictures can | on at Harvard Observatory. 

be obtained covering a circle of 20° diameter without Another portion of their work consists in the prepara- 
serious distortion, and at the same time large apertures | tion of a photographic map of the entire heavens. The 
can be used, thus reducing the time of exposure. In | method just described, in which clockwork is dispensed 
order tosstill further this werk, Mr. W. H. Pickering in- | with, only enables those stars whose magnitude is not less 
vestigated the sensitiveness of various photographic | than five or six to be photographed, and stars ofa less mag- 
plates, and obtained some so sensitive that stars of the ! nitude than this must of course be included ina map of the 
fifth and sixth magnitude have been photographed without ! heavens. The camera in this work, therefore, is driven 
using clockwork, they forming dots or making lines, as their by clockwork. By this means stars of the eighth magni- 
images pass across the photographic plate, the length of , tude record their images on the photographic plate, and 
these lines depepding of course upon the time during which , as many as 200 are visible in the paper print within a 
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circle of 5° in diameter. A photograph taken in this way 
of a portion of the constellation of Orion, besides show- 
ing the three stars of the Belt and the Sword-Handle, 
gives an interesting pictare of the nebula. 

With reference to the question of the colours of stars it 
is interesting to note the faintness of a Orionis in the 
photographs. To the eye its brilliancy is almost as great 
as that of 8, whilst in the photograph it is not more 
prominent than A. The -reason is to be found in the 
colour of a. Itis a red star, and consequently makes but 
little impression on the photographic plate. 

Again, in the constellation Cetus the three stars which 
are brightest to the eye are a, y,and 6. A, which is the 
brightest ofthe thitee, has close to ita very faint companion, 
scarcely visible to the naked eye, its magnitude being 
given as 6°3, whilst that of ais 2'7. This is the appear- 
ance of this part of that constellation as seen by the eye. 
A photograph of this region was taken at Harvard with 
the result that the small star is seen in the photograph 
nearly as bright as a, it being only three-tenths of a mag- 
nitude le$s. The colour of these stars, again explains 
this, a being of a reddish tint, whilst the small star is of a 
deep blue colour, and being so the rays which flow from 
it gave a greater influence on the photographic plate. A 
comparison of the number of stars seen in the photograph 
of Orion with the number in the photometric catalogue, 
further illustrates this effect of colour. In that part of 
this constellation included between 5° north and 5° south 
declination, and 75° to Jò of right ascension, sixteen stars 
were common to photograph and catalogue;a ‘like number, 
being either too small in magnitude or too red in colour, 
although catalogued, remain unrecorded on the photo- 
graphic plate; whilst five others seen in the photograph 
are not given in the catalogue. A reduction has been 
made of the results given by he plates of different makers, 
with the view of ascertaining the value of the deviation. 
In two of such plates the average deviation was "o'21 of a 
magnitude, and in two measurements of thè same plate 
it was found to be 007 of a magnitude. 

It is obvious from this account of the work at Harvard 
that star photography is entering into a new phase, and 
one which will entirely replace the present system of eye 
observations, for the reason that, whilst the eye is so 
variable, photographic plates may now be obtained, doing 
their work with almost definite waveglengths of light. The 
constant record of the plate, must in time therefore be 
preferred to observation, by the variable eye. At the 
same time as photography adwances, if it be considered 
necessary to obtain photographic sfar maps to record 
the observations of the average eye, there will be no diffi- 
culty in this being done. 


NOTES 


In accordance with the provisions of the Statutes, the Council 
of the Royal Society met last Thursday to elect one from among 
themselves to fill the office of president until the annual election 
on November 30. The choice, as had been anticipated, fell upon 
Prof. Huxley. We believe that this ad interim election has 
given the greatest satisfaction to all the Fellows of the Society. 


WE have received from the Johns Hopkins University, Balti- 
more, the circular giving the programme for the next academic 
year and a report on the work of the year that is past. Not 
only are a great number of subjects included in the programme 
of this University, but provision is made that the work in each 
section shall be thoroughly done, and we think the Trustees are 
to be entirely congratulated upon the progress that is being made. 
Among the scientific subjects we find physics, chemistry, geology, 
mineralogy, and biology in all its branches, With the other 
subj@cts which the programme sets forth we have here of course 
little to do, but we must add that we are glad to note under the 
heading ‘‘ Philosophy 5 that the study of psychology is well pro- 


vided for, Not onlẹare there courses of lectures, but a limited 
number of the students are provided with seats in the physio- 
logical laboratory, where they may prosecute original research. 
It is so in all the scientific subjects. The work of the advanced 
student is arranged with a view of initiating him into the methods 
of original investigation, which, when he has finished his course 
of instruction, he is encouraged to carry on. Thus in the physi- 
cal laboratory, which is under tke Yirection of Prof. Rowland 
and Dr, Hastings, during the past year original investigations 
have been carried on in many parts of the subject; for instance, 
to name one or two, the concave grating has been used in an 
attempt to photograph the spectrum, and with it an endeavéur 
has also been made to ascertain the wave-lengths of the lines. 
The unit of electrical resistanee has also been investigated during 
the past year, and during the coming session an attempt will be 
made to establish an international unit for such resistance. 
We notice too, as a feature of thee advanced course in phy- 
sics conducted by Prof. Rowland, that besides the lectures 
and laboratory work there are weekly meetipgs for the 
discussion of the current litgrature of the subject. The 
courses in chemistry, which are under the sole control of 
Prof, ‘Remsen, are likewise excellent. „Besides the ordinary 
courses in general and analytical chensistry, the programme states 
that arrangements will soon be made by which the study of 
applied chemistry—for example, metallurgy, the chemistry of 
iron and steel, of dye stuffs, of soils and fertilisers—may be 
taken up by the students. Original research has been a prominent 
feature in this laboratory also, the results appearing in the 
American Chemical Fournal, With regard to mineralogy and 
geology we notice that they are included in the courses on 
chemistry. The courses on biology gre most excellent, general 
biology, embryology, osteology, and plant analysis being 
included in the first year’s work. In the second year the 
student takes up mammalian anatomy, animal physiology and 
histology, and animal morphology. Then when the student 
desires to take up the study of marine animals, the University 
provides him with a laboratory by the sea itself. This labora- 
tory was open last year from May 1 until September 29, and 
during that time the development of Thallassema was investi- 
gated, studies were made with regard to the origin of the oyster- 
shell, the parthenogenesis of the Echini, the development of 
Tubularia, and other subjects, which want of space alone pre- 
vents our mentioning. The results of these investigations are 
published in ‘* Studies from the Biological Laboratory” ; ab- 
stracts of two of these researches have also been printed in the 
Proceedings of the Royal Society, and Dr. E. B. Wilson’s paper 
on the Development of Renilla will appear in the PAzlosophical 
Transactions. We might add much more to what we have said 
concerning the excellent character of the work done at this Uni- 
versity, as we do not doubt thal the other courses are as well 
provided for as the more purely scientific subjects to which alone 
we have referred. The Johns Hopkins University, in fact, al- 
though but a new institution, has been founded on a broad basis, 
giving to the student those opportunities for original work which 
it is so difficult to obtain elsewhere. We should much like 
to see such an account of original research done and to be 
d$ne issuing each year from the laboratories of Oxford and 
Cambridge. 


THE Berlin Academy of Sciences has elected Prof. Simon 
Newcomb (Washington) and Prof. B. Apthorp Gould (director 
of Cordova Observatory) as corgesponding members. e 


IN our review of the life of Sir Edward Sabine, which 
appeared in our issue of last week (p. 219), we stated that he 
accompanied the expedition which under the command of Capt. 
James Ross was sent to make a magnctical survey of the Antarctic 


regions. This was an error, as although all, the observations 
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t 
were investigated and discussed by him®he was not with the 
expedition, but had the observations forwarded to him at regular 
_ intervals. 


- THE whale which was found by a fi-herman in Selsea Bay 
some six weeks since, and presented to the Brighton Aquarium, 
is a valuable addition to that establishment. Although un- 
doubtedly belonging to the whale family, competent authorities 
have pronounced it to be a botile-nosed dolphin, a creature rarely 
t> be seen alive in an aquarium, It has been placed in a tank 
which holds 100,000 gallons of water, and is 110 feet in length, 
sə that the animal, which is ten feet long, has some amount 
of freedom. It seems to be doing quite well, for not only has 
it not lost in bulk since its capture, but has even gained, weigh- 
ing now more than eight hundred weight, It is very tame, 
taking its food from the attendant. At present it subsists upon 
mackerel, that being the food most easily obtained just now. 
Of these it takes five meaf$ each day, and manages to eat some 
400 of them during a week. The mackerel season is, however, 
AORE, and some other diet must be found for the animal, 
perhaps herrings. When first laced in the tank it retreated to 

-oneend. After a week’s sojourn there, it sought the other end 

of the tank. Here “it remains, swimming in circles. When 
swimming it keeps close to the surface of the water, moving 
through it witha graceful undulating movement, coming now 
and again to the surface, and taking in a fresh supply of air 
about every third or fourth time it thus rises, The animal is 
certainly an interesting acquisition to the Aquarium. 


THE balloon of the Paris Observatory has been in working 
order for some weeks. Its capacity being only sixty cubic 
. metres, it was found difficult to use it except in calm weather, 
The motions of the registering apparatus are an obstacle to correct 
readings, The experiments, conducted by Admiral Mouchez, are 
stated to be only preliminary to further aérostaiical experiments. 
The subject is quite new, scientific ballooniny being only in its 
infancy, and it is only by gradual investigation that the extent of 
the services it can render to science can be ascertained. 


A CORRESPONDENT of the North China Herald describes a 
journey from Hankow on the Yangtsze to Chunching in Szechuen, 
a distance of 720 geographical miles. After passing Ichang, 
the highest port on the great river opened to foreign trade, the 
first of the celebrated gorges ‘is entered, and the mountainous 
country which extends up to and beyond Chunching begins, 
Through these ranges, which mostly run in a north and south 
direction, the Yangtsze, here called the Ch’uan Ho, or river of 
Szechuen, forces its way. Leaving the wild, little-inhabited 
country of the gorges behind, the traveller, on reaching Wan- 
hsien, 160 geographical miles above Ichang, emerges into a 
country of picturesque sandstone hills, at this season covered 
from base to summit with poppy gardens, with not a vacant spo: 
except -where perpendicular cliffs prevent all access, He emerges, 
too, among a people remarkable for their polished manners and 
especial politeness to Europeans. While Hupeh province was 
suffering from floods, the traveller found Eastern Szechuen, from 
Kweichow to Wan-hsien, praying for rain. The drought here 
had extended over six months, the south gates of the gities 
were closed (as facing the yang or fire-element), and all slaughter- 
ing of animals was forbidden. From Wan-hsien to Chunching, 
a distance of 200 miles, the aspect of the river remained the 
same—a succession of winding reaches, nearly all, owing to the 
peculiar sandstone formation, running at right angles to each 
other, and united by the cust8mary rapid. Cliffs were frequent, 
and the sites of the towns and cities, built on steep projecting 
knolls, their walls and battlements crowning the precipices, are 
admirable. At length, two months from Shanghai, the traveller 
reached Chunching, the commercial metropolis of Szechuen, in 
which, by th Chefoo Convention, the English Government is 

t 


authorised to maintain a Resident, who watches the commercial 
prospects and movements of the great provinces of Szechuen 
and Yunnan, 


e 

THE Paris Zřgaro recently published a special supplement on 
Tonkin, and if the writer is to be credited, that country is one 
of the richest in the world, Its gold mines, he says, can rival 
those of California and Australia. The natives use that metal 
for exchange ; the females of the Muongs of the Black River, on 
their way to and from market, gamble with thousands of francs 
worth of it, without caring whether they win or lose. ‘The 
mines of Talan, near Yuen-kiang, on the Red River, were visited 
by the Commis-ion of the Meikong, who feund gol@there in bars 
as well as dust. Still higher, near the source of the Red River, 
the precious metal is obtained in large quantities. Silver also 
is not rare, and copper is found everywhere, all the domestic 
utensils of the people being made of this metal. The tin mines 
are not worked for want of capital, although those worked neare 
Mong-tsze, in Yunnan, near the Red hiver, are the thost valu- 
able known to “exist. Zinc, lead, iron, and bismuth are also 
known, The coal mines, however, are the most important of 
all. Tonkin produces also musk, tortoise-shell, mother-of-pearl, 
wax, silk, peacocks’ feathers, as well as those of the blue 
pheasant, and other birds of brilliant plumage. ‘‘ In -slfort,” 
concludes the /igaro, “it is a rich opuntry, and worth the 


trouble of occupying it.” š 


ANOTHER trial has been made in Paris of the electric tramcar 
in which Faure-Sellon-Volckmar accumulators were employed. 
The experiment was preceded by a lecture given by M. Philippart, 
tending to show the great economic superiority of electricity 
over the employment of hoes. On this occasion the route 
chosen was not, as formerly, from the Place des Nations to La 
Muette and Trocadéro, but from Trocadéro to the Louvre and 
thence to the Place des Nations by the Bastille, an alteration wade 
to show the capacity of the electric tramcar for ascending slopes e 
on the common roads. 


Dr. OBAGH has lately perfected-his tangent galvanometer with 
a swinging coil. In the present form the coil is compound, being 
in reality one for measuring quantity and another for measuring 
electromotive force. .The coil is movable on a horizontal axis, 
and therefore can be inclined at any angle. It hag the advantage 
over a tangent galvanometer in haying a suspended needle which 
can be rendered dead beats; the coils are also balanced so that 
the deflection corresponding to one volt with the high resistance 
coil is that which corresponds with one ampere with the low 
resistance coil. This instrument promises well for practical 
testing if made in a convenient portable form. : 


THE last number of the Zeitschrift der Gesellschaft fiir Erdkunde 
of Berlin contains a paper by Dr. F. Boas on the former distri- 
bution of the Eskimo in the Arctic- American archipelago. After 
referring to the discovery by Arctic travellers, in places where no 
human foot appears now to tread, of traces of habitations, graves, 
weapons, &c., he says that two theories have been broached to 
account for these remains. One is that the ice has encroached 
more and more on the sa, and driven away the people; the 
other that there has been a migration from the west across the 
archipelago. Dr. Boas rejects both of these explanations. He 
points out that, judying by the remains, the former inhabitants 
led precisely the same life as the Eskimo that we know to-day. 
He comes to the conclusion, after an examination of the various 
islands, of the distribution of traces of previous inhabitants and 
of the present tribes, that for numerous reasons we must abandon 
the theory that there was an earlier extension of inhabitants 
towards the north, He thinks that the remains found awe those 
of the present tribes who have been driven from place to place 
by the necessity of obtaining subsistence, and refers to the 
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custom of several tribes to abandon huts in which death has 
taken place and to leave them standing. The hunting-grounds 
too would change from time to time according to the severity of 
the winter. A hard and fas? boundary line cannot be laid down 
for inbabitants of the Arctic regions any more than for the flora. 
In favourable years plants are carried north and grow until a 
succession of severe winters again destroys them, and their 
remains might also lead, in the same way, to the incorrect con- 
clusion that there had been a change in the climate of the region, 
Similarly with human settlements. The presence of traces of 
these latter in a given place show, not that the climate has 
become more,severe, but that the place lies in that debatable 
land between districts favourable and unfavourable to the exist- 
ence of man. Before any really satisfactory conclusion can be 
reached, however, he thinks we must have a thorough examina- 
tion of the migration of the Eskimo ; before it is possible to 
account for the presence of traces of the people in the far north 
on coasts where they do not now live, we wust recollect how 
their wanderings depend on the physical conditions of life, on 
the nature of the ground, of the hunting, and the influence of the 
neighbouring tribes. But on all these points we lack material 
for Mcomplete explanation of the facts. With respect to the 
comparatively great age claimed for some of these remains which 
have bten brought by Arctic travellers to Europe, Dr. Boas 
suggests that all estimates as to the age of objects such as these 
coming from the Arctic regions must be taken with great care, 
owing to the different effects of the climate. He instances the 
remaing of Parry’s camp at Point Nias in Hecla Bay, which 
were found looking quite fresh in 1854, more than thirty years 
after Parry’s expedition ; while the cairn erected at the same 
time (1820) on Cape Providencegvas covered ‘with lichen and 
moss, and looked quite ancient in 1854. 


We have received the Administration Report of the Meteoro- 
= logical Reporter to the Government of the North-West Provinces 
and Ondh for the years 1882-83. At the beginning of the 
present year the observatories reporting to the Allahabad Office 
were twenty in number, and great activity seems tè have been 
-displayed in all of them, ‘The question of the construction of a 
first class observatory for these provinces has advanced during 
the present year, but only very slightly. Itewill in all probability 
be built at Allghabad. In addition to the ordinary observations, 
special observations of soil temperatures have been carried on at 
Allahabad afid Jeypore. At Jeypor® wherathe observatory has 
practically become one of the first class, all records being made 
-automatically, a sixth soil thermometer has been added to the 
fye which the observatory already possesses to record the tem- 
perature at a depth of twenty feet. It is evident from the 
report that Mr. S. A. Hill, the meteorological reporter, is doing 
his level: best with the means at his command. Unfortunately, 
however, the native observers still make mistakes, and some of 
tthe monthly means require a considerable amount of over. 
hauling. 


Dr. Henry Macaulay, M.D., of Belfast, has recently 
made a suggestion which, if followed in tropical countries, will 
turn the tables on the sun with a vengeance. He suggests that 
Mouchot’s sun-engine should be used to pump cold air into 
-dwellings, factories, &c., pointing out that the temperature can 
in this way be reduced from 100° or more to 60°. He points out 
‘that not only will this reduce the temperature especially at night, 
thus rendering sleep possible, but fresh air will be guaranteed 
-during the day, and the plague of flies and insects would be 
excluded. The weak point about this arrangement is that it 
requires ice, We think, however, that sooner or later in Ame- 
rica, Where the heat in summer is more distressing than in any 
ther part of the world, and ice is everywhere, this arrangement, 
or one like it, is certain to þe adopted. 


————_Ė— amam 








THe last number of the Proceedings of the Royal Society of 
Tasmania contains several papers on the botany and zoology of 
Tasmania. In a presidential address the Governor, Sir J. 
Lefroy, remarks on the omission of any reference to the Botanic 
Gardens of Hobart Town by Prof. Thiselton Dyer, in a review of 


-the botanical enterprise of the Empire, and demands more 


public support for these gardens. He notices also a fact which 
will be of some interest in Englafd Just now, viz. that of over 
ten thousand vi-itors to the Museifn in six months more than 
half were Sunday visitors. Among the chief papers are :— 
Notes on a species of Eucalyptus (Æ. “hemastomea), by Mr. 
Stephens ; type species of Tasmanian shells, by Prof. Tate’; 
the magnetic variation of Hobart,*by Sir J. Lefroy; notes on 
Leontopodium catipes, by Baro® von Müller, &e. With respect 
to the Sunday opening of the Museum, the Council of the 
Society report that it is open only between the hours of half-past 
two and five, ‘and this arrangemente as will be seen by the 
number availing themselves of the opportunity, may be pro- 
nou..ced to be no longer an experiment, and to be fubluyastified 
by the quiet and orderly demeanqpr of the visitors.” 


THE voyage round the world of the Swedish frigate Vanadis, 
which we recently announced, will bẹ shared by the Duke of 
Gotland, King Oscar’s youngest son. The journey, which will 
be of about eighteen months’ duration, will chiefly be a scientific 
one, several eminent Swedish, savants participating in the same. 
From the Straits of Magellan the ship will proceed to the Sand- 
wich Islands, Japan, China, India, and thence home, 


THE steamers Ode and Nordenskjöld left Tromso for Novaya 
Zemlya on the 3rd inst. Norwegian fishermen report that the 
state of the ice in the Arctic Sea east of the North Cape is very 

@ 


favourable this spring. e 


M. PASTEUR has been appointed head of the Sanitary Com- 
mission formed in Paris in view of the dreaded visitation of 
cholera. 


A FRENCH scientific periodical puts forward the idea of a 
joint occupation of Mecca by the several European powers for 
the purpose of stopping pilgrimages thither and thereby prevent~ 
ing the further dissemination of cholera through the crowding of 
people in so pestilential a city, especially when the Ramadan 
falls in summer. 


WE are asked to say that possessors of the eighth edition of 
Prof. Babington’s ‘‘Manual of British Botany” may, by appli- 
cation to Mr. Van Voorst, 1, Paternoster Row, obtain gratis 
two pages of additions and corrections which have been prepared 
by the author. 


Locusts are reported from the south of Russia, but the yery 
energetic measures taken by the Governors for the destruction of 
the eggs and larve will, it is believed, arrest their ravages. 


Tyer additions to the Zoological Society’s Gardens during the 
past week include a Tennant’s Squirrel (Sciurus tennantt) from 
Ceylon, presenfed by Mr. A. Ross; two Rufous Tinamous 
(Rhynchotus rufescens), three Spotted Tinamous (Wothura macu- 
losa) from the Argentine Republic, presented by Mr. E. M. 
Longworthy ; two Common Buzzards (Buteo vulgaris), British, 
presented by Mr, James S. Cookson; a Land Rail (Crex pra- 
tensis), British, presented by Mr. J. W. Merison; a Jackdaw 
(Corvus monedula), British, presented by Mr. J. Baldwin ; two 
Cockateels (Calopsitta nove-hollanfia) from Australia, presented 
by Mrs. Day; three Angulated Tortoises (Testudo angulata), a 
Geometric Tortoise (Testudo geometrica), an Areolated Tortoise 
(Testudo areolatus), a Robben I-land Snake ( Coronella phocarum), 
a Laland’s Ground Snake (Typhlops lalandii) from South Africa, 
presented by the Rev. G. H. R. Fisk, C.M. Z.S; 2 Margined 
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e 
Land Tortoise (Testudo marginata), South European, presented 
by Lord Arthur Russell, M.P. ; an Indian Badger (Arctonyx 
collaris) from Assam, a Rough-billed Pelican (/%lecanus trachy 
. rhynchus) from Mexico, purchased ; two Red-crested Whistling 
Ducks (Fuligula rufina), a Variegated Sheldrake (Zudorna 
variegata), five Summer Ducks (ix sponsa), five Chilian Pintails 
(Dafila spinicauda), bred m the Gardens. 


OUR AS[{RONOMICAL COLUMN 


e THE CONSTANT OF ABERRATION,—M, Otto Struve presented 
to the Imperial Academy of Sciences of St. Petersburg, in 
February last, a memoir by M. Nyren, of the Observatory at 
Pulkowa, on the aberration of t@e fixed stars. He states it is 
the result of researches made by M. Nyren during many years, 
with the view to deter.nine the value of the constant of aberra- 
tion, with the highest dezree of accuracy which the most perfect 
means of observation allow. The value 20'445, deduced by 
W. Struve, has been so far generally accepted by astronomers 
Sent eit exact, and has been employed in all astronomical 
calculations. This is the value given in his memoir upon the 
subject, but in 1852, by a new combination of his measures, the 
constant was altered to 20''463, and with respect to this value 
he remarked : “ Elle*me paraît le vrai résultat pour |’aberration, 
qui doit étre tiré de mes observations du premier vertical.” 
(Preface to ‘‘ Recueil de Mémoires présentés 4 ]’Académie des 
Sciences par les Astronomes de Poulkova,” t.i.) Notwithstand- 
ing this statement, Struve’s first value was retained in our 
ephemerides, &c. ; we have a suspicion that his correction, as he 
appears to have considered it, was very generally overlooked. 
M. Nyren was charged with the execution of a new series of 
observations at Pulkowa, with the same instrument employed 
by the elder Struve, and every endeavour was made to free the 
new series from all objection that it was possible to bring against 
the earlier one. Further& M. Nyren discussed a long series of 
excellent observations made by M. Wagner with the great 
meridian telescope inethe years 1861-72, on the three stars, 
Polaris, ë Ursæ Minoris, and 51 (Hev.) Cephei. M. O. Struve 
remarks that with these two new determinations we now possess 
seven separate series of observations executed with the three great 
instruments of the Observatory of Pulkowa, and he gives the values 
of the constant of aberration resulting therefrom as follow :— 





20°463 + o'or7 
20'498 + o'oI2 
20'507 £ 0021 
20'469 + 0'026 
.. 20'483 + O'0I2 
... 20'495 + 0'021 

20'517 + o'or4 


W. Struve, prime-vertical instrument 
Schweizer, meridian telescope... ... ue 
Peters, vertical circle 

Gyldén, M m 
Wagner, meridian telescope 

Nyren, vertical circle Aae a 
Nyren, prime-vertical instrument 


M. O. Struve considers that these values sufficiently prove 
that the constant of aberration is now known with a degree of 
accuracy which it will be difficult to surpass ; it appears certain 
that the mean of the seven determinations deduced by M. Nyren, 
20”'492, Will not be liable to an error of a hundredth of a second, 

If this mean value for the constant of aberration is combined 
with the velocity of light determined by M. Cornu and Mr. 
Michelson, the solar parallax is found to be 8”°784; which, M. 
Struve adds, only differs by a very few hundredths of a second 
from the most reliable determinations lately obtained by the 
geometrical process. 

With regard to W. Struve’s alteration of the gonstant of aber- 
ration assigned in his memoir, it may be remarked that his result 
depended upon observations made with the prime-vertical ingru- 
ment upon seven stars, and the separate values accorded well. 
But, as he subsequeutly pointed out, this agreement of different 
determinations, obtained with the same instrument, only guaran- 
teed the accuracy of the final result under the condition that there 
existed no common source of error. He examined all possible 
sources, of constant error, and convinced himself that none 
existed which could exercise fn appreciable influence. Never- 
theless he said it must be admitted that there existed an agent 
which possibly might prejudice the exactness of his determina- 
tion. Considering that the observations of the maximum of 
aberration fall at a time of year when the star passes the 
meridian near 6 p.m., while the observations of the minimum of 
the aberration take place at 6a.m., it is seen that the first are made 
during a decreasing temperature and the last during an increasing 


one. ‘‘ The zenith-distance of the star being determined from 
the time between the two corresponding transits indicated by the 
clock, it follows, if the clock has a, defect of compensation and 
if its effective rate during the interval differs from the mean daily 
rate obtained by observations of consecutive days, that the error 
produced acts in the same sense upon the results obtained by 
different stars,” It is the same if between the two corresponding 
pa:sages the azimuth of the axis of rotation changes. Fortunately 
these two perturbing causes only exercise a minute influence upon 
the zenith distances to be determined. Yet, as Struve asks: 
‘ Comment prouver que cette iufluence n’ait point altéré la 
valeur trouvée de l’aberration de quelques centiémes de seconde ?”’ 
He considered he had direct proof that there was po azimuthal 
change, but with regard to change of cfock rate, as already 
stated, he was induced to rediscuss his series of observations 
with the result above given. 


e 


ON THE FUNCTION OF THE SOUND-POST,. 
AND ON THE PROPORTIONALT. LOK NL SS 
OF THE STRINGS OF THE VIOLIN? 


SiR JOHN HERSCHEL says: ‘It (the bridge) sets the 

wood of the upper face in a state of regular vibration, and 
this is communicated to the back through a peg sit up ithe 
middle of the fiddle and through its sides, called the ‘sow of 
the fiddle, or its sounding-post.” # e 

Savart says: ‘‘ L’ame a pour usage detransmetire au fond les 
vibrations de la table . . . son diamètre est déterminé par la 
qualité du son qu’on veut avoir ; il @st maigre quand elle est trop 
mince, et sourd quand elle est trp grosse.” 3 

Daguin, in his ‘‘ Traité de Physique,” devotes a whole page 
to the discussion of the functions of the sound-post. ‘The most 
important sentences are the following :—“* . . . Padme magit vas 
comme conducteur du son... ll nous semble que lon doit 
expliquer l'effet de l'âme de Jamaniére qui suit.  L’åme, ou les 
pressions extérieures par lesquelles on la remplace, a pour effet 
de donner au pied du chevalet un point d'appui autour du tuel il 
vibre en battant sur la table de son autre pied. Si l'un des pieds 
n’était appuyé sur un point fixe, il se releverait pendant cue 
Pautre s’abai-serait, parceque les cordes n’agissent pas normale- 
ment a la table, puisque | archet Jes ébranle très obligu ment, ce 
qui entraine le chevalet dans un mouvement transversal quand il 
wa pas de pdint d'appui fixe. Lorsque Parchet e-t dirigé nor- 
malement aux tables, cet inconvénient n’existe plus, et Påne n'est 
plus néces-aire.” 4 

Hel.nholtz says: ‘f The vibrating striuzs of the violin, i: the 
first place, agitate thè bridge over which they are stretched. 
This stinds on two feet over the most mobile part of the belly 
between the two ‘f?’ holes. One Mot of the bridge re-ts upon 
a comparatively fir supp@&t, namely, the sound-p&st, wh ch is 
a solid rod inserted between the two plates, back and belly, of 
the instrument. It is only the other leg which agitates the 
elastic wooden plates, and through them the included mas. of 
air, > 

The experiments ê which follow have been made for the pur- 
pose of ascertaining whether it be any part of the function of 
the sound-post to convey vibrations to the back, or whether this 
post acts solely as a prop supporting the belly, so that it. elis- 
ticity is not injured by the pressure from the strings, and al-o, as 
Daguin states, affords the firm b tsis which he considers Necessary 
for one foot of the bridge. 

Mr, Hill and other practical men maintain that the quality of 
the wood of which the sound-post is made affects the tone of the 
violin, a; undoubtedly do very minute differences of po ition, 
If the quality of the wood is important, we must admı: that 
vibrations are conveyed by the post. 

Whether or not the sound-post exercises the function of trans- 
mitting vibrations, it is obvious (t) that it performs the impor- 
tant duty of contributing to the support of the belly ; (2) that 
the nodal arrangement of the belly and als» that of the bach are 


* Paper read at the Royal Society, May 24, by William Huggins, D C.L., 
LL.D., F.R.S. 

# “ Encyclopædia Metropolitana,” Article ** Sound.” p. 804. 

3 “Mémoire sur la Construction des In-truments à Cordes et à Arch<t,” 
8vo, Paris, 1819. Also Biot’s “Report,” Ann. de Chimie, tome 13, pp. 
225-255. e 

4 © Traité de Physique, Acoustique,” t »me 1, p. 575. 

5 “Sensations of Tone.” translated by Ellis, p. 137. In the 4th German 
edition this passage remains unaltered. 

_§ I wish to express my indebtedness to Me. A. J. Ellis for some sargres= 
tions in connect®n with these experiments. e 
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influenced by the pressure of the ends of the post against the 
upper and lower plates ; (3) that IIelmholtz is right, at least so 
far that the leg of the bridge under the fourth or G string 
has much more power than the other in setting the belly into 
vibration. 

The usual way of investigating vibrations by the scattering of 
sand over the surface of the agitated body is difficult of appli- 
cation to the violin, on account of the curved form of the upper 
and lower plates. I found a convenient method to be by the 
use of what I may call a touch-rod. It consists of a small round 
stick of straight-grained deal a few inches long; the forefinger 
is placed on one end, and the other end is put lightly in contact 
with the vibyating surface. The finger soons becomes very sen- 
sitive to small differences of agitation transmitted by the rod. 

The experiments were made on a strongly made modern violin, 
and in some cases repeated on a fine violin by Stradiuarius in 
the possession of the writer, 

The sand method, and also the-touch-rod, showed that the 
position of maximum vibration of the belly is close to the foot 

*of the brjdge under the fourth string. The place of least vibra- 
tion is exactly over the top of the sound-post behind the other 
foot of the bridge. The back is strongly agitated, the vibra- 
tions being least powerfully felt where the sound-post rests, 
which is at nearly the thickest part of the back. These effects 
wel® very satisfactorily observed on a violoncello, where the 
pheyomena are on a larger scale. 

When the sound-post was removed from the violin the large 
difference of the amont of vibration on the two sides of the 
belly was no longer present, the belly was about equally strongly 
agitated on both sides, making allowance for the string which 
was bowed. The tone became very poor and thin, as is well 
known, to be the case when the sound-post is removed. The 
vibration of the back was now very feeble as compared with its 
vibration when the sound-post was present, a circum tance in 
favour of the view that the sound-post conveys vibrations to the 
back. e ` e 

A clamp of wood was prepared which could beso placed on the 
violin as to connect by an arch of wood outside the violin the 
place of the belly behind the bridge where the top af the sound- 
post presses with the place of the back where it rests. It was 

è expected that the wooden arch would restore to some extent the 
connection of belly and back which was broken by the removal 
of the post, and carry, though imperfectly, vibrations from the 
upper plate to the back. ` 

When this clamp was put on, the poor and thin sound was 
altered te the fuller character of tone which belongs to the 
violin when the sound-post is in its place. On testing the con- 
dition of the back its normal state of vibfation was found to be 
in a large degree restored. If, while the strings were being 
bowed, the clamp was sudd&ily removed, the tone at the same 
moment fel? to its poor character, afd the vibration of the back 
as instantly diminished. 

It was further observed that, if the upper part of the clamp 
pressed upon the belly without the lower part coming into 
eontact with the back, the tone is altered in the direction as 
when the sound-post was present, but it was not until the lower 
part of the clamp was in cofitact with the back that the normal 
character of the tone was fully restored. A similar effect to 
that resulting from the pressing of one end of the clamp only 
was produced by firmly placing one end of a wooden rod at this 
part of the belly. This effect may be due to the setting-up in 
the belly, by pressure at this part, of the peculiar nodal arrange- 
ment which the post produces when in its place.} 

There could be no doubt that vibrations were carried by the 
clamp, for the lower end was powerfully agitated when the 
upper end rested upon the belly. If the sole function of the 
sound-post is to serve as a firm prop for the foot of the bridge, 
it should fulfil this condition most fully when placed under the 
foot of the bridge. In this position of the sound-post, however, 
as is well known, the tone is much injured. 

In order to separate that part of the function of the sound- 
post which serves as a support from the further function it may 
posses; as a transmitter of vibrations, it was desirable to intro- 
duce such alterations in the structure of the sound-post as would 


z ori to Daguin some similar experiments were made by Savart, 
but I Mave failed to find them in those of his papers to which I have had 
access. ‘‘On peut la (l'âme) mettre en dehors, en l’appuyant à une espace 
arcade dont on colle les pieds de chaque côté du violin. . . . On peut la 
remplacer par la pression d’un poids convenable appuyé sur la table supé- 
rieure.” ‘‘ Savart a conclu de@A que l'âme a pour effet de rendre normales 
les vibrations de M table... . "—'‘ Tiaité de Physique,” tome i. p. 575. 


enable it to retain its supporting power, and yet greatly modify 
and, if possible, stop its power of transmitting vibrations. A 
sound-post was made in which about half an inch of the middle 
was cut out, anda piece of lead inserted, also a sound-post iu 
which instead of lead sealing-wax was putin. The effect of these 
compound posts which retained uninjured their prop power was 
to modify greatly the quality of the tone, but not to diminish its 
quantity in any marked degree, aeregult in favour of the view 
that the character or the wood ofewhich the post is made does 
infiuence the tone, and that vibration is transmitted by the post. 
As these compound posts could transmit vjbrations freely, it was 
desirable to contrive a post which would not carry vibrations and 
yet form a firm prop. A post was made with a piece of hard 
indiarubber inserted in the middlep but this post was found by 
experiment with a tuning-forlg to transmit vibrations to some 
extent. Other materials were tried without success. A post 
capped at™each end with pieces of sheet vulcanised rubber 
stopped almost completely the sound of a tuning-fork when the 
foot of the fork rested on the rubber @ver one end of the post, 
while the other end equally protected with rubber rested on a 
body capable of reinforcing the sound of the fork. This rubber- 
capped post was firmly fixed in position in the violin, sO that? 
would be able to support fairly well the belly and foot of the 
bridge, and yet not be able to carry vibration ; unfortunately it 
does not seem pos-ible, from the nature of things, to havea rigid 
prop which does not transmit vibratiows, but this post, with thin 
sheet rubber at the ends firmly forced into position, must have 
been fairly efficient in its supporting power. The effect on the 
tone was about the same as when the sound-post was removed. 
When the wooden clamp was put on, then the normal tone 
returned, and the back vibrated strongly. 

These experiments appear to show that the sound- post is more 
than a prop, and that, besides its other functions, it does transmit 
vibrations to the back in addition to those which are conveyed 
through the sides. 

Experiments with sand and the towch-rod appear to me to 
show that Helmholt2’s statement is t8o absolyte when he says 
‘*it is only the other leg of the bridge which agitates the elastic 
wooden plates.” Undoubtedly it is the fourth string foot of the 
bridge which is the more powerful in agitating the upper plate, 
but the other foot appears to me also to have an influence. 
When the post is placed exactly under the foot of the bridge, 
then the belly on this side is almost without vibration; if the 
post is absent, then this fot appears to agitate its own side of 
the belly as strongly as the other foot. As there is no post on the 
fourth string side of the fiddle, that foot stands in a position most 
favourable for setting up vibrations in the belly, being nearly 
half way between the supports of the belly at the tail and the 





neck end of the violin. The other side of the belly, on the first 
or E string side, where the other foot of the bridge rests, is 
divided into two parts by the damping effect of the end of the 
sound-post, namely, the part a and the part 4. It is obvious that 





this foot of the bridge is unfavourably placed for setting the part 
of the belly, 2, into vibration, since it is so far from its central 
mobile part. On the other hand,,its position is favourable for a 
portion of its energy of vibration tə be transmitted through the 
post to the back. 

Practically very small differences of position of the top of the 
post behind the foot of the bridge are found to alter largely the 
character of the tone of the fiddle, and in the case of fine instru- 
ments the setting of the post is an operation demanding much 
care and judgment. The explanation lies probably in the cir- 
cumstance that a small difference in the position of the post will 
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alter greafly the proportion of energy passiag through the post to 
that which is absorbed into vibrations of this side of the belly. 
At the same time it must al~o alter slightly the nodal arrange- 
ment of the belly, which must have an influence on the tone. If 
from the form of construction, or relative quality of the wood of 
the upper plate as compared with the under plate, the conditions 
of a violin are such that the highest quality of tone of which it is 
capable requires a relatively larger amplitude of vibration of the 
back, the position of the saung-post should be nearer the bridge. 
In a contrary condition of things the sound-post should be 
farther from the bridge. The extreme range needed in different 
violins is about a quarter of an inch. Any shift of the post must 
affect the relative mobYlity of the two.sides of the belly. 7 

elf the sound-post transmits vibrations, these w Il be in addition 
to those received from the sidgs of the violin, It may be, there- 
fore, that one condition which determines the best position of the 
post is the degree in which from “their form and material these 
fulfil this duty. All the sides must share in this duty, but the 
touch-rod shows that a large part of this action is borne by the 
parts of the sides which cyrve inwards under where the strings 
are bowed. It is in harmony with this view that Mr. Hill states 
that if the inside blocks at the corners, which are put to 
seonetimem™@™these parts, extend in a small degree into these 
curved portions, the tone is injyred. 

The plane of the vibrations of the strings is that in which they 
are bowed, which is more or less oblique to the bridge, The 
vibrations may be cosidered divided into two sets at right angles 
to each other, a and å. 
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The touch-rod shows that these vibrations exist strongly in the 
upper part of the bridge. I venture to suggest that the use of 
the peculiar cutting of the bridge, which was finally fixed from 
trials, by Stradiuarius, is to sift the vibrations communicated by 
the strings and to allow those only or mainly to pass to the feet 
which would be efficient in setting the body of the instrument 
into vibration, the other vibrations which would be injurious in 
tending to give a transverse rocking motion to the bridge, being 
for the most part absorbed by the greater elasticity given to the 
upper part of the bridge by the cutting. Below the two large 
lateral cuts, the touch-rod shows a very great falling off of the 
vibrations 46, In the case of a violoncello these vibrations were 
also very greatly reduced below the side openings of the bridge. 

The violin on which the experiments were made was without 
a bass bar, which is a piece of pine glued to the under side of the 
belly on the fourth string side, This bar is regarded as strengthen- 
ing the belly and also enabling it to respond better to the lower 
notes, The touch-rod showed no difference in the general 
behaviour of this violin from a fine one by Stradiuarius contain- 
ing a bass bar. vi pesi 

On the Proportional Thickness of the String#—As the lengths 
of the strings are the same, we have only the two conditions of 
weight and tension on which their pitch depends, It is oWious 
that for equal pressure on the feet of the bridge, as well as for 

more convenient fingering and bowing, the strings should be at 
` the same tension. They should therefore differ in weight, so as 


1 In the *‘ Early History of the Violin Family,” Engel, speaking of the 
Crwth, says :—‘* Furthermore, the contrivance of placing one foot of the 
bridge fhrough the sound-hole, insrder to cause the pressure of the strings 
to be resisted by the back of the instrument, instead of by the belly, is not 
so extraordinary and peculiar to the Crwth as most writers on Welsh music 
maintain. It may be seen on certain (riental instruments of the fiddle kind 
which are not provided with a sound-post. For instance, the bridge is thus 
placed on the three-stringed fiddle of the modern Greek, which is only a 
variety of the ordinary rabab, but which the Greeks call lyra. Inappropriate 
as the latter designation may appear, it is suggestive, inasmuch as it points 
to the ancient Iyya as the progenitor of the fiddle. ””—P. 28, 

e 


NATURE 





-— = ar r a e = = = 
i r e a ee Oe 


261° 








to give fifths when brought to the same tension, The weights 
of the strings are inversely as the squares of the number of 
vibrations, which in the case of fifths is as 3 to 2, namely, as 9 
to 4. As the first three strings are of the same material, it is 
more convenient to take their diam€ters, which must he as 3 to 
2, that is, each string in advancing from the first string ust be 
half as thick again as the string next to it. In the case of the 
fourth string, covered with wire, we must find np a af the 
third string of gut, and take a fourth string of which the weight 
is 9 to 4 for the third string. 

A good average thickness of 2nd (A) string = 0°0355 inch. 

Then the strings should be— Int = 0'0237 

2nd = 0'0355 
3rd = 00532 ,, 

A gut string 0°0532 inch in diameter “weighs, when of the 

same length as a fourth string, 0°98 grm., then the fourth -= 2 20 
rms. 

j Ruffini sells sets of strings in sealed boxes, and these vere 
found to be in about the same relative proportion to each other 
as the sizes indicated on the gauges sold by several maker~. 

The measures of a set of Ruffini’s strings were found to be 

d 


Ist = 0'0265 inch. 


3? 


and = 0°0355 4, 
3rd = 00460 ,, 
4th = 1°4100 grm. 


It will be seen that the first string is thicker, and the third 
thinner, and the fourth much lighter than the theoretical vafues. 
Therefore the tension cf the first string would be greater, and 
that of the third and fourth strings less than they sheuld be in reia- 
tion to that ofthe second string. The greater flexural rigidity of 
the fourth string will have a small effect in the direction of naling 
the vibrations quicker, and therefore of making tbe teu ion 
required less. bs 

By means of a mechanical contrivance I found the wei-hts 
necessary to deflect the strings to the same amount when the 
violin was in tune. ‘The results agreed with the tensions w'uch 
the sizes of the strings showed they would require te giv fft. 

A violin strung with strings of the theoretical size was very 
unsatisfactory in tone. 

The ex; lanation of this departure of the sizes of the str-ngs 
which long experience has shown to be practically most suitable, 
from the values they should have from theory, lies probally in 
the circumstance that the height of the bridge is different for the 
different strings. It is obvious, where the bridge is high, there 
is a greater downward pressure. By this modification af the 
sizes of the strings there is not the greater pressure on the fourth 
string side of the bridge which would otherwise be the case. 
On the contrary, the pressure is less, which may assit the 
setting of the belly into vibration. There is alo the circum- 
stance that the strings which go oy a high part of the br.dge 
stand farther from the finger-board, and have therefore to be 
pressed through a Breater distance, which would require more 


force than is required for the other strings, if the tension were 
not less. 
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UNIVERSITY AND EDUCATIONAI. 
INTELLIGENCE 


CAMBRIDGE.—The next examination for Minor Scholar-hips 
and Open Exhibitions at St. John’s College will take plece in 
December, 1883. There will be open for competition, beides 
certain Exhibitions, two Minor Scholarships of 507. ver annum 
and two of 757. ; also such Foundation Scholarships as shall be 
vacant, two of which may, after the commencement of residence, 
be increased in value to 100/. each. 

Candidates may offer themselves for examination in any of 
the following subjects :—Classics, Mathematics, Natural Science, 
Hebrew, or Sanskrit. 

The Examinations will begin on Tuesday, December 11. 

Successful candidates will be required to commence residence 
not later than October, 1884. Further particulars of the Scho- 
larships and Exhibitions may be obtained in Octoher, 18S 3, on 
application to one of the tutors. 


SCIENTIFIC SERIALS 


Bulletins dela Société d’ Anthropologie de Paris, tom. v. Tac. iv. 
1882.—Discussion on M. Ball’s case of cretinism, in which theaxiom 
advanced by M, Lunier was generally accepted, that, while idiocy 
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is hereditary and congenital, cretinism is endemic.—M. Gustave 
Le Bon, in defending the accuracy of his determinations of the 
comparative weight of the brain of boys and girls against the charges 
advanced by MM. Budin and Manouvrier, explains his methods 
of determination, which, in fiis opinion, confirm the conclusions 
contained in his earliest memoir on the subject: viz. that (1) 
while male and female children differ very little in weight at their 
birth, when, if the weight of boys be taken at roo, that of girls 
will be 94°28, the difference between the sexes in adult life may 
be at least three times greater; (2) that at the same age, with 
equal stature and weight, the female brain will be found notably 
inferior in weight to that of the man.—On the cranial dimen- 
sions of the savage Stiengs, or Mois, of Cochin China, by Dr. P. 
Neis, who finds that this people exhibits the low mean cranial 
capacity of 1400, witb a cephalic index of only about 75.—M. 
Capitan records the results of his experiments on the methods of 
.trepanning employed in prehistorictimes. He has experimented 
both on the living and dead subject, using a flint instrument, 
with which he reproduced perforations similar to those observed 
in prehistoric crania, This was effected by boring and incision, 
eis well as by scraping, and in both cases the animals operated on 
recovered rapidly and completely from the operation, although 
Broca had maintained that the removal of any part of the cranial 
surface could not possibly have been effected on the living subject 
by such instruments as were used by primitive man.—Dr. Col- 
ligngn describes the nature of the human remains found at 
‘Cumitres, Meuse, belonging to the Neolithic age, among which 
are s¢ven well preserved skulls, and various long bones, including 
two platycnemic tibiæ.>—Dr. Heurot’s report of the ossuary of 
the polished stone period, discovered in 188i at Liry, in the 
Ardennes, was Jaid before the Society by M. Mortillet, who drew 
attention to the extraordinary projection of the lower jaw obser- 
vable in one of the crania, which in this particular seems to fore- 
shadowethe present and future evolutionary change, rather than 
to accord with the ordinary type of the receding anthropoidal chin 
of the prehistoric ages. In the course of the discussion arising out 
of Dr. Heurot’s communication, M. Legnay described similar 
burial places examined by himself at Le Grand Compant, near 
Luzarches, and at Vaureal, Pontoise, where, as at Liry, a passage 
composed of upright stones, and covered in with wood, gave 
admittance to the true sepulchral chambers.—M., Topinard re- 
e ports on his examination of Le Questionnaire de Sociologie et 
d’ Ethnographie, issued by the commission appointed by the 
Society for its elaboration ; and while he approves generally of 
the plan followed, which is that suggested by M. Letourneau, he 
has drawn attention to numerous points omitted by the latter, 
who, by his mode of defending the proceedings of the Society, 
and attacking M. Dally, gave an aggressively personal character 
to the discussion, very unusual in meetings ef the Society. Owing 
to want of unanimity among the members, the method to be fol- 
lowed for the French system.of instructions for travellers still 
remains undgided.—The Galibis of Cayenne, who have long 
been established in the Jardin d’Acclimatafion of Paris have 
been made the subject of an exhaustive study by M. Manouvier, 
whose detailed communications of the numerous observations 
and determinations in regard to the sociology, language, and 
ethnology of these tribes led to a somewhat lengthy di<cussion on 
the rationale and early extension of the practice of the couvade, 
which has been observed among the Galibis of French Guiana, 
as well as among the Basques, and appears to have prevailed 
under various modifications among several ancient peoples. 


Rendiconti of the Reale Istituto Lombardo, May 31.—A com- 
parative study of the fauna of the various Pliocene deposits in 
Lombardy, by Dr. C. F. Parona. As many as 275 species were 
examined, 248 in the Pliocene of the Northern Apennines, and 
187 in the Upper Miocene, of which 117 still survive in the 
neighbouring seas.—On Paff’s method of integration of partial 
differential equations of the first order, by Prof. E. Beltrami.— 
A contribution to the history of the adulteration of food from 
the earliest times, by C. L. Gabba.—On the mortality of infants 
during the first and second years of their lives in the various 
provinces of Italy, by Prof. G. Sormani, For the decade ending 
1880 the average rate of mortality in the first year throughout 
Italy was 214°9 per 1000, and in the second 114°6 per Icoo, 
‘Compared with the rest of Europe, these figures show that Italy 
occupies the lowest position in the scale, the death-rate being in 
excess gven of Croatia and Slavonia (107°4) and of Russia 
(102°7). Inthe general comparative table, Ireland stands first 
(34°5), England occupying a medium position with an average 
of 59'I per 1000,—The carger of David Lazzeretti, founder of 


the new sect of Lazzeuettists, studied in the light of documents 
recently discovered, by G. BarzellottiiThe telephone in its 
legal aspect (continued), by C. Norsa. 


Bulletin de la Société d’ Encouragement pour I’ Industrie 
Nationale, June, 1883.—Report on M. Lavanchy-Clarke’s 
workshops for the blind, by M. Legentil.—Report on M. 
Latry’s tinted papers, by M. Ern. Dumas.—Colouring elements 
of madder and their metamorphoses, by M. A. Rosenstiehl.— 
On the saline tracts in the southeeast of France, by M. P. de 
Gasparin,—On sewing-machines nd sewing-machine industries 
of all sorts, as shown at the Pari$ Universal Exhibition of 1878, 
by M. Emile Bariquand. 


ê 

THE number for June 15 of the Archives des Sciences Physiques 

et Naturelles contains researches on the absorption of ultra-violet 

rays by different substances (seve plate-), by M. J. L. Soret 

(fourth memoir).—A new contgbution concerning tke family of 

Tintinodea, by Dr. Herman Fol (one plate).—On the magnifying 

power and strength of dioptric arrangements, by Dr. Adrien 

Guébhard.—Meteorological observations at the Geneva Observa- 
tory for the month of May. ° 
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SOCIETIES AND ACADEMIE Smam o« 
LONRON 

Geological Society, June 6.—Mr. J. W. Hulke, F.R.S., 
president, in the chair. —George Paul was elected a Fellow of 
the Society.—The following communicatichs were read :—The 
estuaries of the Severn and its tributaries, an inquiry into the 
nature and origin of their tidal sediment and alluvial flats, by 
Prof. W. J. Sollas, M.A., F.R.S.E., F.G.S.—Notes on a col- 
lection of fossils and rock-specimens from West Australia, north 
of the Gascoyne River, by W. H. Hudleston, M.A., F.G.S. 
—Notes on the geolegy of the Troad, by J. S. Diller. Com- 
municated by W. Topley, F.G.S. This paper gave a brief 
account of the results obtained by the author whilst attached 
to the United States Assos Expedition. Together with a geo- 
logical map (scale I : 100,000) this was sent to Mr. Topley for 
the service of the new geological mag of Europe (and its bor- 
ders), which is now being prepared by a Committee of the 
International Geological Congress. The country described is 
that lying south and west of the River Menderé (Scamander). 
The sedimentary rocks may be divided into three great groups :— 
I. An old, possibly Archzean, highly crystalline series, forming 
the mountainous Jands of the Ida range (5750 feet), but also 
appearing in smaller detached areas to the west and north-west. 
Probably these have existed as islands from early times, and 
around these the later rocks have accumulated. Mount Ida itself is 
almost a dome, the lowestrocks (tale schists) occupying the summit. 
On the northern slopes there is true gneiss. No igneous rocks 
enter into the structure of this mountain. At different horizons 
there are bands of coarsely crystalline limestone, and as far as 
can be seen this series is conformable throughout. 2. Resting 
on these old rocks and in part made up of their remains is a 
series of partially crystalline rocks, chiefly limestone. It is 
probable that this series is in large part of Cretaceous age; but 
it contains rocks which are older, possibly Palzozoic. Eocene 
fossils have lately been discovered by Mr. Frank Calvert, which 
also may have come from this series. The rocks in the south of 
the Troad, hitherto supposed to be Lower Tertiary, are now 
known to be of later date. Sharply marked off from these 
older rocks are the Upper Tertiaries; these are of two ages, 
occurring in two distinct areas. 3. The Upper Miocene, which 
fringes the western shores of the Troad, and forms a broader 
band. at the north-west corner in the lower course of the Menderé, 
Hissarlik,is built on this. These beds are marine, and belong to 
the Sarmatian Stage. The Troad is the most south-westerly 
point at which the Alactra-kalk is yet known. 4. Freshwater 
beds,*which occur in force in the interior of the country, between 
the Menderé and the south coast, and in patches near the coast. 
These are Upper Miocene or Lowest Pliocene. Later than these 
are the Pliocene beds of the great plain of Edsemet. The igneous 
rocks are of various ages, but most are of Tertiary date. The 
oldest is a granite which intrudes through and alters the oldest 
(? Archzean) crystalline rocks. This is invaded by dykes of 
Quartz-porphyry. Quartz-diorite invades and alters the group 
of partially crystalline rocks. The oldest rocks in the newer 
series are the Andesites and Liparites. These, in-part, are older 
than the Sarmatian stage, as the conglomerate at its base con- 
tains fragments of these rocks, But they are also in part of 
later date. Where they can be studied together the Liparite is 
the later of the two, as it flows throygh and carries ùp fragments 
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of the Andesite. The Andesite (unlike tfe Liparite) seems to 
have reached the surface, in some cases, through volcanic vents. 
Basalts and Nepheline-basalts are of late Tertiary date; possibly 
they are the latest volcanic rocks of the district, but their relation 
to the other eruptive rocks of the Troad cannot be definitely 
determined. The volcanic rocks in the isolated area between 
Alimadja and Lyalar are interesting because their relative ages are 
here well seen. The earliest was melaphyre; this was followed 
by mica-andesite, horneblend@-andesite, auzite-andesite, basalt, 
and Jate (if not last) by liparites “Mr. Topley, who in the absence 
of the author read the paper, explained the objects of the Assos 
Expedition and the geological results obtained by Mr. Diller, 
He gave a short account of previous literature, and mentioned 
some of the main points in which our knowledge of the Troad 
is now advanced. Mr. Topley briefly described the physical 
geography and general structure ef the country, illustrating this 
by means of a section which he had prepared from Mr. Diller’s 
map and paper. 

Zoological Society, June 19.—Prof. Flower, F.R.S., pre- 
sident, in the chair.—The Secretary read an extract from a 
letter received from Mr. Albert A. C. Le Souéf, containing 
Opsereniaem® on the colouration of the plumage of the Satin 
Bower-bird (Ptilonorhynchus Rpolosericeus).—Prof E. Ray Lan- 
kester, F.R.S., read a memoir on the muscular and endoskeletal 
systems of Lewulus and Scorpio, drawn up by himself with the 
assistance of his two pupils, Mr. W. J. Barham and Miss E. M. 
Beck. These investigations seemed to confirm Prof. Lankester’s 
previously expressed views as to the near affinity of these two 
forms, hitherto usually referred to different classes of the animal 
kingdom, and to justify the association of Zzzzudus with the 
Arachnida,—A paper was read by Dr. Gwyn Jeffreys, F.R.S., 
F.Z.S., on the Mollusca procured during the cruise of H.M.S. 
Triton between the Hebrides and Faroes in 1882. Ten new 
species of Gastropoda were described, and another species 
(Fusus sabini) was fully diagnosed. The chief interest of the 
paper consisted in the distinction of the Mollusca inhabiting the 
“warm” and ‘‘cold” araas of that sea-bed, in accordance with 
the views of Dr.*Carpenter and the late Sir Wyville Thomson. 
—A communication was read from Mr. Martin Jacobi, contain- 
ing descriptions of some new species of Beetles belonging to the 
family Galerucide.—Prof. P. Martin Duncan, F.R.S., read a 
paper on the Madreporarian genus Lhymastrea of Milne- 
Edwards and Jules Haime, and gave the description of a new 
species obtained on the west coast of India, which he proposed to 
call Phymastrea irregularts.—Dr, J. S. Garson, F.Z.S., read 
a paper on the anatomy of the Pygmy Hog of Nepaul (Porcula 
salvania of Hodgson), as exhibited in a female specimen of this 
animal which had lately died in the Society's Gardens. Dr. 
Garson came to the conclusion that this animal was not suffi- 
ciently different from the true Pigs (Sus) to warrant its generic 
separation.—A communication was read from Mr. Osbert 
Salvin, F.R.S., containing an account of a series of birds col- 
lected by Capt. A. H. Markham, R.N., at various points of the 
western shores of the Pacific, from Esquimault on the north, to 
the Straits of Magellan on the south, including some from the 
Galapagos Islands and from the island of Juan Fernandez.—Mr. 


E. W. White, F.Z.S., read some notes on the birds of the, 


Argentine Republic, being a supplement to two former papers 
read before the Society on the same subject.—A commuaication 
was read from Mr. A. Boucard, C.M.Z.S., containing an 
` account of a collection of birds made in Yucatan by Mr. 
Gaumer, 

SYDNEY 


Royal Society of New South Wales, May 2.—Annual meet- 
ing.—The number of new members elected during the year was 
forty-one, making the total number of ordinary members upon the 
roll to date 486. At the Council meeting held on December 13 it 
was unanimously resolved to award the Clarke Memorial Medal for 
the year 1883 to Baron Ferdinand von Müller, K.C.M.G., E.R.S., 
Government Botanist, Melbourne ; and at the same meeting the 
Council awarded the prize of 25/., which had been offered for the 
best communieation on the ‘‘ Influence of Australian Climates and 
Pastures upon the Growth ®f Wool,” to Dr. Ross, M.L.A., 
Molong ; and the prize for the one upon ‘The Aborigines of 
New South Wales” to Mr. John Fraser, B.A., West Maitland. 
During the year the Society held ten meetings, at which the 
following papers were read:—Annual address by H, C. 
Russell, F.R.A.S.—On the geology of the Hawkesbury sand- 
stone, by Rey. J. E. Tenison-Woods, F.G.S.—On tropical 
rains, by H. C. Russell, F.R.A.S.—On the orbit of the late 
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comet, by G. Butterfield.—On a method of determining the true 
south, by J. S. Chard.—Notes on the progress of New South 
Wales during the years 1872 to 1881, by Christopher Rolleston, 
C.M.G.—On some marine fossils ofgthe coal-formation of New 
South Wales, by Rev. J. E. Tenison-Woods, F.G.S., I. LS. — 
On some Mesozoic fossils from the Palmer River, (Jueensland, 
by Rev. J. E. Tenison-Woods, F.G.S., F.L.S.— On French 
geographical societies and the colonies, by E. M. de la Meslee. — 
Notes on the aborigines of New Holland, by James Manniny.— 
On the ashes of some Epiphytic ferns, by W. A. Dixon, F. C.S. 
—On a fossil plant formation in Central Queensland, by Rev. 
J. E. Tenison-Woods, F.G.S., F.L.S.—The Medical and 
Microscopical Sections held regular monthly meetings. The 
sum expended upon the library during the. year was 422/. 12s. 10.7. 
At the annual meeting M. Louis Pasteur, M.D., was unani- 
mously elected an Honorary Member of the Society, to fill the 
vacancy caused by the death of the late Dr. Charles Darwin, 
M.A., E.R.S., and Dr. Ottokar Feistmantel of Calcutta was 
elected a Corresponding Member.—Names of the new Couner :— 
President, Hon. J. Smith, C.M.G. Vice-Pre-idents: Charles 





Moore, F.L.S., W. A. Dixon, F.C.S. Hon. Treasurer, If. G. ° 


A. Wright, M.R.C.S.E. Hon. Secretaries: Prof.¢! iversidge, 
E.R.S., F.G.S., Dr. Leibius, F.C.S. Members of Council: 
Robert Hunt, F.G.S., Dr. W. Morris, P. R. Pedley, Frederick 
Poolman, Chr. Rolleston, C.M.G., H.C, Rus-ell, NA 


PARIS 

Academy of Sciences, July 2.—M. Blanchard, presiđen:, 
in-the chair.—Obituary notices of M. Mgillard de lx Groufnerie, 
by M. Bertrand ; of Mr. William Spottiswoode, by M, Dumas; 
and of General Sabine, by M. d’Aebbadie.—On the condena- 
tion and liquefaction of gases, by M. J. Jamin.——-On the torra- 
does that swept over Kansas, United States, on May 30, 1579, 
by M. Faye. Although every tornado almost invariabl¥ takes 
place in the south-west quadrant of an area of co «paratively 
low pressure (Finlay’s ‘‘ Report of 600 Tornadoes”), this mete >- 
rological condition is not to bgregarded as their true cause. The 
author shows on the contrary that, like other storms and® hur-i- 
canes, they are due to whirlwinds descendiag with vertical axis, 
and originating, not in the lower atmospheric :trata, but in the 
upper currents whose direction is entirely independent of the 
light winds previously prevailing near the surface of the earth.— 
Remarks and observations on MM. Carl Vogt and Emile Yun,’s 
treatise on practical comparative anatomy, by M. de Quatre- 
fages. For Darwin’s biological tree representing all life past, 
present, and even future on the globe, Vogt and Yung substitute 
a grove composed of many distinct trees, the number and species 
of which still remain to be determined. But wLile this concep- 
tion deprives the Darwinian theory of much of its seductive 
grandeur, evolution itself can lose nothing by abandoning an 
absolute system in which mere hypothesis plays far too large 
a part.—On a complete gystem of the combinations of two 
biquadratic binary forms, by M. C. Stephanos.—On a class of 
lineal equations of the fourth order, by M. E. Goursat.-- On 
surfaces of the third order, by M. C. Le Page. A method 
is proposed of constructing a surface of the third ordey 
determined by nineteen points.—On the ap lication of Am- 
père’s method to the determination of the elementary law of 
electrical induction by displacement, by M. Quet.-—Electro- 
dynamic actions involving arbitrary functions; hypotheses de- 
termining these functions, by M. P. Le Cordier.— Method of 
unmagnetising timepieces which have become magnetised by 
the vicinity of a powerful magnetic field, by M. Deprez.—Actiun 
of chlorhydric acid on the protosulphuret of tiu, by M. A. Ditte. 
—On the fusibility of salts, by M. E. Maumené.—On a new 
process of making a quantitative analysis of urea, by M. L. 
Hungouneng.—An examination of the corpuscles held in suspen- 
sion in water, by-M. Eug. Marchand.—Deposits of barytine, 
celestine, and anhydrite, their association and probable mode of 
formation, by M. Dieulafait. The experiences of M. Gorgzeu 
are shown to be inadequate to explain the formation of these 
substances in lodes and in saline lands. At the same time they 
are not to be absolutely rejected, and may prove to be of great 
value when the chemical aspect of volcanic phenomena is taken 
seriously in hand. —Infiluence exercised by the elements con- 
tained in sea water on the development of fresh-water animals, 
by M. H. de Varigny. From experiments made with the spawn 
of frogs and other organisms, it appears that chloride of dium 
(kitchen salt) is the substance most noxious to the devel »pment 
of fresh-water animals. —Application of heat to the preservation 
of wines in common use, the blends kyown as ‘‘vins de coupage,’’ 
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by M. E. Houdart. By this process all danger of fermentation 
is-avoided, while the quality and appearance of the wines so 
treated remain unimpaired. 


° BERLIN 

Physiological Society, June 15.—In continuation of the 
experiments upon the influence of temperature upon the time 
occupied by reflex actions, which Prof. Kronecker described at 
the last meeting, Prof. Ewald communicated observations which 
he had made upon patients who were suffering from rabies, 
These patients responded with a reflex jerk quicker in a tem- 
perature between o° C. and 5° C. than in temperatures between 
40°—so°, and at higher temperatures the times occupied by a 
reflex action again became shorter.—Dr. B. Baginsky spoke 
about the results of @xperiments which he had instituted in order 
to determin: the function of the cochlea. It is well known that 
anatomical research has determined that the membrana basilaris 
of the cochlea, in which the terminal filaments of the auditory 
nerve are distributed, increases in breadth from the bottom 
towards the upper part; and Herr von Helmholtz had founded 
an hypothesis upon this to explain the differentiating perception 
of certain ligher tones, viz. that the sound-waves that penetrate 
into the cochlea occasion a synchronous vibration either in the 
broader upper half or in the narrower lower half of the mem- 
brana basilaris, so that the higher tones would fexcite the fibres 
of @he auditory nerve distributed in the lower part, and the 
deeper notes the fibres distributed in the upper part. In 
animajs which are low in the scale of development there is a 
similar arrangement, vahich consists of auditory cilia of different 
lengths, which have the same function, as the shorter ones are 
intended for the higher note’, and the longer ones for the deeper 
notes and noises, and are set into syncbronous vibration by 
them... This hypothesis has been experimentally confirmed in 
the case of the auditory cilia of the lower animals, and it had 
actually turned out true that deep notes produced vibrations in 
the long hairs, and high notes in the short ones. Herr Baginsky 
now wndertook to test the hypothesis of Herr von Helmholtz 
experimentally on the cochlea of higher animals, After he had 
succeeded in overcoming the great practical difficulties, he 
wounded the top of the cochlea of the healthy ear in dogs which 
had been made absolutely deaf of their other ear, and then 
observed their hearing powers by means of the different notes of 
organ-pipes between c and c’””, On the third day after the 
immediate consequences of the operative interference had dis- 
appeared, it was found that the dogs responded perfectly to the 
notes c"”, c", d", c, but were deaf to the deeper notes, This 
condition remained unaltered for weeks, and when the animal 
that had been the subject of experiment was killed, the post- 
mortem examination showed that the top ®nly of the cochlea had 
been wounded? and that the filaments of the auditory nerve that 
were distributed to that powion were destroyed, Less precise 
were the re@ilts of the experimentsein whigh the lower | art of 
the cochlea was destroyed; in these cases absolute deafness 
occurred in a succession of cases; in other cases, again, the dogs 
responded to high as well as to low notes, to the latter, perhaps, 
@ little better ; and again, in other cases, on the other hand, the 
dogs only responded to the notes ¢, ¢’, c’, while they were deaf to 
the highernotes. But this condition only lasted some fourteen days ; 
then hearing power for the higher notes set in again, and soon 
reached the same sensitiveness as that for the deep notes. Post- 
mortem examination showed in these various cases different 
degrees of distinction occasioned by the operation. Herr 
Baginsky believes that he has by his experiments, in particular 
by the results of lesion of the top of the cochlea, verified ex- 
perimentally for the mammalian cochlea the hypothesis of von 
Helmholtz.—Dr. B. Fränkel syoke concerning the different 
views of authors as to the behaviour of the pharyngo-nasal 
isthmus during the phonation of vowels, and about the attempts 
which have been made, up to the present inconclusive, to prove 
the closure or the patency of the isthmus. He himself has be- 
come convinced by his observations that in the phonation of all 
vowels the communication between the pharynx and nasal cavity 
remains patent, although more or less narrowed, and he demon- 
strated this partly by means of a spirit-manometer, one of whose 
limbs was brought into connection with one nostril, at the same 
time closing the other nostril while he was sounding the letter, 
or by means of a flame towards which he directed an elastic tuLe 
which*was in connection with both nostrils. Not only on pro- 
nouncing A, but also with E, O, I, and U, a current of air was 
seen to issue from the nose. Dr. Frankel then discussed the 
various varieties of nasal sech, of which he distinguishes three 
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anatomical varieties, ‘and finally gave his view as to the function 
of the uvula, which occurs only in man and in some of the 
higher apes, viz. that it has got nothing to do with the shutting 
off the isthmus nasopharyngeus or any connection at all with 
speech ; it serves rather to protect the larynx in swallowing by 
dividing mouthfuls of solid food and drink into two portions, 
and thus compelling them to slip down on either side of the 
larynx ; it likewise forms an elongation of the epiglottis.—Prof, 
Kronecker gave a short expositfon’ of a demonstration which 
Dr. Openschewsky gave to the society. In experimenting on 
the influence of the vagus and upon the gastric movements, it 
was observed that when the peripheral engl of the gastric branch 
of the vagus is stimulated by single currents, the contraction of 
the cardia does not occur until efter the cessation of the stimu- 
lations, although during the contirfiance of these no contraction 
of the stomach is observed, vehen a certain frequency of repe- 
tition of the stimuli has been attained. This induced Dr, 
Openschewsky to examine more closely the inhibitory action of 
the vagus. It has now been known for a good many years that 
in high degrees of anzmia the c&rdia executes spontaneous 
rhythmical contractions ; by ligature of the coronary artery this 
anemia could be artificially produced ‘and the rhythmical cor- 
tractions could be produced in the cardia. If the péripheMal 
ends of the gastric branches of the vagus were now stimulated, 
an inhibition of these movements of the cardia regularly occurred, 
which lasted as long as the stimulation of sthe vagus. It is thus 
proved that the gastric branches of the vagus contain inhibitory 
as well as excitant fibres, exactly as its cardiac branches ; and 
Dr. Openschewsky proposes to work out this part of the physio- 
logy of the vagus still further. 

VIENNA 

Imperial Academy of Sciences, April 12.--M. Abeles, 
on secretion from the living kidney if floated through with 
blood.—E. Hussak, on- cordierite in volcanic outcasts.— 
E. Zuckerkandl, on the communications between the arteries 
of the human lung.—J. Wroblewski and K. Olszewski, on 
the liquefaction of oxygen and sofidification of carbon di- 
sulphide and alcohol.—G. Goldschmidt, on pyrene-quinone.— 
T. von Oppolzer, tables to determine eolipses of the moon.—J. 
Liznar, a note on the theory of Lamart’s variation apparatus for 
horizontal intensity. 
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CHOLERA PROSPECTS 


“ee early history of cholera is involved in a good deal 

of obscurity, and it was not until 1817, when the 
disease caused a terrible mortality amongst our troops in 
India, and subsequently spread into different parts of the 
Asiatic continent, that an noteworthy attention was 
given to it by Eusopean observers. It is very possible 
that even previous to the present century cholera had 
made its way into Europę, but the first trustworthy record 
of its course westwards was in 1831, when it travelled by 
way of Russia and the Baltic, and, as far as we know, 
made its appearance for the first time in England. In 
the following year ite became widely prevalent in this 
country. In the years 1848-49, and again in 1853-54, 
&holasaaavelled to Europe and England from the East, 
taking much the same route as it did in 1831-32, The 
last outbreak from which we have suffered was in 1865-66, 
the disease beingsimported into Southampton in 186s, 
and reappearing both in the metropolis and in several 
other parts of the United Kingdom in the following year, 
But on this occasion the infection for the first time 
reached us through Egypt, having travelled there in the 
track of the Mohammedan pilgrims, who were on their 
return from Mecca, and being then distributed along the 
lines of steamboat traffic which, starting from Alexandria 
as a centre, radiate towards ports in the Mediterranean 
and on our own shores, In 1866 thé disease became 
epidemic in the metropolis, and its special incidence in 
the East End was shown to be in the main due to the 
polluted character of the water delivered to that part of 
London, 

The disease is once more prevalent in Egypt; it has 
already caused over 2000 deaths in a few towns in the 
delta of the Nile, and the prospect of its Spread to the 
several ports of Europe is regarded with universal 
concern. 

The etiology of cholera, in so far as relates to its influ- 
ence in this country, does not admit of much doubt. The 
infection must be actually imported into our midst ; it 
has never yet been imported except through human 
agency, and the poison appears to be all but, if not 
entirely, limited to the discharges from the bowels and to 
the matter vomited by the patients, Where these go the 
poison goes; hence sewers and drains receiving them 
tend to become channels for conveying the disease; soil 
fouled by them may, by leading to the pollution of well 
' and other waters, as also by aérial emanations, favour its 
diffusion ; and, to a less extent probably, the bed-linen 
and personal clothing of the sick may bécome vehicles of 
infection. In all essential respects the disease appears 
to spread under much the same conditions as favour the 
spread of enteric or typhoid fever, and, like that disease, 
it has in this country mainly been associated with the 
use of water supplies, which have been subjected to the 
risk*of receiving the specific infection. What that infec- 
tion consists in is not yet known, but judging from 
analogy it is a definite organism capable of reproducing 
its own kind under those conditions of filth which we 
have adverted to as being associated with the spread of 
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the disease. In the case of anthrax, which causes 
the so-called wool-sorter’s disease in man, and in 
the case of relapsing or famine fever, the microscope 
has succeeded in showing the organisms which lead to 
the production of those specific affections ; but in the case 
of cholera no such results have as yet been attained, and 
this notwithstanding the laborious microscopic and other 
researches which have been made in India and else- 
where. 

Having regard to the factthat cholera is as yet confined 
to Egypt, and that any spread may be expected to follow 
on the lines of human intercourse, the most obvious 
means of staying its spread to this ceuntry would at first 
sight appear to consist in quarantine measures. Such 
measures are already in force all along the Mediterranean, 
and even on the Atlantic coasts of Portugal, Spain, and’ 
France, but England has decided to adopt no such course, 
and our Government have acted wisely in arriving at thie 
decision. Quarantine, in order to be effieient, musi 
exclude all the healthy as well as the sick who arrive in 
our ports after having passed through the infected area, 
and if there be really reason to believe that vessds so 
arriving contain within them the germs of infection, and 
that those on board are liable to, contract cholera, the 
result of detaining suspected fleets of merchant and 
passenger ships at the entranc® of our ports until the last 
of those who are susceptible have suffered from the 
disease can be more readily imagined than described. 
In point of cruelty and selfishness such a practice could 
probably not find its a a But, as a matter of fact, 
quarantine invariably fails to effect its intended purpose ; 
those.countries which practise it most rigidly are those 
to which cholera has almost invariably spread, and 
the line of loaded rifles and fixed bayonets by which, 
quarantine measures have surrounded Damietta and 
Mansurah; the two first towns infected in Egypt, have 
certainly not succeeded in preventing extension of the 
disease along the lines of railway in the direction of Cairo 
and of Alexandria. For some thirty years we in England 
have trusted to a different system; and that system, which 
is known as one of “medical inspection,” has received 
the formal assent of tye delegates of the Gholera Con- 
ference which met at Vienna in 1866. Instead of herding 
the healthy together with the sick, we endeavour to deal 
with the sick and their infected things in sucha way as 
to prevent the spread of infection to the healthy: To 
take an example. A ship arrives from Port Said in the 
Thames, Off Gravesend it is boarded by a Customs 
officer, to whom written statements as to the health of all 
present or previous passengers must be made. If any 
case either of cholera or of suspicious diarrhea has 
occurred, the vessel is detained for a period sufficient to 
allow of a medical examination of all passengers and the 
crew by an official of the Port Sanitary Authority, who in 
turn have power to remove to their hospital ship all infec- 
tious patients, to detain for a period of probation all 
Suspicious cases of sickness, and to disinfect the vessel 
and all infected articles. The really healthy are however 
permitted to land, and the vessel itself is detained no 
longer than is needed in the interests of health. 

So far as the importation of the disease is concerned, 
our national system tends to greater security than a pro- 
cess of rigid quarantine, which would certainly be evaded 
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as it has been heretofore. It remains for all who are 
concerned to see that our water sources, whether public 
or private, shall be free from all risk of- contamination, 
and so to arrange our means of house and of public 
drainage as to secure all dwellings against the entrance 
of sewer air into them. Much has been done in these 
directions since cholera last threatened our shores, but 
more remains to be done if we are to rid ourselves of all 
the conditions wbich will tend to favour the spread of 
that disease should it succeed in finding an entrance into 
our country. 





* MODERN PERSIA 


The Land of the Lion and Sun: or, Modern Persia. By 
C. J. Wils, M.D. (London: Macmillan and Co., 
1883.) 

NE of the “ Fathers,” the great Austin we believe 

of Hippo, when asked which was the first Christian 
virtue, replied, Humility! And the second? Humility! 

And the third? Still Humility! So Dr. Wills would 

seem, consciously or unconsciously to think that of 

travellers the first, second, and third virtue is asecdote / 

The résguilt of this belief is one of the most graphic and 

entertaining books of travel ever published. With 

anecdote it begins, with awecdote it ends, and its sab- 
stance is anecdote, and all these endless anecdotes are 
themselyes distinguished by three cardinal virtues. ‘They 
are characteristic, they are well told, and they are 

Infinitely varied. By way of experiment we have opened 

‘the book, at haphazard at twelve different places, and at 

every place there was an anecdote, some pithy story or 

other illustrating the social customs and habits of the 

Persians and even of the very plants and animals of the 

lwanian world, where the author’s lot was cast for the 

space of fifteen years (1866-1881) as “ one of the medical 
officers of Her Majesty's Telegraph Department in 

Persia.” On one of the pages thus exposed occurs the 

subjoined incident bearing directly on the “scorpion 


controversy” recently carried on in the correspondence 


columns of NAWURE :—. 


“A story was told me bf the late Dr. Fagergren, a 
Swede who hdd been twenty-five ydars ineShiraz, to the 
effect that scorpions, when they see no chance of escape, 
commit suicide; and he told me that when one was sur- 
rounded by a circle of live coals, it ran round three times 
and*then stung itself to death. I did not credit this, 
supposing that the insect was probably scorched and so 
died. I happened one day to catch an enormous scorpion 
of the black variety, and to try the accuracy of what I 
supposed to be a popular superstition, I prepared in my 
courtyard a circle of live charcoal a yard in diameter. I 
cooled the bricks with water, so that the scorpion could 
not be scorched, and tilted him into the centre of the 
open ‘space. He stood still for a moment, then to my 
astonishment ran rapidly round the circle three times, 
came back to the centre, turned up his tail where the sting 
is, and deliberately by three blows stabbed or stung him- 
self in the head; he was dead in an instant. Of this 

curious scene I was an eye-witness, and I have seen it 
repeated by a friend in exactly the same way since, on 
. my telling the thing, and with exactly the same result. 
For the truth of this statement I am prepared to vouch ” 


(p. 249). 
More startling is the account at p. 307 of the “ house- 
snake an@ sparrow.” 
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“One morning I heardea great twittering of birds, and 
on looking out I saw some thirty sparrows on the top of a 
half-wall. They wef all jumping about in a very excited 
manner, and opening their beaks as if enraged, screaming 
and chattering. Presently I saw a pale-yellow coloured 
snake deliberately advancing towards them from the 
ornamented wooden window from which he hung. They 
appeared a// quite fascinated, and none attempted to fly 
away. The snake did not take the nearest, but deliber- 
ately chose one and swallowegl him. I got my gun, 
and notwithstanding the entreaties of my servants, some 
of whom wept, assuring me th&t the reptile was inhabited 
by-the late master of the house, I gaye him a dose of 
duckshot. He was a big snake, some four feet long. L 
cut him open and extracted the sparrow. After some ten 
minutes’ exposure to the sun, thé bird got up, and .after 
half an hour flew away apparently unhurt. The snake 
was not a venomous one, nor do we find venomous ones 
in houses in Persia.” 

Suitable also for the columns of aesczentéfic journal may 
be the subjoined about the “ transit of Venus” :— 

“ On the high road to the capital from the Cagmiwerthee 
members of the expedition seng by the German Govern- 
ment to observe the transit of Venus met a lovely vision 
in habit and hat on a prancing steed. They halted, 
saluted, and declared their errand. ` ə 

“< To observe the transit of Venus, ah, well, you can go 
home now, gentlemen, your duty is done, good bye;’ and 
the pretty vision disappears at a smart canter ‘away in 
the ewigkeit,’ as Hans Breitmann says. That joke 
dawned on those Germans after some hours”’ (p. 331). 

Dr. Wills has naturally a good deal to say about the 
Persian system of medicine, which ‘‘has its advantages 
in its delightful simplicity. All diseases are cold or hot. 
All remedies are hot or cold. A het disease requires a 
cold remedy, and vice versd. Now if fhe Persian doctor 
is called in, and has any doubt as to the nature of the 
disorder, he prescribes a hot treatment, let us say. Ifthe 
patient gets better, he was right; if worse, then he pre- 
scribes a cold remedy, and sticks to it. He thus gets 
over all need for diagnosis, all physiological treatment, 
and he cannot, according to his own lights, be wrong. 
. >». His fee is a few pence, or more generally he under- 
takes the case on speculation: so muchk, of which he is 
lucky if he gets half, if the patient gets well; nothing if 
he doesn’t... . Remedies and contrivances of a bar- 
barous nature, such as putting the patient in fresh horse- 
dung, or sowing him up in a raw hide, are the rule rather 
than the exception’’ (p. 34). 

Talismans, spells, and charms of all sorts are also 
much relied upon, in connection with which a charac- 
teristic story is told :— 

“During the cholera in Shiraz I was attending the 
daughter of the high priest, who was sitting surrounded 
by a crowd of friends, petitioners, and parasites. He was 
writing charms against the cholera. I, out of curiosity, 
asked him for oye; it was simply a strip of paper on 
which was written a mere scribble, which meant nothing 
at all. eI took it and carefully put it away. He told me 
that when attacked by cholera I had but to swallow it 
and it would prove an effectual remedy. I thanked him 
very seriously, and went my way. That day he called 
and presented me with two sheep and a huge cake of 
sugar-candy weighing thirty pounds! I did not quite see 
why he gave me the present, but de laughingly told me 
that my serous reception of his talisman had convinced 
the many bystanders of its great value, and a charm 
desired by an unbelieving European doctor must be 
potent indeed. ‘You see, you might have laughed at my 
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beard ; yoy did not. Iam Sah But if I could only 
say that you had eaten my charm, ah—%hen!’ ‘ Well,’ I 
replied, ‘say so if you like? and our interview ended ” 
(p. 291). 

Like most Europeans who have lived long amongst 
them, our author learnt to regard with very kindly 
feelings the simple-minded natives who with all their 
faults are endowed with many noble qualities of head and 
heart. The Persian is hes, described as “ hospitable 
and obliging, as honest as the general run of mankind, 
and especially well*disposed towards the foreigner. 
Hofne virtues amongst the Persians are many. He is 
very kind and indulgent t® his children, and as a son 
his respect for both parents i$ excessive. But the full 
stream of his love and reverence is reserved for his 
mother; and an undutiful son or daughter is hardly ever 
known in the country” (% 314). Here of course follows 
a flood of anecdotes, some of which serve also to illus- 
trase the@fiaracter of the Armenians, of whom he has 
little good to say. “I will net trust myself,” he writes, 
“to give my opinion of the Armenians, Ofcourse I have 
known brilliant exceptions; but when I say that I indorse 
all that Morier, Malcolm, Lady Shiel, and the standard 
writers on Persia have said of these people, I need not 
add that my impression is unfavourable in the extreme. 
They possess one good quality, however, thrift’’ (p. 316). 

In a work professing to give little more than personal 
experiences, valuable because derived from a lengthy 
residence in every part of the country, it would be unfair 
to look for any systematic information regarding the 
physical features, produtts, or natural resources of the 
Jand. Nevertheless, many useful details connected with 
these points occur here and there, and the statements 
made regarding the abundance and extraordinary cheap- 
ness of good provisions in all the fertile provinces would 
seem to justify the conclusion that Persia is not yet quite 
“played out.” Cheese and butter at twopence a pound, 
flour and bread at a penny in the towns and much less in 
villages, eggs at ninepence per four or five dozen, quails 
and partridges at fourpence a brace, hares at fourpence 
each, lamb and mutton at proportionately low rates, make 
Persia “the poor man’s paradise, in fact, fo live in, the 
cheapest country in the world” (p. 298). 

The work is furnished with a convenient glossary 
and an index, which contains some rather amusing 
entries; but there are neither maps nor illustrations 
beyond a solitary chupper-khana (posthouse) facing the 
title-page. But no such attractions were needed to render 
the “‘ Land of the Lion and Sun” a far more entertain- 
ing book than most of our fashionable three-volume 
novels. A. H. KEANE 





CHLOROPHYLL CORPUSCLES AND PIGMENT 
BODIES IN PLANTS 


Ueber die Eutwickelung der Chlorophyllkirner und 
Farbhorper. By A. W. F. Schimper. (Bot. Zeitung, 
1883.) 

Ueber Chlorophylikirner, Starkebildner und Farbkirper. 
By A. Meyer. (Bot. Centralblatt, 1882.) 


‘Ge 6 to a more exact knowledge of the 
contents of the vegetable cell have increased of late 


to an extent which justifies the hope that some generalisa- 
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tion of the facts may before long be possible ; meanwhile, 
botanists must have experienced a feeling akin to dismay 
at the scattered condition of much of the literature, and 
the apparent hopelessness of colJating the facts dealing 
with normal and abnormal ce)l contents. The works of 
Strasburger, Schmitz, Schimper, and others have already 
cleared the way to a better comprehension of many 
details, especially with regard to the cell nucleus and 
starch grains; but with each step it has been felt that the 
pushing back of the phenomena towards a common cause 
has raised other difficulties hitherto unforeseen. 

In the isolated position of such structures qs chloro- 
phyll grains and pigment corpuscles as ? unexplained cell 
contents, we have an illustration of wide significance in 
this connection, and the attempt to bring all such bodies 
as these and thè “‘starch-forming corpuscles” of Schimper 
into definite relationship one with another must be wel- 
comed as promising much simplification of nomericlature 
and discussion, the more so, since these relationships are 
now shown to be genetic, and therefore real. Schimper 
in Bonn, and A. Meyer in Strasburg, proceeding inge- 
pendently, have arrived at the conclusion that the chloro- 
phyll corpuscles, “‘starch-forming corpuscles,” andepig- 
ment bodies of the higher plants are Simply the more or 
less modified and mature condsions of certain minute 
protoplasmic structures found together with the nucleus 
in the youngest cells of any meristem. ‘ 

Whereas botanists have assumed that chlorophyll 
grains, starch-formers, nuclei, &c., are produced free in 
the protoplasm of the cell, we are now called upon tq note 
that such is not the case ; but that these bodies arise from 
distinct “structures present in the young cell from its 
earliest existence, and that any pigment (green or other- 
wise), starch grains (directly assimilated or not), &c., 
found in connection with the structures named, arise by 
later changes in the substance of the protoplasmic cor- 
puscles produced by continuous growth and division of 
the few, minute “ plastids’’ found in the young cell. 

Meyer and Schimper agree in all essential points re- 
garding the relationship and development of these bodies, 
and the slight differences in details and nomenclature 
between the two investigators in no way affect the main 
question. 

To quote an example, we may take Schimper’s descrip- 
tion of the development of the pigment bodies occurring* 
in the flower of Alemerocallis fulva. The cells of the 
perigone contain brick-red crystalline needles or three~ 
pointed tablets, which arise as follows :— 

In the very young flower bud, the cells contain, besides the 
nucleus and cell-protoplasm, minute bodies which Schimper 
names P/astidia—a general term for these bodies in all 
meristems, and independent of any function afterwards 
performed by them. When the flower bud is already 
green the dlasizdza nearest the light have acquired a dis- 
tinct green colour, and function, no doubt, as chlorophyll 
corpuscles; all such green Jlastidia are called by 
Schimper chloroplastidia. The plastidia in the cells 
more deeply situated, however, remain pale, and may be 
called leukoplastidia. All stages intermediate between 
leukoplastidia and chloroplastidia occur. The small lenti- 
cular chloroplastidta increase in size, become flatter, and 
divide as the cell grows. They then become narrower 
and pointed, some becoming needle- or spindle-shaped : 
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a few remain broad, and finally acquire a triangular form 
with sharply pointed corners. 

Meanwhile, the colour passes through intermediate 
dirty shades from gregn to brick-red; and, some time 
before the flower bud opens the ultimate shape and colour 
are attained, and the bodies are now called cromo- 
plastidia. Many similar instances have established the 
connection between the three kinds of ølastidia, eg. 
petals of Senecio, Bellis, Tropeolum, fruits of Sorbus, 
Rosa, Lonicera, &c. 

The primitive Dlastidia are universally present in the 
meristems of the higher plants, and have now been found 
in so many seeds and embryos, that Schimper suggests 
that they no doubt exist in the embryo-sac and oosphere 
from the first. All the chloroplasts of the plumule and 
‘stem-axis, &c., arise by division of the plastidia in the 
o punctum vegetationts of the young stem; these may be 
green Trem a very early stage, or acquire their green 
colour later, or remain colourless (lezkoflasts). In cases 
where the /eukoplasts form large starch grains, we have 
the Starkebildner discovered. by Schimper in 1880; all 
the kinds of Alastidia, however, may be fouid in connec- 
tione with starch grains, which often become resorbed 
later. — 

In the same way, all the chloroplasts, leukoplasts, and 
chromoplasts of the roots arise by division and differentia- 
tion of the few primitive P/astdia in the punctum vegeta- 
‘tonts of the radicle. 

Since chloroplasts or leukoplasts are found at a very 
early. age in the embryos®of Crucifers, Legumtnose, 
Geraniacee, and many others, Schimper considers it 
probable that they arise from primitive plastdia in 
the oosphere. Chloroplasts and lexkoplasts (as starch- 
forming corpuscles) are visible in the embryo of Linu 
austriacum when it consists of eight cells only, and 
the minute starch-grains observed in the embryo sac 
and oosphere of that plant are no doubt contained in 
leukoplasts—which become green afterwards and are 
then visible. Schimper finds that the primitive d/as- 
¢tidia may*yremain colourless as Jewkoplasts—which, if 
they form starch grair, are the Szärkeġildner of his 
earlier papers—or may become chloPoflasts, as is usual 
(but by ne means universal) in cells exposed to light, 
which remain green, or pass over into chromoplasts (most 
® flowers and fruits). Nevertheless, the order of change is 
not fixed, and no sharp lines can be drawn—thus, a 
leukoplast may become green, and function as a chloro- 
plast for a time, and finally lose its colour again, and 
become a leukoplast. 

The Characee seem tobe the earliest plants in which 
all three forms of these bodies occur; the apical cells 
containing Jevkoplasts, and the antheridia red chromo- 
plasts. Schimper suggests that if the oosphere is proved 
to contain already formed P/asézdia, it will support the 
view that the higher green plants owe their origin to 
symbiosis of green and colourless organisms. The author 
enters into no particulars, however, concerning this hypo- 
thesis, which appears by no means obvious in the light 
of other considerations. 

1 A. Meyer terms the bodies ana-plasts (=leucoplastidia), auto-plasts 
(=chloroplastidia), and chromo-plasts (= chromoplastidia) respectively. He 
usesthe generic term trophoslasts to embrace all collectively. We may call 


them leuko-, chloro-, and chromo-plasts, since these names imply no 
functional peculiarities. 


The following may be selected as further illustrations 
of Schimper’s work :— i , 
1. Leucoplasts arise from colourless plastidia (roots; 
&c.) or, more rarely, from chloroplasts (e.g. fruit of 
Symphoricarpus). They may become green chloroplasts 
(many embryos), or function as Stdrkebildner (e.g. 
deeply-situated cells), or remain apparently without 
function (e.g. epidermis ce#ls). In many flowers they 

become chromoplasts. a” 

2. Chloroplasts (z.e, chlorophyll Gorpuscles ) arise from 
the growth and division of primitive Alastidta which are 
already green, or by the development of green colouring- 
matter in Jlewkoplasts exposed to light. They often 
become chromopilasts later. 

3. Chromoplasts.—All shades occur between pure car- 
mine-red and greenish-yellow—never blue—the earlier 
statements being based on errors of observation.? 

The development of the colouring matter is frequently 
attended by a disappearance of the starch grains on oF in 
the /ewkoplast or chloroplast from which the chromoplast 
arises. As sometimes occurs with other bodies, the 
spindles, needles, and tablets psoduced as the ultimate 
forms of the chromoplasts appear to proceed from a pro- 
cess of crystallisation of certain of the proteid contents 
of the chromoplast from a formless matrix of living pro- 
toplasm. In these cases the pigmented tablets, needles, 
rods, &c., must be regarded as crystalloids. More rarely 
the proteids of the dezkoplasts and chromoplasts separate 
in the same crystalline form. 

Schimper distinguishes three types of chromoplasts :— 

I. The spherical type, found in the sarillus of Tarus, 
fruit of Solanum, &c. ° 

2. Two or more pointed needles, tablets, &c., of 
Hemerocallis, Lilium, Tropeolum, and other flowers. In 
the fruits of Rosa, Lonicera, &c., both these types occur 
together. - 

3. In this type the chromoflasts are rod-shaped—e. g. 
flowers of Tulipa, root of Daucus, &c. 

No relations can be discovered between the form, &c., 
of any of these bodies and the natural groups in which 
they occur. H. MARSHALL WARD 





OUR BOOK SHELF 


The Forests of England and the Management of them 
in Bygone Times. By John Croumbie Brown, LL.D. 
(Edinburgh : Oliver and Boyd, 1883.) 

French Forest Ordinance of 1669, with Historical Sketch - 
of Previous Treatment of Forests in France. Com- 
piled and Translated by John Croumbie Brown, LL. D. 
(Edinburgh: Oliver and Boyd, 1883.) 


THESE two little books, published almost simultaneously 
but in the order in which their titles are given above, have 
been writteng as Dr. Brown tells us, ‘as a small contribu- 
tion to the literature of Britain on subjects pertaining to 
fSrest science.” The author has shown in previous 
writings on kindred subjects the scarcity of English 
literature on forestry as compared with that of France 
and Germany, and he again draws attention to this fact 
by copious extracts in “ The Forests of England ” from a 
little work of his on “The Schools:‘of Forestry in 
Europe,” published in 1877. ° 

The forests of England, exclusive of their practical 
utility, have played a not unimportant part in the history 


1 Schimper points out how easily such bodies as these are.altered by pro- 
cesses hurtful to the cell: they must be observed in perfectly fresh, uncut, 
and uninjured cells. “a 

L] 
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of ou? country, and consequently any records or facts 
connected with them have a charm both for the forester 
as wellas for the general reader. Dr. Brown’s book on 
“The Forests of England” is therefore far from dry 
reading, treating as it does of such well-known forests and 
parks as Sherwood, Epping, Dean, and the New Forests, 
Woolmer, Whitlebury, Windsor, Malvern, Cannock, and 
Hatfield Chases, &c. me 

A good deal of attention is bging directed at the present 
time to the preservation of our forests in their natura] 
beauty, and we shoulé hope that Dr. Brown’s books will 
at least have the effect of sharpening the interest of those 
who have hitherto been ingifferent about the works of 
draining and planting that are ney: ready to be put for- 
ward as improvements, but which are for the most part of 
a character that should not be allowed to be carried out 
without deep and serious consideration by those qualified 
to advise. ° 

“French Forest Ordinance ” is a book of a more practi- 
cal character than the preceding, inasmuch as it deals 
mort with torest treatment and legislation in France, 
nevertheless it contains much ôf interest. The following 
extract from Chapter III:will explain : “ It has been men- 
tioned that the forests were exploited at that time [middle of 
seventeenth century] on a system of exploitation known 
as jardinage or furetage. ‘The method of exploitation 
so designated is that which is generally followed in the 
management of woods in England, and of forests in our 
colonies—felling a tree here and there, and leaving the 
others standing—and is called in French forest economy 
jardinage, or gardening, from its similarity to the proce- 
dure of a gardener gathering leeks, onions, turnips, 
carrots, cabbages, or cauliflowers—taking one here and 
there, not at haphazard, Rut with some principle for his 
guidance—it may be to thin them—it may be to gather tn 
the mature, and leave ehe others to grow; and called 
furetage, or ferreting, from the similarity of the woodman’s 
procedure in seeking out what trees to fell—to what is 
called, from the conduct of a ferret, ferreting out what is 
wanted when it does not at once appear.” 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so greai 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


‘‘Waterspouts” on the Little Bahama Bank—Whir'- 
wind at Grand Cayman 


WE have received the following communication, by an officer 
of H.M. surveying vessel Sfarrowhawk, employed in the West 
Indies, from the Hydrographer to the Admiralty :— 


Being much interested in the subject of waterspouts and their 
formation, and having failed to find anything about them in the 
works of recognised authorities, I venture to recor@ some per- 
sonal experiences together with what information I have been 
ne to collect from the inhabitants of Alaco and the adjacent 

ays. 

During the summer months waterspouts are common on the 
Little Bahama Bank. I have seen seven at once in water vary- 
ing from ten feet to over a hundred fathoms, and I am informed 
that fifteen have been observed. 

I have noticed that the first moyement which eventually pro- 
duces a waterspout is a whirlwind on the surface of the water 
gradually increasing in velocity of rotation and decreasing its 
diameter as it travels along before the prevailing wind. The 
spray is lifted to a height of from five to ten feet, and then gradu- 
ally melts away, assuming the appearance of hot air, which is 
visible (still rotating) to a similar height above the spray. A 
motion amongst theeclouds soon becomes apparent, a tongue is 

protruded, and the spout becomes visible from the top downwards, 


| 
| 


On one occasion a portion of a spout appeared fora mome.. 
in mid air above the disturbance on the surface of the water. 

Although these appearances are commonly called ‘‘waler- 
spouts,” I am informed by men who have been caught in them 
that they contain no water, and should be properly called ** wind 
spouts ;” the small fore-and-aft-rigged schooners that ply on tw 
bank do not fear them, although a prudent captain would prons! ty 
shorten sail to one. J have been unable to hear of an accident 
having occurred through a vessel being caught In 2 wateTsyou:. 

They frequently cross the land, but no water falls ; they take 
up any light articles, such as clothes spread out to dry, strew. 
&c, that happen to be in their course, but have never bte. 
known to carry anything along with them for a distancy. 

At Grand Cayman Island I noticed a whirlwind on the water. 
of somewhat similar appearance to thore of the Little Bahama 
Bank just mentioned, though there was no cloud above it; the 
place where it appeared was a sheet of shoal water between thie 
fringing reef and the shore, about one cable in breadth and 
three to ten feet deep. The whirlwind passed atout fifty yard - 
from where I stood ; its estimated diameter was fifteen feet, and 
it whirled rapidly from left to right ; the spray was lifted from 
the surface tn a revolving sheet to a height of ten feet, but ap 
peared to get thinner towards the top, and gradually melted away 
till it looked Jike the air over a boiling cauldron visible to 
height of ten feet above the spray. I estimated its rate of pre 
gression at five knots ; the wind was light (force 2). The whirl 
ing spray made a continuous hissing noise like a fast boat ureler 
sail passing close ; it caused no particular Wave on the beach 
and left no wake; its character was unchanged for half a mile, 
when I lost sight of it by its passing a Point. 

The inhabitants informed me that in their memory severa! 
whirlwinds had passed, but none had been known to cross fhe 
land. Morris H. SMYTH 


A 





A Remarkable Meteor 


A. METEOR was seen at Hendon on the 6th inst., at 8.53 p.m., 
in a clear sky, and broad daylight. The coure by compass was 
from north-east to east, at an altitude of about 27° above the 
horizon when first seen, and 22° when it disappeared, after 
being visible six or seven seconds, I drew the attention of a 
friend, in whose garden we were standing, to it. Jie saw it 
about three seconds, and compared it to a stream of fire, I 
learnt later that it was also seen by parties boating on the waters 
at the Welsh Harp, but could not get any particulars beyond the 
fact that it was seen, Its passage appeared attended by inten:e 
combustion. It first appeared as a circular ball of fire, but 
speedily lost a spherical sege, and became pointed, resembtiry 
some hat a spear head, as though the change in appea®ance were 
due to the resistance of the atmosphere. From a deep red si 
first it became of a decided golden colour, to change to a Srillian 
white just before or a$ it disappeared. There was nothing 
special about the disappearance. RFD: 

London, W. 





The Function of the Sound-Post in the Violin 


E READ with much interest the part of Dr. Huggins’s papei 
which relates to the abuve subject, having myself tried nuimercu: 
experiments in the same direction. The conclusions 1 arrived 
at donot so much differ from those set forth in the paper, as ths! 
I venture to think they go a step farther. It is on this piea 
that I ask for the acceptance of the following observations :—- 

It is undoubtedly true that the sound-pust of a violin dies 
communicate the vibrations from the belly of the instrument to 
the back ; but, as will be hereafter seen, these vibrations are not 
of an order to reinforce the sound except to a limited extent. Ly 
far the most important function of the sound-post is that it act 
as a prop to the belly in such a position and in such a manner 
as to enable the latter to give out a more resonant order cl 
waves. The back may, and dees, give out a modicum of sound, 
but it is especially the belly which becomes more resonant under 
the influence of the prop than without it. 

In the frst place; when the sound-post is removed, the Letly 
of the violin is then an uninterrupted elastic table with a vikra- 
tion rate of its own, its greatest elasticity being just at the part 
where the bridge is situated. Now it may safely be predictec’, 
without resorting to experiment, that this specific rate of vibra- 
tion of the belly itself will interfere with the varying ratcs of 
vibration communicated to it by the string&, That it is so, how 
ever, I have conclusively proved by actual experiment§ in great 
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variety, and when such interference takes place the tone is 
always meagre, as described by Dr. Huggins. 

But it will naturally ocgur that there must be oe note in the 
scale of the instrument which will coincide in its vibrations with 
those of the belly when in this unsupported condition, and that 
this note ought to be exceptionally loud. It is so in fact, but 
not to the extent that might at first be supposed, This is 
because in reality, as I shall try to explain, the injurious effect 
of interference does not include the whole question. Whena 
tuning-fork is struck and held out of contact with a resonant 
body, it gives out a very feeble sound. The cause of this, as is 
well known, is that each half-wave is compensated and partly 
annulled Dy the succeeding half taking place in the opposite 
direction. A string stretched between two non-resonant sup- 
ports does the same when plucked or bowed in the middle. In 
like manner, the beily of a fiddle, when unsupported bya sound- 
post, is under conditions which are very similar to those of the 
string. The most yielding part is immediately beneath the 
bridge, under the impulses of which every point of every longi- 
tudinal fibre moves up and down in the same phase, and every 
half-vibfation cancels the effect of the half immediately pre- 
ceding. The sound is correspondingly feeble. The wave, in 
fact, is not a true one. It is a to-and-fro, self-compensating 

otion all along the line. If the bridge were placed near one 

id of the instrument, the ca-e would be different. Tts near- 
mess to a support or fulcrum on one side would cause the free 
past on the other side to break into a wave of progression, which 
is the true dynamic $ound-giving wave. The office of the sound- 
post is precisely this. It forms a node at a particular part under 
the influence of which th® wave is converted into one of contrary 
phases all over the surface. Such a wave travels in wood at 
amzing rapidity, and the consequence is that every half vibration 
reaches its limit and strikes the air almost before the other half 
has commenced its career, and therefore before it has had time to 
interfere with its dynamic effect. The best position of the node 
is found to be just behind theme string, because the higher the 
note the greater is the firmness required. The G string is 
further removed from the support, because the lower notes 
require greater freedom of motion, but it still partakes of its 
advantages. 

I have never met with a satisfactory explanation of the cause 
of resonance in sound-boards, Tt cannot be due to extended 
surface in the sense that there are more extended vibrations or 
more numerous ones, because the greater the quantity of matter 
put in motion the more is the motion diluted. The investigation 
is practically a difficult one, owing to the extreme minuteness of 
the oscillations which have to be traced, but so far as the experi- 
ments indjcate which I have been ab to devise, the true cause 
does seem to be what I have been endeavouring to explain, A 
resonant wave is a fr@edling wave—the crest is always in 
advance of the depression, and pends jtself dynamically before 
the latter has time to neutralise it. On the other hand, the 
depression succeeds in due order and produces a similar effect. 
It is in this sense only that an extended surface is useful and 
necessary. 

If we need confirmation of the principle thus advanced, we 
have it in every wind instrument without exception, The type 
of all such instruments is the reed, the only difference being that 
in some itis aérial, and in others substantial. Take therefore 
an ordinary barmonium reed, and vibrate it with the finger. 
However elastic it may be, the sound is of the feeblest character. 
The double vibration is a compensated one—bnt let a current of 
air traverse the point of disturbance, the reed then speaks, or 
rather the current of air speaks. The half vibration has pro- 
ceeded so far from its origin that it expends its dynamic force 
before the succeeding half is able to reach and neutralise it—the 
crest of the wave, as it were, has smitten the shore, before the 
depression has had time to overtake it, The depression then 
succeeds and does its own work. R. Howson 

Middlesbrough 





Waking Impressions ` 


THE accompanying experience may be of interest to some of 
your readers; and that it may be the more genuine in the re- 
@ounting of it, I copy the little entry I made in my notebook 
some few hours only after the occurrence, as it was so distinctly 
impressed on my mind that I could not but be struck by it as 
being worth taking ngfe of. 

I have snot unfrequently been on the point of noting down 
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similar visual impressions between sleeping and waking time, but 
have hitherto always found that they were really of so fugitive a 
nature, or the mind so little sensitive as not to be retentive, that 
the mere effort to recall them and put them into uttered words 
(whether audibly or only mentally uttered) was quite sufficient 
to dispel the impression totally ; though by a long directing of 
the memory I could sometimes early recover it, not perfectly 
enough, however, to feel confident that imagination had not 
added somewhat tothe picture, But the present case has been 
so vividly impressed on my mjntl that it has been fairly caught, 
to my own satisfaction at any rate, and I hope that it may be 
not unworthy of a corner in your valuaWle paper. 





“ Reigate, Fuly 13 

This morning I woke up suddenly with the end of a dream and 
found myself reading, as if frem a printed book, only there was no 
book, merely printed words, thus: ‘So whzlehewas enjoying himself 
at. ... she was in deep depression at Kaj-ro” The ‘Kay-ro’ 
looked quite right, and I quite naturally pronounced it Cairo, 
and knew I meant that town. I w&sso struck by the clearness 
of the visual impression that, for fear of losing it, as one gene- 
rally does, I instantly recounted the thing to my husband ; but 
in the uttering of it when wide awake I could not aE morent, 
even so soon after the dreant, recollect the name of the other 
locality (marked here by‘... . °), though I knew that it had 
been printed and read by myself in the,dream. But about four 
minutes later, as we were talkings it over, I said, ‘It is so 
strange, for I’m sure I’ve not been talking or thinking either of 
Beloochistan or Cairo!’ and at once it flashed upon me that 
Beloochistan had been the other name, and I had then and there 
reseen the impression after an interval of total oblivion of it. 

‘t There had been no idea of book or sheet to carry the printing, 
nor, I fancy, even solidity of any kind in the letters; but that 
the whole phrase was conveyed to my mind through a printed 
form and by a process of reading [ am quite certain. We were 
on a visit, and the night before had been preatly entertained by 
the conversation of our host, wha@ had been a great traveller, 
and we had certainly talked mu®h of India, Cashmere, and 
Assam; but as far as I can now, or could then, recollect, we had 
most certainly zof mentioned either “Beloochistan or Cairo, nor 
had I been reading a novel before going to sleep or during the 
previous day.” 


Collingwood, Hawkhurst, July 14 J. MACLEAR 





Tertiary Corals 


I SHALL be obliged if you or any of your readers would kindly 
inform me the best authority to consult on the tertiary corals of 
Piedment and Liguria; also the age of the beds in the lower 
part of Val d’Andona. W. E. BALSTON 

Bearsted House, Maidstone, July 15 





Wild Fowl and Railways—Instinct and Intelligence 


I Am happy to find that my experience of “ducks and rail- 
ways” is confirmed by so high an authority as Mr. Goodsir from 
observations made on the other side of the world. Agreeing so 
far, we differ as to the cause by which the birds are influenced, 
Mr. Goodsir attributing it to ‘‘ quick and unerring instinct,” 
whilst I credit the ducks with “ quick intelligence” or reasoning 
powers. If caused by the “teaching” of instinct, the ducks 
should show no alarm on the sudden and first appearance of a 
smoking, roaring train in their midst. ‘They certainly do at first 
show alarm, but as they receive no injury, their intelligence 
teaches them, after a brief experience, that there is no danger. 

I may perhaps be permitted to give one of many instances 
known to me of the quickness of birds in acquiring a knowledge 
of danger. Golden plover, when coming from their breeding- 
places in high latitudes, visit the islands north of Scotland in 
large numbers, and keep together in great packs, At first they 
are easily approached, but after a very few shots being fired at 
them, they become not only much more shy, but seem to 
measure with great accuracy the distance at which they are safe 
from harm ; the sportsman, Rowever, not unfrequeftly takes an 
unfair advantage of them by loading with a wire cartridge, 
which adds twenty yards or so to the distance at which the gun 
will kill when charged in the ordinary way. 

It would be easy to adduce many cases of what may be con- 
sidered pure and true instinct, of which the following is perhaps 
not a bad example, and not unworthy of mention, if it has not 
already appeared in the columns of NATURE or elsewhere :— 
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‘ 

If the eggs of a wild duck are placed with those of a tame 
one under a hen? to be hatched, the ducklings from the former, 
on the very day they leave the egg, will immediately endeavour 
to hide themselves, or take to the water if there 1s any near, 
should any person approach, whilst the young from the tame 
duck’s eggs will show little or no alarm, indicating in both cases 
a clear instance of instinct or ‘‘ inherited memory.” 


4, Addison Gardens, July 16 Joun RAE 
e 
` Clouds 


e THE following notes of a cloud action, which, so far as I am 
aware, is not common, may þe considered worthy of record. 
The occurrence took place atgChatham at about I p.m. on 
Sunday the Ist inst., and attracted attention more particu- 
larly from its following a week of strong electrical disturbance 
in the neigbbourhood, accompanied by two fatal results. 





At the hour named above, and apparently at a considerable 
height, certain semi-transparent clouds arranged themselves in 
thin columns at right angles to-each other, some of the columns 
giving off shoots throughout their length, in shape somewhat 
resembling blades of grass. Whenever fleecy clouds passed 


between the foregoing formation and the eartb, they were quickly V 





broken up into small, attenuated components which gradually 
reunited on getting out of the influence ; but on one occasion a 
very small cloud thus acted upon set itself in the form of a right 
angle also and remained so, R. Y. ARMSTRONG 


July 7 





Extraordinary Flight of Dragon-Flies 


AN English gentleman writing from Malmö, in Sweden, on 
July 3, says :— 

‘On Sunday, June 24, we had an extraordinary flight of the 
Trotlsiinda {Libellula quadrimaculata, Linn.), ... a brown 
dragon-fly an inch and five-eighths long and three inches from 
tip to tip of the wings. . . . They passed over or through the 
town and neighbourhood for about half an hour in the after- 
noon. The next day about 1 o’clock they reappeared for more 
than an hour, but on Tuesday the 26th, at 7.30 a.m., they again 
began in millions, and notwithstanding the wind had shifted to 
the south during the night, they held the sam@ course from 
north-west by west, heading south-east by east. The streets 
shipping, and every place were full of them. They did not ff 
very high, and seemed to avoid going into open doors and 
windows, Some hundred or so alighted on the gooseberry 
bushes, apple and pear trees in this garden, but never touched 
the fruit. I observed one sitting on the dead tip of an apple- 
twig, and I pushed it off with my stick ¢Airteen times, the insect 
returning «ach time after flying away about five or six yards. 
-- . The flight ended that night about 8 p.m., having been 
incessant for more than twelve hours. On the 27th they 
appeared again about noon, flying the same course, but in much 
reduced forces. Each day since I have seen a few, but very 
few. . .. The papers say they were observed in all southern 
and Central Sweden, and in many places iri Denmark, and they 


$ 
_ * I mention a hen as foster-mother ‘because the ducklings can have no 
Instinctive knowledge of any note of alarm or warning she may give, 


swarmed about the ships in the Sound. With their disappear- 
ance came the hot weather.” r 
The foregoing extracts seem to me worthy of record in 
the pages of NATURE, and I accordingly forward them with 
that view. ALFRED NEWTON 


Magdalene College, Cambridge, July II 





Sheet Lightning 


WE had here last night a violent rain and lightning storm 
without thunder. The lightning was very vivid and incessant, 
and seemed nearly overhead, but there wag no sound but that of 
rain. We are near the crest of the Apennines, and the storm 
seemed to have gathered along that crest, having been preceded 
by a furious sirocco suddenly supervening ona north-west wind. 

Ihave twice before witnessed the same phenomenon of elec- 
trical storms with vivid lightning overhead and no thunder. 
Both instances occurred on the abrupt edge of the Montenegrine 
highlands, where they fall off into the low, wide plains of the 
Scutari district, and where thunderstorms are more common than 
in any other country J have ever visited. On these nights we 
were encamped on the edge of the hill country, on broken rocky 
land, with much low scrubby vegetation, but the lightuinggwas 
so incessant and vivid that we were able to walk about, choosing 
our way amongst the stones and shrubs as readily as by dayléght, 
the intervals between the flashes being, I should judge? never 
more than a minute, while much of the Time they seemed abso- 
lutely continuous, the landscape being visible in all details under 
a diffused violet light. Looking overhead the movements of the 
lightning were easily discernible, the locality of the discharges 
varying from one part of the vault to another in a manner which 
it was impossible to confound with the reflection of lightning 
from a distance. Like the storm of last night those were fol- 
lowed by copious rain, but not a single peal of thunder was 
heard during the whole night, ® W. G. STILLMAN 

Cutigliano, Pistoiese Apennines, July 11 





ALG AC 


pE BERTHOLD tells us in his preface that he was 

induced by his discovery of the processes of fructi- 
fication in Zvythrotrichia obscura to study the small but 
interesting group of the Bangiaceæ, in the knowledge of 
which so many gaps still existed. The Zoological Station 
at Naples afforded him every facility for carrying on his 
researches on these dgæ, not only in what mgy be called 
their wild state, but also under cultivation. To these 
advantages may be added, altho®gh in an inferir degree, 
that of the use of ea gred number of dried specimens. 
The results of his two years’ study are embodied in the 
work mentioned at the head of this notice. 

The small group of alge, now included by Dr. 
Berthold under the general name of Bangiacez, consists 
of the three genera, Bangia, Porphyra, and Erythro- 
trichia; under the last genus are included Bangia 
ctlearis, and B. ceramicola of Harvey (“ Phyc. Brit.,”’ Pls. 
cccxxii. and cccxvii.). To these genera may probably be 
added Goniotrichum. 

The exact systematic position of these algee has, from 
the fact that little was known of their fructification, been. 
hitherto uncertain. While their red colour induced Cohn, 
Thuret, and Bornet to place them with the Floridex; 
other algologists, among whom may be mentioned J. 
Agardh, Kiitzing, Harvey, and Zanardini, grounding their 
opinion on the structure of the vegetative thallus, have 
classed them with the Chlorosperms. 

For the first information relative to the fructification of 
the Bangiaceæ, we are indebted to Derbés and Solier, 
who had discovered in Bangia fusco-purpurea and B. 
‘ufea two different kinds of fructification, namely, the 
“common spores” and antheridia. Then followed the 
researches of Nageli, Thuret, and Janczewski on Porphyea. 
Janczewski had actually discovered and described the 
carpospores of Porphyra, to which he gave the name of 


* “* Die Bangiaceen des Golfes von Neapel.’* "Eine Monogrphie von Dr. 
G. Berthold. Fauna und Flora des Goifes von Neapel, (Leipzig: Wilhelm 
Engelmann, 1882.) 
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octospores ; but he failed to interpret their true signifi- | has said himself in a letter to Schumacher) nothing can 
cance as reproductive*organs, and laid down his pen | be done with this notation which cannot (though less 
under the firm conviction that the cystocarpic fruit was | conveniently) be done without it. 

entirely absent in Porphyra. Thuret's representation of The second section, “ De Congruentiis Primi Gradus,” 
this kind of fruit proved that Janczewski was mistaken. | contains applications of the definition and of the ele- 
Dr. Berthold mentions that he was fortunate enough to | mentary properties of congruences to linear congruences, 
obtain by his researches at the Zoological Station at | and to systems of such congruences. The problems solved 
Naples satisfactory proof that the reproductive processes ! in it are of an elementary kit, and may be regarded as 
in the Bangiacez correspond exactly with those of the | either well known, or as lying within the scope of what 
other Florideæ; he further states (p. 21) that they are | was well known, at the time of the publication of the 
true Floridea, bug that they undoubtedly occupy the very | “ Disquisitiones Arithmetic.” 

lowest position in the class | The same remark applies to the third section, “ De 





The first part of the work describes at some length the | Residuis Potestatum,” which? notwithstanding the im- 
structure of the vegetative thallus of each of the three | mense advantage of clearness and simplicity obtained by 
genera, A minute description follows of the organs of fruc- | the use of the congruential notation, may be said to lie 
tification, namely, the tetraspores, cystocarps, and antheri- ; almost wholly within the aid of ideas to be found in 
dia, and of the mode in which the cystocarps are fertilised. | Euler's memoirs. The demonstgation of the existence of 
The fruetification of all the genera is illustrated by a! primitive roots (a demonstration which Euler had failed 
plate containing twenty-five figures. We have then an | in rendering rigorous), is, however, a very noticeable 
account of the germination of the spores and of their | exception. ~~ ® 
dgvelopment into plants, followed by observations on the | The fourth section—“ De €Congruentiis Secundi Gradus” 
systematic position occupied by the Bangiacez and their | —opens with an exposition of the elementary theorems 
refation to the Chlorosperms. To these are added de- | relating to quadratic residues and non-residues; and so 
scriptions of the genera and species, with a notice of the | far we are still entirely witht the ground already 
habitat and time of appearance of the several species. occupied by Euler. But the greater part of this section is 

This very interesting avork concludes with some remarks | occupied with a research which of itself alone would have 
on Goniotrichum, and short descriptions of the two spe- | placed Gauss in the first rank of mathematicians, “If Ø 
cles C. elegans (Bangia elegans of the “ Phyc. Brit.” Pl. | and g are positive uneven prime numbers, # has the 
cexlvi.) and G. dichotomum. MARY P. MERRIFIELD same quadratic character with regard to that g has 

with regard to %, except when and g are both of the 

form 4z + 3, in which case the two characters are always 

GAUSS AND THE LAFE PROFESSOR SMITH | opposite instead of identical.” This is the celebrated 
N the centenary notice of Gauss (NATURE, vol. xv. Fundamenta! Theorem of Gausseknown also as the law of 


pp- 533-537) L more than once refer to notes placed quadratic reciprocity of Legendre, sora ee it 
in my hands by the late Prof. Henry Smith. These took (by induction) in March, 1795, before he was eighteen ; 
the form of two MSS. (4), (B). The former of these I the proof given of it in this section he discovered in April 
used in its entirety (p. 537), the latter I withheld, with of the year following. He cannot at the earlier date have 
Prof. Smith’s sanction, on account of the length to which been aware that the theorem had been already enunciated 
the article had already extended. Many mathematicians (though in a somewhat complex form) by Euler; and that 
may now like to read these further criticisms on Gauss by Legendre had attempted, though unsuccessfully » to proye 
such a kindred genius. R. TUCKER it in the Mémoires of the Academy of Paris for 1784. But 
the question to whom the priority of the enunciation is 
We proceed to give brief réferences to some of | due is of even less moment than questions of priority 
the most important points which have caused a new | usually are; for the discovery of the theorem by induc- 
epoch jn certain braffches of analysis to date from | tion was easy, whereas any rigorous demonstration of it 
the publication of the “IMsquisitiones Arithmetice,”’ | involved apparently insuperable difficulties. Gauss was 
and from the researches with which, some years later, | not content with vanquishing these difficulties once for all 
Gauss supplemented or further developed the theories | in the fourth section, In the fifth section he returns to 
contained in that work. It may be proper to premise | it again, and obtains another demonstration reposing on 
that Gauss found the theory of numbers as Euler and į entirely different, but perhaps still less elementary, prin- 
Lagrange had left it. Of these the former had enriched | ciples. In January of the year 1808 he submitted a third 
it with a multitude of results, relating to diophantine | demonstration to the Roya! Society at Göttingen ; a fourth 
problems, to the theory of the residues of powers, and to į in August of the same year; a fifth and sixth in February, 
binary quadratic forms ; the latter had given the character | 1817. It is no wonder that he should have felt a sort of 
of a general theory to some at least of these results, by | personal attachment to a theorem which he had made so 
his discovery of the reduction of quadratic forms, and of | completely his own, and which he used to call the gem of 
the true principles of the solution of indeterminate equa- | the higher arithmetic. His six demonstrations remained 
tions of the second degree. Legendre (with many addi- | for some time the only efforts in this direction; but the 
tions of his own) had endeavoured to arrange as much as | subject subsequently attracted the attention of other 
possible of these scattered fragments of the science into a {eminent mathematicians, and several proofs, differing 
systematic whole in his “Essai sur La Théorie des | substantially from one another and from those of Gauss, 
Nombres,” But the “ Disquisitiones Arithmetic” was | have been given by Jacobi and Eisenstein in Germany, 
in the press when this important treatise appeared, and | and by M, Liouville in France, the simplest of all per- 
what in it was new to others was already known to į haps being that which has been given by a Russian 
Gauss. mathemntician, M. Zeller, and which is of the same 
The first section of the ‘‘ Disquisitiones,” “De Nume- | general character as the third proof of Gauss (see Mes- 
rorum Augmentia in genere,” occupies hardly more than senger of Mathemati:s, vol v. pp. 140-3, 1876). It would 
| 





four pages of the quarto edition, and is of the most ele- | certainly be impossible to exaggerate the important influ- 
mentary character, Nevertheless, the definition and the | ence which this theorem has had on the subsequent 
elementary properties of a congruence, which were for the | development of arithmetic, and the discovery of its 
first time given in it, have exercised an immense influence | demonstration by Gauss must certainly be regarded 
over all the branches of the higher arithmetic; an in- | (indeed it was so regarded by himself) as one of his 
fluence which is perhaps surprising when we remember | greatest scientific achievements. _ ae 

that it is a question of notation only, and that (as Gauss The fifth section—“ De Formis Aiquationibusque Inde- 
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termfnatis Secundi ‚Gradus ”—consists, as has been said 
with great truth by Dirichlet, of two distinct parts. Of 
these the first (Arts. 153-222) contains a complete exposi- 
tion of the theory of binary quadratic forms, as far as it 
was known from the researches of Euler and Lagrange ; 
although even these known results are completed in 
many respects and are exhibited from a new and inde- 
pendent point of view. second part (Arts. 223-305) 
contains investigations whéch are entirely Gauss’s own : 
the distribution of the classes of binary forms into 
genera; the determ¥nation of the number of ambiguous 
classes; the demonstration that only one-half of the 
genera possible æ priori actually exist, and the proof of 
the fundamental theorem deguced from this result; a 
disquisition on ternary quadratic forms, introduced as a 
digression ; the theory of the decomposition of numbers 
into three squares; the solution of indeterminate equa- 
tions of the second degfee in rational numbers ; the de- 
termination of the mean number of the genera and 
classes tghe distinction between regular and irregular 
déterminants. Such is a brief list of the subjects treated 
of in these marvellous pages, each of which his been the 
starting-point of long series of important researches by 
subsequent mathematigjans. 

In the Additamenta to this section, Gauss intimates 
that he had succeeded in determining the relations 
between the determinant and the number of classes; and 
in a manuscript note he characteristically adds: “Ex 
voto nobis sic successit ut nihil amplius desiderandum 
supersit, Nov. 30-Dec. 3, 1800." It is remirkable that 
he should never have published the wonderful researches 
to which he here alludes. These researches first saw the 
light sixty-three years later in the second volume of the 
collected edition of his Yorks; but the theoren to which 
they refer had if the interval been rediscovered and de- 
monstrated by Lejeune Dirichlet. The demonstration 
of Dirichlet had been to a certain extent simplified by M. 
Fermite, and the form of demonstration found in Gauss’s 
papers after his death approaches very nearly to that 
adopted by M. Hermite. 

The sixth section contains some applications of arithme- 
tical principles to various practical questions. Of these the 
first two are comparatively elementary, and relate to the 
resolution of fractions into simpler fractions, and to the 
conversion of vulgar into decimal fractions ; the others 
consist in systematic methods of abbreviating certain 
tentative processes, such as the solution of quadratic 
congruences, the decomposition of numbers into their 
prime factors, the solution of certain indeterminate equa- 
tions, &c. The methods of Gauss still remain the least 
unsatisfactory that have been proposed for the indirect 
treatment of these difficult problems, of which any direct 
solution seems impossible. 

The seventh section,“ De Æquationibus Circuli Sectiones 
Definientibus,” is that which at once made the reputation 
of the “ Disquisitiones Arithmetice.” It is not too much 
to say that till the time of Jacobi the profound researches 
of the fourth and fifth sections were passed over with 
almost universal neglect. But the well-known theory of 
the division of the circle comprised in thi$ section was 
received with great and deserved enthusiasm as a memgr- 
able addition to the theory of equations and to the geo- 
metry of the circle. Oneof Gauss’s manuscript notes is 
interesting, “‘ Circulum in 17 partes divisibilem esse geo- 
metrice, deteximus 1796, Mart. 30,” because it shows that 
he was not yet nineteen when he made this great dis- 
covery.. Even more’ remarkable, however, is a passage 
in the first article of the’ section (Art. 335), in which 
Gauss observes that the principles of his method are 
applicable to many other functions besides the circular 
functions, and in particular to the transcendents depen- 


. a: - 
dent on the integral f Ton . Thisalmost casual remark 
-x 
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shows (as Jacobi long sinc® observed) that Gauss, at the 
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date of the publication of the ‘‘ Disquisitiones Arithme- 
tice,” had already examined the nature and properties of 
the elliptic functions (the inverseg of the elliptic integrals), 
and had discovered their fundamental property, that of 
double periodicity. This observation of Jacobi’s is amply 
confirmed by the papers on elliptic transcendents now 
published in the third volume of Gauss’s collected works. 

The “ Disquisitiones Arithmetice” were to have in- 
cluded an eighth section. This eighth section was at 
first intended to contain a complete theory of congruences, 
but subsequently Gauss appears to have proposed to con- 
tinue the work by a more complete discussion of the 
theory of the division of the circle. “Manuscript drafts 
on each of these subjects were found among his papers ; 
the first of them is especially interesting, as it treats of 
the general theory of congruences from a point of view 
closely allied to that subsequently tiken by Evariste 
Galois and by MM. Serret and Dedekind. This draft 
appears to belong to the years 1797 and 1708. .' 

To complete this hasty outline of the arithmetical 
works of Gauss it only remains to mention (1) the remark- 
able geometrical interpretation of the arithmetical theory of 
positive binary and ternary quadratic forms, which wilibe 
found in his review (1831) of the work of L. Seeber 
(“ Werke,” vol. ii. p. 188), and (2) the two impaqytant 
memoirs on the theory of biquadrati@residues (1825 and 
1831). Inthe second of these memoirs Gauss introduces 
into arithmetic complex numbers of the form a +i He 
finds that in this complex theory every prime number of 
the form 47 + 1 is to be regarded as composite, because, 
being the sum of two squares, e.g. p = @ + Bz itisa product 
of two conjugate factors, Ø = (a + 62) (a — ör). Thus 
the true primes of the complex theory may be defined to 
be the real primes of the form 4# + 3, and the imaginary 
factors of real primes of the form 4a + 1. Availing him- 
self of this definition, Gauss discovered a theorem of 
biquadratic reciprocity between any two prime numbers, 
no less simple than the quadratic law, viz. “If Pp; and Zp 
are two primary prime numbers, the biquadratic character 
of #, with regard to g, is the same as that of po with 
regard to 2,.” 

Both this theorem of reciprocity itself and the intro- 
duction of imaginary integers upon which it depends are 
memorable in the hjstory of arithmetic for the number 
and variety of the researches to which theyehave given 
rise. 

It may perhaps seem gremarkable that Gaws should 
have devoted so fev memoirs to subjects of an algebrai- 
cal character. If we except a comparatively unimportant 
paper on Descartes’ rule of signs which appeared in 
Crelles Journal in the year 1828, his only algebraicale 
memoirs relate to the theorem that every equation has a 
root. Of this he gave no less than three distinct demon- 
strations, one in 1799, one in 1815, and one in 1816 : the 
demonstration of 1799 was given in his first published 
paper—his dissertation as a candidate for the degree of 
Doctor of Philosophy in the University of Gottingen. 
This demonstration he repeated over again in 1849, with 
certain changes and simplification. There can be no 
question that these three demonstrations are prior to 
any other, though for various reasons those subsequently 
given by Cauchy have been justly preferred for the 
purpose of insertion in our modern text-books. 





ANTHROPOLOGY IN AMERICA 


V E cannot speak very highly of Prof. Otis T. Mason's 

“ Account of Progress in Anthropology in the Year 
1881,” which was originally embodied in the Smithsqnian 
Report for that year, and is now issued in a separate 
form. There is no comprehensive survey of the work 
done in this wide field during the period indicated, and 
the bibliography, of which the paper mainly consists, is 
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vitiated by too many subdivisions. These subdivisions 
are dealt with in the introduction, where a bewildering 
scheme of classificationeis proposed ‘“‘in order to ascertain 
the opinion of anthropologists as to its merits.” First the 
science is grouped under three main heads, indicated by 
terminations furnished by the three Greek words, ypadn, 
Adyes, and vyópos. Then each group is split up into 
thirteen minor divisions, yielding altogether thirty-nine 
distinct segmentations, and of course involving the whole 
subject in dire confusion, The student is expected, for 
instance, to distinguish between anthropography, anthro- 
pology, and’ anthroponomy ; between pneumatography, 
pneumatology, antl pneumatonomy ; between hexiography, 
hexiology, hexionomy, and so on. However in the biblio- 
graphy the author considerately limits himself to eleven 
headings, which will certainly be amply sufficient to try 
the patience of those who may have occasion to consult 
these alphabetical lists. Thus Nesbit’s “ Antiquity of 
Man” is entered under Anthropogeny, while Ameghino’s 
“ Antiquedad del hombre in La Plata” must be sought 
for in the section Archeology. These lists should 
obviously be fused together in one general catalogue, and 
althe nice subdivisions left to the fancy or ingenuity of 
the reader. To show their utter absurdity it may suffice 
to add that under the heading Hexto/ogy there occurs the 
solitary entry— Buckley, “ Climatic Influences on Man- 
kind.” Why, it may be asked in conclusion, does B. B. 
Redding’s “ Californian® Indians and their Food,” appear 
in the section Technology? The interests of science are 
not furthered by these minute subdivisions and barbarous 
nomenclatures, which are especially uncalled for in the 
case of a science whose broad divisions are already 
marked out with sufficient clearness and accuracy to serve 
all present practical purposes. 

Prof. Mason has been much more usefully employed in 
the preparation of a series of “ Miscellaneous Papers 
Relating to Anthropology,” which also consist of reprints 
from the Smithsonian Report for 1881. Most of them 
have reference to the sepulchral mounds, earthworks, 
fortified lines, shell-heaps, and other remains of pre- 
historic and historic man so thickly strewn over the 
Mississippi basin, the eastern States and. seaboard of 
North America. The great number and magnitude of 
these remains, their universal diffusion over an enormous 
area, and the character of the objects found in them, all 
tend to confirm the imprgssion now generally entertained 
regarding the vast antiquity of man jn the New World. 
On the other hand the views of those anthropologists who 
still attribute the old works to some superior pre-Colum- 
bian race of “ mound-builders ° distinct from the present 
eaborigines are not strengthened by a more careful exa- 
. mination of these relics. Speaking of the mounds 
examined by him in Cass County, Illinois, Dr. J. F. 
Snyder remarks that “the intrinsic evidence of many 
prehistoric remains of this county sustains their claim to 
extreme antiquity ; but no work or specimen of art of a 
former race has yet been found here above the capacity 
or achievement of the typical North American Indian. 
And in studying the life, habits, and burial customs indi- 
cated by these relics, I can see no necessity for ascribing 
them to the agency of a distinct or superior race, when 
they express so unmistakably the known status of Indian 
intellect” (p. 53). This conclusion is amply confirmed 
by the contents of the enormous shell-heap at Cedar 
Keys, Florida, which has been carefully examined by 
Mr. S. T. Walker. Here the pottery found in the suc- 
cessive layers, down to a depth of over twelve feet, shows 
a continuous advancement in the art from the rude heavy 
earthenware often mixed with coarse sand or small 
pebbles occurring in the lowest stratum, through the 
bett@r finished and slightly ornamented types of the 
middle stage, to the delicate and beautifully ornamented 
specimens found near the surface. These objects thus 
show a progressive irfprovement upwards, not down- 


e f b . 
wards as would be required by the theory of an extinct 
pre-Columbian civilised race, precursor of the present 
aborigines. A. H. K. 


THE SIZE OF ATOMS? 
I]t. 


E must then find anothef explanation of dispersion. I 
believe there is another explagation. I believe that, 
while giving up Cauchy’s unmodified theory of dispersion, 
we shall find that the same general principle is applicable, 
and that by imagining eachemolecule to be loaded in a 
certain definite way by elastic connection with heavier 
matter,—each molecule of the ether to have, in palpable 
transparent matter, a small fringe, so to speak, of 
particles, larger and larger, in their successive 
order, elastically connected with it—we shall have 
a rude mechanical explanation, realisable by the 
notably easy addition of the proper applianess to the 
dynamical models before yoy, to account for refractive dis- 
persion in an infinitely fine-grained structure. It is not 17 
hours since I saw the possibility of this explanation ; I 
think I now see it perfectly, bus you will excuse me not 
going into the theory more fully under the circumstances.” 
The difficulty of Cauchy’s theory has weighed heavily 
upon me, when thinking of bringing this subject before 
you. I could not bring it before you and say there are 
only four particles in the wave-length, and I could not 
bring it before you without saying there is some other 
explanation. I believe another explanation is distinctly 
to be had in the manner I have slightly indicated. 

Now look at those beautiful djstributions of colour on 
the screen before you. They ave diffraction spectrums 
from a piece of glass ruled with 2,000 tines to the inch. 
And again look; and you see on diffraction spectrum 
by reflection from one of Rutherford’s gratings, in 
which there are 17,000 lines to the inch on polished 
speculum-metal. The explanation by “interference 4S 
substantially the same as that which the undulatory 
theory gives for Newton’s rings of light reflected from 
the two surfaces, which you have already seen. Where 
light-waves from the apertures between the successive 
bars of the grating, reach the screen in the same phase, 
they produce light; there, again, where they are in 
opposite phases, they produce darkness. 

The beautiful colours which are produced, depend on 
the places of conspiring and opposing vibrations on the 
screen, being different for light waves of different wave- 
lengths ; and it is by the measurements of the dimensions 
of a diffraction spectrum such as the first set you saw 
(or of finer spectrums from coarser gratings), that Fraun- 
hofer first determined the wave-lengths of the different 
colours. 

l have now, closely bearing on the question of the 
size of atoms, thanks to Dr. Tyndall, a most beautiful 
and interesting experiment to show you—the artificial 
“ blue sky,” produced by a very wonderful effect of light 
upon matter, which he discovered. We have here an 
empty glass ,tube—it is ‘optically void.” A beam of 
electric light passes through it now; and you see nothing. 
Now the light is stopped and we admit vapour of carbon 
disulphide into the tube. There is now introduced some 
of this vapour to about 3 inches pressure, and there is 
also introduced, to the amount of 15 inches pressure, air 
impregnated with a little nitric acid, making in all rather 
lessthantheatmospheric pressyre. What istobe illustrated 
here is the presence of molecules of substances, produced 
by the decomposition of carbon disulphide by the light. 

1 A lecture delivered by Sir William Thomson at the Royal Institution, 
on Friday, February 2. Revised by the Author. Concluded from p. 254. 

2 Farther examination has seemed to me to confirm this first impression , 
and in a paper on the Dynamical Theory of Dispersicn, read before the Royal 


Society of Edinburgh, on the sth of March, I have giwen a mathematical 
investigation of the subject.—W. T., March 16, 1883. 
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At present you see nothing in the tube; it still continues 
to bė, as before the admission of the vapours optically 
transparent; but gradually you will see an exquisite blue 
cloud. Thatis Tyndall’s “blue sky.” You seeitnow. I 
take a Nicol’s prism, and by looking through it I find the 
azure light, coming from the vapours in any direction 
perpendicular to the exciting beam of light, to be very 
completely polarised in the plane through my eye and the 
exciting beam. It consists of light-vibrations in one 
definite direction, and tha’, as finally demonstrated by 
Professor Stokes, it seems tome beyond all doubt, through 
reasoning on this phenomenon of polarisation,! which he 
had observed in various experimental arrangements 
giving minute solid or liquid particles scattered through a 
transparent medium, mus? be the direction perpendicular 
to the plane of polarisation. ° 

What you are now about to see, and what I tell you I 
have seen through the Nicol’s prism, is due to what I 
may call secondary or derived waves of light diverging 
from very minute liquid spherules, condensed in conse- 
quence of the chemical decomposing influence exerted by 
the beai of light on the matter in the tube, which was 
all gaseovs when the light was first admitted. 

To understand these derived waves, first you must 
regard them as due to motion of the ether round each 
spherule ; the sphere being almost absolutely fixed, 
because its density is enormously greater than that of the 
ether surrounding it. The motion that the ether had in 
virtue of the exciting beam of light alone, before the 
spherules came into existence, may be regarded as being 
compounded with the motion of the ether relatively to 
each spherule, to produce the whole resultant motion 
experienced by the ether when the beam of light passes 
along the tube, and azure light is seen proceeding from 
it laterally. Now this second component motion, is 
clearly the samg as the*whole motion of the ether would 
be, if the exciting light were annulled and each spherule 
kept vibrating in the opposite direction, to and fro through 
the same range as that which the ether in its place had, 
In virtue of the exciting jight, when the spherule was not 
there. 

Supposing now, for a moment, that without any exciting 
beam at all, a large number of minute spherules are all 
kept vibrating through very small ranges? parallel to one 

3 Extract from Professor Stokes’ paper, ‘‘On the Change of Refran- 
gibility of Light,” read before the Royal Society, May 27th, 1852, and 
published in the 7»wasactions for that date :— 

“§ 183. Now this result appears to me to Lave n> remote bearing on the 
“‘question of the direction of the vibrations in polarised light. So long as 
“ the suspended particles are large compared with the waves of light, reflection 
“takes place asit would from a portion of the surface of a large solid immersed 
‘in the fluid, and no conclusion can be drawn either way. But if the diameters 
“‘of the particles be smal! compared with the length of a wave of light, it 
““seems plain that the vibrations in a reflected ray cannot be perpendicular 
“‘to the vibrations in the incident ray. Let us suppose for the present, that 
“*in the case of the beams actually observed, the suspended particles were 
“‘ small compared with the length of a wave of light. Observation showed 
“ that the reflected ray was polarised. Now all the appearances presented 
“by a plane polarised ray are symmetrical with respect to the plane of 
“polarisation. Hence we have two directions to choose between for the 
‘* direction of the vibrations in the reflected ray, namely, that of the incident 
“ray, and a direction perpendicular to both the incident and the reflected 
“rays. ‘The former would be necessarily perpendicular to the directions of 
" vibration in the incident ray, and therefore we are obliged to choose the 
“ latter, and consequently to suppose that the vibrations of plane polarised 
‘< light are perpendicular to the plane of polarisation, since experiment shows 
“that the plane of polarisation of the reflected ray is the plane of reflection. 
“ According to this theory, if we resolve the vibrations in the [horizontal] 
‘*tacid :nt ray horizontally and vertically, the resolved parts will correspond 
‘fto the two rays, polarised respectively in and perpendicularly to the plate of 
** reflection, into which the incident ray may be conceived to be divided, and 
‘* of these the former alone is capable of furnishing a ray reflected 
“ vertically upwards [to be seen by an eye above the line of the incident ray, 
“and looking vertically downwards]. And, in fact, observation shows that, 
“Cin order to quench the dispersed beam, it is sufficient, instead of analysing 


“ the reflected light, to polarise the incident light ina plane perpendicular to 
“the plane of reflection.” 


* Inthe following question of tHe recent Smith’s Prize Examination at 
Cambridge (paper of Tuesday, Jan. 30, 1883), the dynamics of the subject, 
and particularly the motion of the ether produced by keeping a single spherule 
embedded in it vibrating to and fro in a straight line, are illustrated in parts 
(a) and (2):— 

‘8. (a) From the known phenomenon that the light of a cloudless blue 
“sky, viewed in any direction perpendicular to the sun’s direction, is almost 
tt wholly polarised in the plane through the sun, assuming that this light is 
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line. If you place your eye in the plane through the 
length of the tube and perpendicular to that line, you wil 
see light from all parts of the tube, and this light 
which you see will consist of vibrations parallel 
to that line. But if you place your eye zz the line of 
the vibration of a spherule, situated about the middle of 
the tube, you will see no light in that direction; but keep- 
ing your eye in the same position, if you look obliquely 
towards either end of the tube, you will see light fading 
into darkness, as you turn your eye from either end 
towards the middle. Hence, if the exciting beam be of 
plane polarised light—that is to say, light of which all 
the vibrations are parallel to one line—and if you look at 
the tube in the direction perpendicularto this“ine and to 
the length of the tube, you will see light of which the 
vibrations will be parallel to that same line. But if you 
look at the tube in any direction parallel to this line, you 
will see no light; and the line along which you see no 
light is the direction of the vibrations in the exciting . 
beam; and this direction, as we now see, is the direction 
perpendicular to what is technically called thé plane of 
polarisation of the light. Here, then. you have Stokes’s 
experinientumtcructs by which he has answered, as seemsto 
me beyond all doubt, the old vexed question— Whether igthe 
vibration perpendicular to, or in the plane of polarisation ? 
To show you this experiment, instead of using unpolarfsed 
light for the exciting beam, as in the previous experiment, 
and holding a small Nicol’s prism in my hand and telling 
you what I saw when I looked*® through it, I place, as is 
now done, this great Nicol’s prism in the course of the 
beam of light before it enters the tube. I now turn the 
Nicol’s prism into different directions and turn the appa- 
ratus round, so that, sitting in all parts of the theatre, 
you may all see the tube in the proper direction for the 
successive phenomena of “light,” and “no light”. You 
see them now exactly fulfilling the description which I 
gave you in anticipation. If each of you had a Nicol’'s 


“due to particles of matter of diameters small in comparison with the wave- 
“length of light, prove that the direction cf the vibrations of plane polarised 
“light is perpendicular to the plane of polarisation. 

“ (8) Show that the equations of motion of a homogeneous isotropic elastic 
“solid of unit density, are 


Pa Ran ao “> 

4E (4 + 42) ore + ava, 

-r = (é — 2 

ae =a (E+ $2) ay + uy“, i 
ËI (pb + an) Ë 2 

a = (4 + $”) g ah , 


‘where & denotes the modulus of resistance to compression ; 2 the rigidity- 
1: modulus; a, 2, y the components of displacement at (x, 3, 3. 4; ani 
da ap, dy 
ù = — aia = 
ax = ay az’ 
ae os p T 
de ap de® 
‘‘(c) Show that every p vssible solution is included in the f.llovwing - 
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“where z, v, w are such that 
du a du $ dw y 
dx dy ae 
t Find differential equations for the determination of $, x, v, w Find 
“the respective wave-velocities for the -sclution, and for the (x, z, w} 
“solution. 
(q) Prove the following to be solutions, and interpret each for values ọ 
So» LAS x? + yp? + 27) very great in comparison with A (the wave-length). 
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prism in your hand, you would learn that when you see 
light at all, its plane of polarisation is in the plane through 
your eye and the axis of the tube; and I hope you all 
now perfectly understand the proof that the direction of 
vibration is perpendicular to this plane. 

Now I want to bring before you something which 
was taught me a long time ago by Professor Stokes; 
and year after year I have begged him to publish it, 
but he has not: done so, and so I have asked 
him to allow me to speak of it to-night. It is a 
dynamical explanation of that wonderful phenomenon 
called fluorescence or phosphorescence. The principle is 


mechanically represented by this model (described above 
© o 
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Fic. 10.—Diagram showing the different amplitudes of vibration of a row of 
particles oscillat ng in a period less than their least wave-period. 


with reference to Fig. 2). A simple harmonic motion 
is, aS you now see, sustained by my hand in the uppermost 
. bar, in a period of about four seconds. You see that a 
‘regular wave-motion travels down the line of molecules 
` -represented by these circular disks on the ends of the 


bars ; and the energy continually given to the top bar, by: 


my hand, is continually consumed in heating the basin of 

treacle and water at the foot. I now remove my hand and 

leave the whole system to itself. The very considerable 

sumf kinetic and potential energies of the large masses 

and spiral springs, attached to the top bar, is gradually 

spent in sending the diminishing series of waves down the 
® 


line, and is ultimately converted into heat in the treacle 
and water. You see that about half of the amplitutle of 
vibration, and therefore three-fourths of the energy is 
lost in half a minute. 

You will see on quickening the oscillation how very 
different the result will be. The quick oscillations which 
I now give to the top bar (the period having been reduced 
to about one and a half seconds), is incapable of sending 
waves along the line of moletules ; and it is that rapid 
oscillation of the particles which, according to Stokes, con- 
stitutes latent or stored-up light. Remark now that when 
I remove my hand from the top barfas no waves travel 
down the line, no energy is spent in the treacle; and the 
vibration goes on for ever (or, to be more exact, say for 
one minute) as you see, with ‘xo Zoss (or, to be quite in 
accordance with what we"see, let me say scarcely any 
sensible loss). This is a mechanical model correctly illus- 
trating the dynamical principle of Stokes’ explanation 
of phosphorescence or stored-up light, stored as in the now 
well-known luminous paint ; of which you see the action 
in this specimen, and in the phosphorescent pe of 
lime in these glass tubes kindly lent by Mr, Dé"La Rue. 
(Experiments shown.) e 

Now I will show you Stokes’ phenomenon of fuor- 
escence in a piece of uranium glass.« I hold it in the 
beam from the electric lamp dishersed by the prism as 
you see. You see the uranium glass now visible by being 
illuminated by invisible rays. The rays by which it is 
illuminated even before it comes into the visible rays are 
manifestly invisible so far as the screen receiving the 
spectrum is a test of visibility ; because the uranium glass, 
and my hands holdirg it, throw no shadow on the screen. 
Also you see the uranium glass which I holdin my hand 
in the ultra-violet light, while you do not see my hand. I 
now bring it nearer the place wlgere you see the air (or 
rather the dust in it) illuminated By the violet light: still 
no shadow on the screen, but the uranium glass in my 
hand glowing more brilliantly with its green light of very 
mixed constitution, consisting of waves of longer periods 
than that of the ultra-violet, which the incident light, of 
shorter period than that of violet light, causes the particles 
ofthe uranium glass to emit. This light is altogether un- 
polarised. It was the absolute want of polarisation, and 
the fact of its periods being all less than those of the 
exciting light, that led Stokes to distinguish this ilumina- 
tion, which you see in the uranium glass,* from the mere 
molecular illumination (always polarised partially if not 
completely, and always of the same period as that of the 
exciting light) which we were looking at previously in Dr. 
Tyndall's experiment. 

Stokes gave the name of fluorescence to the glowing 
with light of larger period than the exciting light, because 
it is observed in fluor spar ; and he wished to avoid all 
hypothesis in his choice of a name. He pointed out a 
strong resemblance between it and the old known 
phenomenon of phosphorescence; but he found some 
seeming contrasts between the two, which prevented him 
from concluding fluorescence to be in reality a case of 
phosphorescence. 

In the course of a comparison between the two 


d 
1 The same phenomenon is to be seen ‘splendidly in sulphate cf quinine 

An interesting experiment may be made by writing on a white paper screen, 
witH’a finger or a brush dipped ina solution of sulphate of quinine. The 
marking is quite imperceplible in ordinary light; but if a prismatic spectrum 
be thrown on the screen, with the ultra-violet invisible light cn the part which 
had been written on with the sulphate cf quinine, the writing is seen glowing 
brilliantly witha bluish light, and darkness all round. The phencmenon pre- 
sented by sulphate cf Guinine and many other vegetable solutions, and scme 
minerals as, for instance, fluor spar, and various ornamental glasses, as a 
yellow Pohemian glass, called in commerce ‘‘canary glass” (giving a 
dispersed greenish light), had keen discovered by Sir David Brewster 
(Transactions, Royal Society of Ecinburgh, 1833, and British Asscciation, 
Newcastle, 1838), and had been investigated also by Sir John Herschel, and 
by him called ‘‘epipolic dispersion” (PAi. Trans., 1845). A complete ex- 
perimental analysis of the pkenomencn, showing precisely what it was that 
the previous observers had seen, and explaining many singularly mysterious 
things which they had noticed, was made by Stokes, and described in his 
paper, ‘‘Onthe Change of Refrangibility of Light’’ (Pil. Trans., May 27, 
1852) ve zi e 
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phenognena (sections 221 to 225 of hs 1852 paper), the | The experiment giving the answer is most interesting, and 


following statement is given :—‘‘ But by far the most 
striking point of contrast between the two phenomena 
“ consists in the apparently instantaneous commencement 
“ and cessation of the illumination, in the case of internal 
‘“ dispersion when the active light is admitted and cut 
“off. There is nothing to create the least suspicion of 
“ any appreciable duration ip the effect. When internal 
“ dispersion is exhibited by nreans of an electric spark, it 
“appears no less momenta#yethan the illumination of a 
“ landscape by a flash of lightning. I have notattempted 
“to determine whetHer any appreciable duration could 
“be made out by means of a revolving mirror.” The 
investigation here suggested, has been actually made by 
Edmund Becquerel, and the question—Is there any ap- 
preciable duration in the glow of fluorescence ?—has been 
answered affirmatively by this beautiful and simple little 
machine before you, which he invented for the purpose. 


I am sure you will see it with:pleasure. It consists of a 
flat circular box, with two holes facing one another in the 
flat sides near the circumferencey inside are two disks, 
carried by a rapidly revolving shaft, by which the holes 
are alternately shut and opened; one open when the 
other is closed, and vice versd. A little piece of uranium 
glass is fixed inside the box between the two holes, 
and a beam of light from the electric lamp fallsupon one 
of the holes. You look at the other. 

Now when I turn the shaft slowly you see nothing. At 
this instant the light falls on the uranium glass through 
the open hole far from you, but you see nothing, because 
the hole next you is shut. Now the hole next you 1s open, 
but you see nothing; because the hole next the light is 
shut, and the uranium glass shows no perceptible after- 
glow as arising from its previous illumination. This 
agrees exactly with what you saw when I held the large 


a) @ © | ° 
Š is: o © e e | 
e 6 G | 
i+] 
e e f ® O | 4 
: 9 
° ë 5 © © l ° 
a 
e A © ‘ 5 
eo f o o 
8 _ a ee d 
6 €. é i 9 e 
Ə @ : © 
+ 
@ ©: 
© o° © e " 
e 
d * 
e © r 
o 9 
-J 
e © @ 
i] 
@ s ° 
@ © © ($) 
o 
eo e 
e 
e 6 - © e s o 
m e 8 o 
o © o d 
@ e e 
o e e 
© 
© © 
©. 
e © 
e O @ 


Fic. 11.—Diagram illustrating the number of molecules in a space of 1/10,000 of a centimetre square and 1/100,000,000 of a centimetre thick. 


slab of uranium glass in the ultra-violet light of the 
prismatic spectrum. As long as I held the uranium 
glass there you saw it glowing; the moment I took it 
out of the invisible light it ceased to glow. The 
“moment” of which we were then cognisant, may 
have been the tenth of a second. If the uranium 
glass had continued to glow sensibly for the tweng 
tieth or the fiftieth of a second, it would have 
seemed, to our slow-going sense of vision, to cease the 
moment it was taken out. Now I turn the wheel at such 
a rate that the hole next you is open about a fiftieth of a 
second after the uranium glass was bathed in light ; still 
you see nothing. I turn it faster and faster and it now 
begins to glow, when the hole next you is open about the 
two-hundredth of a second after the immediately preced- 
ing admission of light by the other hole. I turnit faster and 
faster and it glows more and more brightly, till now it is 
glowing like a red coal; further augmentation of the 
speed shows, 


Thus it seems that fluorescence is essentially the same 
as phosphorescence; and we may expect that substances 
will be found, continuously bridging over the difference of 
quality between this uranium glass, which glows only for a 
few thousandths of a second, and the luminous sulphides 
which glow for hours, or days, or weeks after the cessation 
of the exciting light. 

The most decisive and discriminating method of 
| estimating the size of atoms, I have left until my allotted 
! hour is gone :—that founded on the kinetic theory of 
, gases. Here is a diagram (Fig. 11) of a crowd of atoms 
, or molecules showing, on a scale of 1,000,000 to J, all the 
molecules of air, of which the centres may, at any 
instant, be in a space of a square of 1/10,000 of a centi- 
' metre side and 1/100,000,000 of a centimetre thick. 

The side of the square you see in the diagram is a metre, 
and represents 1/10,000 of a centimetre. The diagram 
shows Just 100 molecules, being 1/10,000 of the whole 


as gou see, but little difference in the glow. | number of particles (10°) in the cuke of 1/10,000 ‘centi- 
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metre, or all the molecules ina slice of 1/10,000 of the 
thickness of that cube. -Think of a cube filled with 
particles, like these glass balls, scattered at random 
through a space equal to 1,000 times the sum of their 
volumes. Such a crowd may be condensed (just as 
air may be condensed) to 1/1,000 of its volume; but 
this condensation brings the molecules into contact. 
Something comparable with this may be imagined to be 
the condition of common air of ordinary density, as in 
our atmosphere. The diagram with size of each molecule, 
which, if shown in it to scale, would be r millimetre (or 
too small to be seen by you), to represent an actual dia- 
meter 1{10,000,000 of a centimetre, represents a gas in 
which a condeffsation of 1 to Io linear, or I to 1,000 in 
bulk, would bring the molecules close together. 

Now you are to imagine the particles moving in all 
directions, each in a straight line until it collides with 
another. The average length of free path is ten centi- 
metres in our diagram, representing 1/100,c00 of a 
centimetre in reality. And to suit the case of atmo- 
spheric air of ordinary density and at ordinary pressure, 
you must suppose the actual velocity of each particle to 
be 50,000 centimetres per second; which will make the 
@verage time from collision to collision 1/5,000,000,000 of 
a, second. 

The time is so far advanced that I cannot speak of the 
details of this exqtisite kinetic theory, but I will just say 
that three points investigated by Maxwell and Clausius—~ 
viz. the viscosity, or want of perfect fluidity of gases; the 
diffusion of gases into one another; and the diffusion of 
heat through gases—all these put together give an esti- 
mate for the average length of the free path of a,molecule. 
Then a beautiful theory of Clausius enables us from the 
average length of the free path to calculate the magnitude 
of the atom. That is what Loschmidt has done,? and 
I, unconsciously following in his wake, have cqme to the 
same conclusion ; that is, we have arrived at the absolute 
certainty that the dimensions of a molecule of air is some- 
thing like that which I have stated. 

The four lines of argument which I have now indicated, 
lead all to substantially the same estimate of the dimen- 
sions of molecular structure. Jointly they establish, with 
what we cannot but regard as a very high degree of pro- 
bability, the conclusion that, in any ordinary liquid, 
transparent solid, or seemingly opaque solid, the mean 
distance Between the centres of contiguous molecules is 
less than the 1/5,q@0,000, and greater than the 
1/1,000,®00,000 of a centimetre. A 

To form some conception of the degree of coarse- 
grainedness indicated by this conclusion, imagine a globe 
of water or glass, as large as a football’ to be magnified 
up to the size of the earth, each constituent molecule 
being magnified in the same proportion. The magnified 
structure would be more coarse-grained than a heap of 
small shot, but probably less coarse-grained than a heap 
of footballs. 


SMOKE ABATEMENT 


AO important meeting was held in the Egyptian Hall 
of the Mansion House on Monday last, to take 
further steps towards the abolition, or at all events the 
reduction, as far as possible, of the smoke nuisance. The 
Lord Mayor presided, and the following among others 


1 The piece of apparatus now exhibited, illustrated the collisions taking place 
between the molecules vf gaseous matter, and the diffusion of one gas into 
another. It consisted of a board of about one metre square, perforated with 
roo holes in ten rows of ten holes each. From each hole was suspended a 
cord five metres long. To the lower end of each cord in five contiguous rows, 
there was secured a blue coloured glass ballof four centimetres diameter; and 
similarly to each cord of the other five rows, a red coloured ball of the same 
size. A ball from one of the outer rows was pulled aside, and, being set free, 
it Blunged in amongst the others, causing collisions throughout the whole 
plane in which the suspended balls were situated. 

2 Sitzungsberichte of the Vienna Academy, Oct. 12, 1865, p. 395. 

3 Or say a globe of 16 centimetres diameter. 


were present :—Tehe Duke of Northumberland; tha Duke 
and Duchess of Westminster, Sir William Siemens, 
Sir Frederick Abel, Sir Lyon Playfair, M.P., Sir 
Frederick Pollock, Sir T. Spencer Wells, Mr. George 
Cubitt, M.P., Dr. Farquharson, M.P., Col. Makins, 
M.P., Capt. Galton, Mr. Edwin Chadwick, C.B., Mr. 
Ernest Hart, Mr. C. Waring, the Hon. Rollo Russell, 
General Lowry, C.B., Mr. George Shaw (chairman of the 
City Commission of Sewers), Mr. W. R. E. Coles, Mr. W. 
Chandler Roberts, of the Royal Mint, and Mr. Gregory, 
-Master of the Clothworkers’ Company. 

The proceedings were opened *by the reading of a 
Report, which has been carefully prepared by the Council, 
detailing the steps which haye already been taken, and 
giving particulars of the exhibitions of last year in London 
and Manchester. The Report also deals with the work 
which has been done regarding the chemical composition 
of smoke by Prof. Chandler Roberts, and the many tests 
of coal made by Mr. Clark. I:f?this important investiga- 
tion, attention was called to the fact that a very great 
discrepancy exists between the heating efficiency of 
various types of grates, stoves, furnaces, and the fike. 
In some forms of grate, for instance, only 22 per cent. of 
the total heat is utilised, whilst others require nearly 
three tons of coal to do the samg work which other stoves 
manage to get out of one ton. 

The Council desired to report that, so far as they had 
been able to ascertain, the most marked benefit resulting 
from the movement had been in the increased use of gas 
and coke for heating purposes. The improvement in gas- 
heating apparatus had been considerable, and the use of 
coke had been greatly facilitated by its being supplied to 
the public in more convenient sizes than formerly, and by 
the introduction of firebrick or other slow-conducting 
substances used in the fireplacef for burning it. The use 
of smokeless coal had also been extefided in the metro- 
polis; but the Council found thatthe description of such 
coal supplied was ina large number of instances unsuit- 
able or inferior,and from that cause, coupled with the 
fact that smokeless coals were not generally supplied by 
coal merchants, there had not been, so far, any very 
marked increase in its consumption. Marked improve- 
ment had, however, been made in open grates and 
stoves for burning that description of coal, and one firm 
of manufacturers, who brought out a cheap stove at the 
South Kensington Exhibition, had sold upwards of 14,000 
during the past two years; and they remarked that the 
public seemed ready to burn non-smoky coal if proper 
stoves for using it were offered at a reasonable price. 
Appliances for improving the draught of chimneys had 
also been introduced lately, and that tended to facilitate 
the use of smokeless coal. The Council had examined 
the present state of the administration of the law for the 
suppression of smoke, and they considered that in view 
of the enormous extension of buildings and factories in 
London and large towns, and in view also of the evidence 
that smoke could be to a great extent, if not entirely, 
avoided, the scope of legislative enactments for abating 
smoke should be extended and their provisions duly en- 
forced. 

One part*of the Report deals with a matter to which 
we attach the greatest importance. It is suggested that 

here should be some place which the public can visit 
and where they may examine any apparatus that is 
approved of, or which they may wish to purchase; but 
above this it is pointed out that a place is requisite where 
scientific, chemical, and other tests may be made for the 
information of the public generally, but especially for the 
help of inventors and manufacturers who may wish to 
try new suggestions. The Report also suggests that in 
connection with this there should be some place for dis- 
cussion and public lectures, for the general advancement 
and diffusion of knowledge touching smoke abatement. 
The third proposal is certainly the most doybtful one, but the 
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first atid second are so important that the less time that is | NOTES 
lost in starting such an institution the better; and we are | ; 





GREAT efforts are being made by the Council of the Society 
of Arts and its chairman, Sir William Siemens, who has again 
and Mr. Cubitt rood. been elected to this office, to make their conversastone, to be held 

The most important speech, perhaps, was that made by | on the 2sth inst, at the Fisheries Exhibition, a great success. 
the Duke of Westminster, in moving the adoption of the | The fountains are to be illuminated by coloured fires, and the 
ales oo poe ae ae gardens, as well as the Exhibition Buildings, will be lighted by 

igantic €vii-— ) } ovine os toe . 
ae the enormous yearly increase of 40,000 in the | te electric e pea sees of an oe Regiment 
population, one of a very alarming character. Therefore of German Infantry will perform in the building. 
it was necessary that some steps should be taken to abate, 
if not to entirely do away with, that monstrous evil, 
which affected the health and vitality of the inhabitants 
of the metropolis. They were all aware of the evil effects 


glad to learn that towards its foundation the Duke of 
Westminster has promised 500/., Mr. C. Waring Ioo0/,, 





A MEETING which may have an important ņẹsult upea science 
and art instruction in this country has been inaugurated at 
Manchester. An association has been established to effect the 


of smoke, and how far worse it became when mixed with general advancement of the profession of science and art teach- 
fog, but they believed that it was an evil which might be | ing by securing improvements in the schemes of study and the 
considerably modified iffnot entirely prevented. They | establishment of satisfactory relations between teachers and the 
had indisputable authority for saying that smoke was very | Science and Art Department, the City and Guilds of Isondon 
wasteful and destructive. The waste in London alone | Institute, and other public authorities. It proposes also to col- 
am8unted to one million yearly, and the waste in the | Ject such information as may be of service to teachers profession- 
country must be taken in prop8rtion to that in the metro- ally, and it will endeavour by constant watchfulness to advanc 
polis. They had also the highest authority for ee the status and material interests of science and art teachers in A 
a e public that the evil affected the health or those & ° | directions. The president of the new Association is Prof. Huxley, 
lived under the canopy of smoke. Its effect on public 4 ; d D. H E R Mr. Norufan 
buildings was also most destructive, and Mr. Shaw-Lefevre | 97 the vice-presidents are Dr. Hi. E. Agscoe, Mr. Nora 
had said that to repair the damage done by its agency to Lockyer, Prof. Boyd Dawkins, Prof. Gamgee, Prof. Ayrton, 
Prof, Silvanus Thompson, Dr. Johi? Watts, Mr. S. Leigh- 


| 
the Houses of Parliament alone involved an expenditure | ie ae Se 
| Gregson, Mr. John Angell, Mr. W. Lockett Agnew, Mr. C. M. 
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of 25007. per annum, and there could be no greater curse 
and bane to the metropolis than that smoke nuisance, The | Foden, and Mr. J. H. Reynolds, Mr, W. E. Crowther, of the 


object of the meeting was to impress upon the public the | Technical School and Mechanics Institution, Manchester, is the 
importance of the subject. The Smoke Nuisance Acthad | Honorary Secretary, and all communications should be ad- 
been useful in the past, and could be made more efficacious | dressed to him, especially by thos@who are desirous of foruyns 
in the future if its provisjons were more strenuously en- affiliated unions in other districts. We believe that branches 


forced. Quoting from the correspondence which had taken 
place doe an T e Home Ome EN d the Association upon are already being established at Newcastle-upon-Tyne and 
Liver pool. 


the subject, the speaker said that the Home Secretary 
had stated that in the majority of cases the fines inflicted Dr. J. H. GILBERT, F.R.S., has been elected a Correspond- 


were far less in amount than had been contemplated | . . aie 
by the Act. That was not a right state of ae and | ing Member of the Institute of France (Academy of Sciences}. 


efforts should be made to remedy it as soon as possible ; THE treasurer of the Darwin Memorial Fund has received 


and it wa un ce that wi A : 

aie Bea einen of A de e er through Dr. Elforing of Helsingfors a cheque for 94% 4s., thal 

might be put upon the nuisance. After sonie other obser- being the amount collected in Finland as a contribution to the 

vations, his Grace concluded by moving the adoption of memorial. That so large an amount should have beea collected 

the Report. in so small a country is only an additignal proof of the ready 
Sir Spencer Wells and Sir Frederick Abel spoke in | recognition which the great woaks of Darwin have rectived in 

favour of the Duke of Westminster’s proposal, which was | other countries as well as our own. The fund now amounts to 


carried unanimously, 3.3002, 
The next resolution was moved by the Duke of North- 
umberland, and was to the following effect :— That the THE Lick Observatory, we learn froin Sezexce, has made much 


period has now arrived at which systematic inquiry is | progress during the past year. The dome for the small equa- 
desirable into the application of the resources of technical | torial has now been finished, and is certainly the most complete 
science for the abatement of smoke now largely produced | and convenient one of its size in America, The building of the 
in industrial processes and in the heating of houses, as observatory in which the great thirty-six-inch equatorial is to Le 
alae ao the E EA a the existing laws for smoke placed is also progressing. The wall» of the main building are 
abatement; and that the Council of the Nationa) Smoke į half completed, and the cellar for the dume has been excavated, 


Abatement Instituti 
Paion DE regiestea- 10 ree upon Ten aie, found trail house and ne baldaa. tov Mie pho: 


Government the desirability of appointing a Royal Com- : , s : 
mission for the purpose.” n | heliographs have been in working order now for some time, as 


This was seconded by Sir Wm. Siemens and carried. | they were used ina successful observation of the transit of Verus» 
We are glad to see that it was acknowledged that the” last December. In a few weeks the building for the meri itan 
stated objects of the Smoke Abatement Institution, and | circle will be commenced, as well as a house for the astronomer- 
the success which has attended its past efforts, had ' and buildings to contain the appliances for moving the dome, 
established a claim not only to the support of the meeting, | and for the general heating and lighting of the observatory. Two 
but to that of the City of London and other great cities ' brick reservoirs for spring water, the one containing $3,000 


and towns, e . ree, gallons, the other 20,000 gallons, have been cons'ructed, and 
We must congratulate the Council of the new institution ; i : cere: , : Faas 
another reservoir to contain $3,030 gallons of rain-water will 


upon the energy which they are displaying, and we believe | shortly be commenced. The roads have been extended. Some 


that in a few years the success they will then have met , D ay he 
with will lead one to hope that in process of time the of the original arrangements of the observatory buildings, v higi 


smoke nuisance which kills its tens of thousands annually, | were only provisional, have now been replaced by more sub- 
and makes life ina great city like London almost unbear- . stantial and permanent structures, and by the end of the svas.on 
able, will to a certain extent ba done away with. | great progress will have been made. A 
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Science announces the death last month of Stephen Alexander, 
Professor Emeritus of Astronomy at Princetown. He was edu- 
cated at Union College, where he graduated in 1824. In 1840 
he was appointed Professor of Astronomy at Princetown, and 
more recently he received a Professorship of Mechanics. It 
was as an astronomer, however, that he was most 
known, | 


WE have been asked by the local secretaries of the Meeting ot 
the British Association for the Advancement of Science to bé 
held at Southport in September next to call the attention of 
those whg have in their possession scientific instruments, curigsi- , 
ties, and other objects of special or artistic interest, to the fact: 
that there will be an exhibition of such, atticles in connection 
with the meeting of the Association, Intending exhibitors and 
others interested in this matter should coimmunicate with Mr. Ch. 
de Wechmar Stoess, the Hon. Sec. Conversasione Committee, «. 
and Mr. Alfred Morgan, the Hon. Sec. for Exhibits, immediately, 
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chemical analysis cannot directly cope, the comparative inflocuous- 
ness, namely, of the organic matter present in the water accord- 
ing as it is of vegetable origin, or its comparative virulence 
according as it is of animal origin. As Prof. Huxley, in a lec- 
ture in 1880 to the Chemical Society, said, water as regards 





generally | chemical analysis may be perfectly unobjectionable, and yet as 


regards its operation on the human body deadly as prussic acid, 
: @ . 


_ We have received advanaefl copies of the following books 
from the Literary Superintendent of the Fisheries Exhibition :— 
“ British Marine and Freshwater Fishes, ” by W. Saville Kent, 
(PLS, F.Z.S.; “‘ Zoology and Food Fishes,” by George Bond 
Howes, Demonstrator of Bio&gy at the Normal School of 
Science ; ‘‘On the Capture*of Salmonidz and the Acclimatisa- 
tion of Fish,” by Sir James Ramsay Gibson Maitland, Bart. ; 
and “The Fishery Laws,” by Frederick Pollock. We must 
congratulate the Commissioners o? the International Fisheries 
Exhibition on their activity, and on their care for the scientific 


THE steamer Pola has just called at Reikjavik, in Icelan Agere aspect of the specimens in their collection. There are two kinds 


her way to Jan Mayen, to bring away the Austrian observation 
garty wintering there. Towards the end of the preseat month 


of books published by the Exhibition authorities. Reports of 
papers read at the conferences and the important discussions 


the Swedish gunboat Urd will proceed to Spitzbergen to relieve which have followed their reading are published, and other books 


the Swedish party wintering there. It is' reported, both from 
Iceland and Norwa¥, that the state of the ice in the Arctic seas 
is very favourable to nayjgation. 


THE Sofia, Baron Nordenskjéld's vessel, left Rédefjord, 


are written in explanation of the *exhibits and other subjects 


bearing upon fish and fish culture. 


THERE is an interesting article on “The Import Duty on 
Scientific Journals ” in Science for June 29. The writer ventures 


Iceland, for Ivigtuk, in Greenland, on June to, leaving Count 7 oe tharat p aa a has seca Saami 
Strömfelt and Drs. Arpi and Flink behind to pursue geological ce ne ee abe shoud appoint a committee to draw 


and botanical researches there. 


A LETTER from M. Thouard, the well-known French traveller, 
dated Santiago (Chili), states that he heard from {hiriguanos 
Indians that a part of the Crevaux party were still prisoners of 
. the Tobas tribe. M. Thouard will try to assist his countrymen, 


up a definite list of those foreign technical journals of mathe- 
matics, physics, chemistry, mineralogy, geology, geography, 
botany, zoology, physiology, and eélinology which do not com- 
pete with similar enterprises of publishing firms in the United 
States, and urge Congress to pass a®special Act putting these 
journals on the free list. The article goes on to say that, if a 


Mr. Crookers and Professors Odling and Tidy have lately suitable Bill were drawn up, there is little doubt that some 
+ D . . s 
given in their Report on the composition and quality of London member of Congress could be found to introduce it, and if 


water during 1882 to the Local Government Board. In that 


framed so that it touched no publisher’s pocket, and vigorously 


year they examine] 2r10 samples of water drawn in nearly equal supported by the scientific uaience es, hengoant yj it would 


proportions from the mains of all the seven London Companies; 
testing generally seven samples daily Wy their colour according to 
the registers of the colour-meter, by the quantity of free oxygen 
and amgnonia contained*in them, by the amount of oxygen re- 
quired for oxidation of the organic mafter present in them, 
their proportions of organic carbon and nitrogen, of nitrates and 
chlorine, and by their initial hardness in degrees of Clark’s scale. 
The results exhaustively set forth in numerical tables are further 
illustrated by seven diagrams, in each of which three wave-lines 
represent the fluctuations throughout the year of discoloration, 
of the proportion of organic carbon, and of the amount of oxygen 
required to oxidise the organic matter of the water of the London 
Company in question. These diagrams show to the eye what 
the statistics confirm, the remarkable parallelism existing between 
the degree of discoloration, the amount of organic carbon. present 
in the water as determined by combustion, and the amount of 
oxygen requisite to oxidation of the organic matter as determined 
by permanganate. The Report altogether would seem to reflect 
most favourably on the quality of London water. Throughout 
the whole year the water of the New River Company as deter- 
mined by the samples was, without exception, ‘‘ clear, bright, 
and well filtered,’’ a character supported by analyses of other 
kinds, and in only a few cases in the samples of the other Com- 
panies was the water describable as “‘ turbid,” “slightly turbid,” 
or ‘‘yery slightly turbid.” For the nine months from February 
te October 1882 the organic matter in the water of all the London 
Companies is estimated at *137 per 100,000, and the highest 
monthly mean for the same period at ‘I18I per I00,0c0. There 
is, however, one impértant factor in the question with which 


certainly become law. 


THE earthquake at Voss in Norway on June 13, reported in 
NATURE last week (p. 233), was felt over the entire district 
between Bergen and Aalesund, but most severely in the well- 


by | known Dalsfjérd. A further shock was felt over the same dis- 


trict on June 15 at I.50 p.m., and some people assert that 
another followed at about II a.m, on the following day. 


On the evening of the 2nd inst. a terrific cyclone passed over 
Stockholm. Its course was north-west to north-east. Houses 
were unroofed, trees uprooted, and a number of people thrown 
down, while not a shred of canvas was left on the masts of the 
vessels in the harbour. Barely a mile from the track of the 
cyclone there was almost a perfect calm. 


We learn that the Dutch Government have decided not to 
grant the sum of 30,000 guilders which Baron Nordenskjöld 
claims as the discoverer of the North-East Passage. The 
decision is founded on the motive which Jed the States General 
in 1596 to offer this award, viz. to find a passage of commercial 
value to the nation ; Baron Nordenskjöld having, however, dis- 
covered what may be termed a purely scientific one, the award, 
it is argued, has not been earned. As several reasons have been 
advanced for this claim madé by the gallant Swedish explorer, 
we do not think we err when we assert that it was his intention 
to have expended the sum in the interest of science, viz. on an 
expedition to the Arctic regions. 


A STATE paper recently issued by thee Minister of Public 
Works in France contains some interesting details on the French 
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mineral ‘waters, There are 1027 sources which are worked. Of 
these 319 are sulphurous, 357 alkaline, 136 iron, and 215 salt ; 
386 are cold, that is to say, they do not exceed 15° C. in tem- 
perature, and 641 are thermal. They are distributed as follows : 
—Puy-de-Déme, 94; Ardèche, 77; Vosges, 76; Ariège et 
Pyrénées Orientales, 69 ; Hautes-Pyrénées, 64. The paper also 
states the number of visitors to tleese different waters. It appears 
that the Hautes-Pyrénées are the,‘most frequented. During the 
past year this department alone haf had 44,476 visitors, thus dis- 
tributed :—Puy-de-Déme 18,619 ; PAlliers, 16,430; la Haute- 
Garmune, 14,230; les Landes, 12,954. The water flowing from 
all the 1027 sources is estimatedgat 46,412 litres per minute. 


THE Chevalier Frédéric Franchett?, engineer at Leghorn, has re- 
ferred M. de Parville to a curious passage in Galileo’s “ Dialogues” 
touching a possible early origin of the electric telegraph. In the 
dialogue Sagrado says that Me calls to mind a man who wanted 
to tell him a secret which would give him the power by means 
of g certain sympathy of magnetised wires to speak to any one 
two or three thousand miles off. The bargain however fell 
through, as the inventor would not try any shorter distance, and 
Sagrado declined to go to Cairo or Muscovy to try the experi- 
ment. ‘The story is told inthe last number of the Revue Seren- 
tifigue. The reference given is p. 97 of the first day, Leghorn 
Edition, 1874. 

THE Executive Committee of the International Fisheries Ex- 
hibition has published a penny plan and tour as a complete 
guide to the leading and most interesting features of the Exhi- 
bition, which we think will prove useful, 


WE have some very interesting figures before us comparing 
the different modes of ilteination in respect to the amount of 
products of combustion :— 


e Products per kour. 
o Water Carbonic Heat in 
Light of 100 candles. LA iat ae ee Be locas: 
Electric lamp, arc... ... «. QO «« O 57-158 
is »» incandescent... O .. 0 290-536 
Gas, Argand burner . 0°86 0o46 4860 
Lamp, petroleum, flat flame... 0°80 0'9S 7200> 
»»  colza oil o'85 1'00 6800 
Candle, paraffin O09 kes. SEAR: nk 9200 
p tallow... ves I'O . I'45 . 9700 


These we think are quite sufficient to show the great supremacy 
of electric lighting over all other methods of illumination when 
considered as a matter of health, 


WE learn from Naturen that a hitherto unknown form of the 
potato disease, which had been making slow but steady pro- 
gress near Stavanger during the last ten or twelve years, has 
recently begun to show increased energy, The stalk of the plant 
is the part affected, and here Herr Anda has discovered smal] 
white fungoid growths, which after a time assume a greenish, 
and finally a black, colour, after attaining the size of a small 
bean. While the fungus is rapidly increasing at the expense of 
the plant, the interior of the stem is first reduced to a pulpy 
condition, and next shrivelled and hollowed ott, until nothing 
remains but a mere outer shell, which breaks down on being 
touched. When the ripe black germs of the fungus have re- 
mained in the earth through the winter, they are found after the 
return of the next year’s warmth to have developed small stalked 
fruits filled with minute spores, which penetrate into the young 
plants before they appear above the ground. The end of July 
or beginning of August is tHe time when the ravages of the 
fungus are most conspicuous, and at those periods whole fields 
of potato plants are often rapidly reduced to the condition of 
withered straw. 


We have recgived from the Minister of Mines of New South 
Wales the report of the Chief, Inspector of Mines for the year 
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1882. Besides the usual statistics, a great part of the report 
is occupied with suggestions for the improvement of the present 
law of the coloay for preventing accidents to workmen In mines. 


FROM a comparison between the lists of birds observed at Salt- 
dalen in Norway by the ornithologist Summerfelts, from 1805 
to 1825, and those which are now found in the district, it would 
appear, according to Herr Hageman of the Norwegian Forest 
Department, that the smaller singing birds are much more largely 
represented now than formerly, The ortolan and crossbill, 
Hirundo urbica and rustica, the common sparrow and the 
chaffinch, which are now abundant, were then unknown in the 
district, while the common sparrow was onlg observe on one 
occasion by Sommerfelts. Herr Anda ascribes the present in- 
crease in numbers and species to the better cultivation of the 
land and the clearing of the fir-woods, 


THE additions to the Zoolozical Society's Gardens during the 
past week include a Kinkajou (Cercoleptes caudtvoloulius) from 
South America, presented by Mr. H. V. Brackenbury ?a Syrian 
Fennec (Canis famelicus $) from North Africa, presented by 
Mr. J. H. James; a Blau-bok {Cephalophus pygmazs 9) from 
South Africa, presented by Mr. Ernest Honey ; a Slender-billgl 
Cockatoo (Licmetis tenuirostris) from Australia, presented by 
Mrs. A. C, Biddle; an Earl’s Weka Rail (Ocydromits cartii) 
from North Island, New Zealand, presented by Mrs. Wilson ; 
two Wood Owls (Syrnium alsco), Baitish, presented by Mr. Je 
Metcalfe; two Black Guillemots {Urta grylle) from Ireland, pre- 
sented by Mr. H. Becher; a Vervet Monkey (Cercopithecus 
lalandii 8) from South Africa, a Moor Macaque (Macacus 
maurus 6), a Bonnet Monkey (Jfacacus radiatus ¢ ) from India, 
two Common Snakes (Zropidogotus natrix, var.), European, a 
Spotted Cavy (Celogenys paca), two Hairy-rumped Agoutis 
(Dasyproda prymnolopha) from Guiana, deposited; a Black 
Howler (Mycetes caraye ô) from Brazil, purchased ; a Japanese 
Deer (Cervus sika ô), a Burrhel Wild Sheep (Ovis durrhe 9 ), 
born ia the Gardens, 





OUR ASTRONOMICAL COLUMN 


THz TOTAL SOLAR ECLIPSE oF AUGUST 28-29, 1886,— 
This great eclipse is a®return of that of August 17-18, 1868, 
which was extensively observed in the Bombay @nd Madras 
Presidencies and ia other parts of itsgtrack from Aden to Torres 
Straits. In 1886 thetrack of the central line is mainéy over the 
Atlantic Ocean, and at that portion of it where the duration of 
totality is longest it will not be observable.on land. It is there- 
fore of interest to examine the possible conditions of observation, 
In deducing the results which follow, the places of the sun and 
moon have been taken from the Nautical Almanac, where New- 
comb’s corrections to Hansen’s Lunar Tables are introduced. 
As will be seen from the Ephemeris, the central eclipse com- 
mences in longitude 79° 46’ west of Greenwich, and latitude 9° 
48’ north, off Colon, in the isthmus of Panama, thence running 
ia the direction of the Windward Islands across the northern 
parts of New Grenada and Venezuela; passing over the Island 
of Grenada, it traverses the Atlantic, and meets the coast of 
Africa in the Portuguese possessions, not far from St. Philip de 
Benguela, and crossing South Africa to Sofala, it ends on ‘the 
east coast of Madagascar. At Cartagena the duration of to.ality 
is 3m. 2s., with the sun at an altitude of 5°; at Maracayho the 
duration is 2m. 57s., with the san 9° above the horizon. The 
southern extremity of the Island of Grenada will have the 
most advantageous conditions for observation, having regard 
to length of totality and accessibility. The total eclip-e 
begins there at yh. rrm. Os. a.m. on Augu:t 29, and 
continues 3m. 42s., the sun being at an altitude of 20°; 
at the northern extremity of the island the length of total 
eclipse is about five seconds less. In Carriacou, the principal 
island in the Grenadines, the duration of totality is 3m. 
21s. ; at the northern point of Tobago it is Im. 51s On 
the Atlantic, where the sun is on the meridian at the middle of 
the eclipse, or in longitude 14° 27 west and latitude 2° 57’ north, 
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totality, according to the elements we have adopted, will cor- 
tinue for 6m. 31s. Near St. Philip de Benguela, on the central 
line, we find the sun will be hidden for 4m. 23s., but the locality 
will hardly attract obseryers. It would rather appear that we 
must look for observations of this eclipse to the Windward 
Islands only. The small island of Blanauilla is close upon the 
central line, but the sun has of course a less altitude there than 
in Grenada, i 

The eclipse of August 7-8, 1850, one of the same series, was 
observed in the Sandwich Islands, the whole track of totality 
lying on the Pacific. 


TEMPEL’s COMET, 1873, II.— According to M. Schulhof’s 
corrected elements of this comet’s orbit, which assigned a period 
of revolution of 55200 years, at the last appearance in 1878, the 
next perihelion passage, neglecting the effect of perturbation, 
which can hardly be very material during the present revolution, 
may take place abont November 19 under circumstances that 
will render observations difficult if they are practicable at all. 
Assuming the comet to be in perihelion on November 19'5 
G.M.T., we should have about the following positions :— 


1883. s oee rae Log. a. Log. r, alight 
Oct. 18'5 ... 16 38°8 ... 108 59 ... 0°275 ... O'I42 ... 07146 
Nov. 19'5 ... 18 33°] ... 114 I .. 0'286 ... O'127 ... O'149 

ec. 21°5 ... 20 364 ... IIJ O.., O'313 .., O'I42 .., O°124 


In 1873, under an intensity of light of 0°385, the comet was the 
eftremum visibile, in a fine sky, with a.7-inch refractor. 
bd 


SOLID AND LIQUBD ILLUMINATING AGENTS 


THE Journal of the Society of Arts publishes in a recent 
number an interesting lecture given by Mr. Leopold Field, 
F.C.S., on ‘“‘ Solid and Liquid Illuminating Agents.” Mr, Field 
not only deals with the chemistry of these bodies, but he gives 
also a most interesting account of the means of lighting in use 
among the ancients, to which #brief reference may be made. 

The earliest known method of illumination was in all proba- 
bility that of the torch, formerly used largely if northern 
countries, and doubtless still furnishing the Lapp and the Finn 
with their light, The torch is cut from the pitch pine, and 
around it clings the exuded resin. When lighted it burns with 
a large red flame, producing a great deal of smoke. Used for 
cooking purposes a brand might get saturated with fat, so that it 
would burn longer without consuming its own fibre, 

This, as pointed out by Mr. Field, was the old method of 
lighting. Substituting for their brand a piece of rope and 
saturating this with pitch or resin we gef the modern link, con- 
necting us qn foggy days with the old modes of lighting. The 
work link itself, and probably also the idea, comes from the Greek 
Adxves, or perhaps the Lafin i a (Cicero) as the German 
Jackel comes from the Greek @diceAos (faggot), a bundle of sticks 
—after, atorch. But our own word torch is more evidently 
from the Latin ‘artitinm, a twisted thing, now however more 
properly applicable to the link. Our pine torch too is obtained 
from the Roman /ede—slips of the teeda, or Italian pitch pine, 
that heing the usual outdoor light of Rome; whist Funalia, 
which Virgil tells us were used to light Dido’s palace— 


se 





dependent lychni laquearibus aureis 
Incensi, et noctem flammis funalia vincunt.”’ 

is evidently from funis, arope, Their composition was rather 
that of a finer kind of link, flambeaux, consisting of a centre of 
oakum, which was surrounded by alternate layers of rosin and 
crude beeswax, outside of all being a bleached coating of the 
latter. They were more costly than other kinds of torch, and 
giving a less smoky light were more generally employed for the 
illumination of hails, staircases, &c. 

At what date this torsh fell into disuse is a question which 
cannot be definitely answered, as in old times words applied 
to various illuminating agents, which have a very fixed and 
definite meaning in our day, were then interchangeable, In our 
translation of the Scriptures “candle” and ‘‘ candlestick” are 


used indiscriminately with lamp, and, did we not know that 


candles proper and candlesticks were unknown at this period, we 
might infer that they were both in use. An explanation of this 
use of the words “candle” and ‘‘ candlestick,” however, is 
fourd in the fact that the Latin casdedabrum and the Greek 
Avxyvia, Latin /uchuuchus (Cicero), meant ‘ Jampstand.” 
Again, in Matt. xxv. I-5, where we find the parable of the 
Virgins, the word Avxvdsds rendered lamp. But study of the 
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etymology of the words shows that they are derived from roots 
signifying to shine or burn—as candela, ravõhàa, akin to candeo, 
to shine (Persian, andeel; Sans., 2an)\—aAdyvos, lucerna, from 
lux, light (Sans. /6%), Aduras, Zampas, probably connected with 
lame, and the Hebrew /afad, to shine. : 

But although it is doubtful at what date the torch fell into 
disuse, it may be concluded that it was succeeded by the lamp. 
We find evidence of this in stgdying mythology. Thus Ceres, 
according to the old legend, gought her daughter in hell with a 
torch ; Apuleius make: Psygh® drop hot oil on Cupid from a 
lamp. Whether candles proper, i.e. wicks surrounded with wax, 
were known before or after lamps had*come into use is doubtful. 
Martial (first century A.D.) speaks thus concerning the candłe :— 

‘“ Nomina candel@ nogis antiqua dederunt f 

Non norat parcos uncta lucerna patres.”—(Ep, xiv. 43). 

Here, however, torch, z.e, Junalía—which the old Romans in 
reference to its shining qualities would rather call candela than 
funatia—may be alluded to, In the Greek the word ravðńaa is 
a derivation from the Latin, not bæng met with until it is found 
in the writings of Athenzeus. This author lived in the second 
century A.C., and in his ‘* Deipnosophistee ” he says :— 





t“ duol Dé ma? dwpoldeiurve dosaplov xavdijAas mplw.” 


By that time, however, the rushlight had come into pretiy 
general use, and no doubt it is to this that reference is here 
made. š 

But it is from a passage in Apuleius’s Metam, iv, that we get 
the most valuable and conclusive information on this point. A 
noise being heard in the middle of the night, we are told that 
the household come in with ‘* teedis, lucerna, sebaceis, cereis, et 
ceteris,” that is with torches of pine, lamps, tallow candles, and wax 
tapers, which therefore clearly proves that candles both of wax 
and tallow were in use at this dare. It seems, however, that 
the candle was probably used by the poorer people. At all 
events the lamp was a mark of respectability, as in another verse 
of Martial (Apoph. 42) we find that ,an apology is made for the 
use of a wax light instead ofa lampe— | 

“ Hic tibi nocturnos prestabit cereus ignis 
Subducta est puero nam@ue lucerna tuo.’” 

Juvenal (iii. 287) also speaks of the “ breve lumen candelæ.” 
In the British Museum, too, there is a fragment of a large candle 
found in Vaison, near Orange, and said to belong to the first 
century A.C. Such candles were probably provided with wicks 
consisting of the pith of rushes rudely covered with crude wax 
or tallow. Candlesticks for these existed, and later on they had 
a spike to penetrate the bult of the candle. However, the name 
candelabrum was more generally applied to the pillar on which 
the oil lamp stood or from which it was suspended. Since no 
attempt was made to provide for the current of air so necessary 
for proper combustion, these old lamps smoked exceedingly, so 
much indeed that it was the duty of one of the slaves of the 
household to go round each morning and wipe the soot from the 
pictures and statues. In one case, however, at the Erectheum 
of the Athens Acropolis, the lamp, which was of pure gold, was 
provided with a flue. This was a very large lamp, requiring to 
be filled but once in a year. Callimachus designed it for the 
new temple about 400 B.C., but the smoke was found to be so 
great an evilin anything designed for such a purpose, that the lamp 
was provided with a chimney in the shape of 2 bronze palm-iree 
inverted. But however magnificent and elaborate the design, it 
is certain that the economy cf the lamp remained stationary. 

It was generally filled with olive oil and provided with a wick 
either of cakum, or of the dearer Carpasian flax (cotton ?). 
Occasionally, Pliny informs us, bitumen was used to fill the 
lamp ; Italy, in some parts, being rich in springs of that mineral 
and petroleum. Further east, and especially among the tribes 
dwelling on the shores of the Dead Sea, bitumen and naphtha 
were much used as illuminating agents, and for other purposes. 
It may be suggested that the sacred pit-fire Nepti was of this 
nature. The well-known Egyptologist, Mr. Basil Cooper, has 
suggested the following as the origin of the word naphtha, viz. 
NA, water, of Phiha, the Hephestos, or Vulcan of Egypt's 
deities, the god of fire. This idta receives some support from 
the fact that the Indians who sold the first petroleum as Seneca 
oil, and used it largely in their rites of worship, termed it fire- 
water, which name is now applied to alcohol. 

Herodotus (ii. 62), writing of the Lychnokaie (feast of lamps) 
at Sais, in Egypt, in 450 B.C., only expresses surprise at the 
number of the lamps, and not at the lamps th&mseives, so that 
by this time they were getling inte general use. Although their 
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introdé@ction as a means of illumination w&s very gradual and 
slow in Greece, yet by the end of the fifth century B.C. they 
were probably in general use at least among the upper ranks of 
society. The lamp of which Herodotus speaks, which we have 
mentioned above, differed in no respect from that in use at Rome, 
the wick (@pvaAals) being mace from the woolly leaves of an in- 
digenous plant, which was passed through the nose (uveTap) of 
the lamp into the crude olive oil. 

So much for the methods of Yjghting in use in ancient times. 

It is worthy of notice how the two elements of fire and light 
have ever been invested with dine attributes and set up for 
worship, The Persiay monarchs have silver fire trays borne 
before them into battle. The Lychnokaie, the lamp feast of the 
Egyptians, referred to above, has a representative in the Chinese 
feast of lanterns, which takes place on the 15th of the first month. 
Not only this, but lamp festivals have been common to all 
nations. The Greeks had their Aaurady-dpoufa, the Romans 
their Lupercalia, the latter of which gave way to the institution 
of Pope Gelasius, Candlemas, unless it be, as some have it, that 
Virgilius supplanted the P®o-erpina by this festival, but in any 
case they are both candle festivals. We learn from Pliny’s 
‘‘ Natural History ” that the Romans used wax candles in certain 
rifes. They lighted lamps too in honour of Prometheus, who 
caught fire from heaven ; of Miaerva, who gave them oil; and 
of Vulcan, the originator of lamps; they had their fax belli, the 
war torch, the fax nuptialis, the marriage emblem. 

Lamps, too, filled with scented oil were placed on the tombs 
of the dead. An oracular statue of Hermes in Achaia was 
‘worked ” by lighting a lamp before him and placing a small 
coin at his feet. Then there is the eternal lamp of Vesta, which 
was tended by damsels of establi hed reputation, the ever-lighted 
lamps of Mahomet’s tomb, Aaron’s tabernacle, and Roman 
Catholic churches. Again there are those lamps in tombs 
said to have been found burning after the lapse of centuries. 
Boyle made a series of experiments with the air-pump which 
demonstrate the absurdity of such a belief. Mr. Field, how- 
ever, suggests the possibilty of an asbestos wick communicating 
with a supply of light napfitha burning in a tomb not absolutely 
air-tight as a way out of the difficulty, and concludes by indors- 
ing Lamb’s opinion of our bidly-illuminated forefathers, that 
‘Cone can never hear mention of them without an accomparying 
feeling as though a palpable obscure had dimmed the face of 
things, and that our ancestors wandered to and fro—groping.” 





THE ROYAL SOCIETY OF CANADA 


"THE second annual meeting of the Royal Society of Canada 

was held at Ottawa during May 22-25. The officers who 
had been elected at the close of the last meeting were all present, 
viz. :—President, Principal Dawson, C.M.G., F.R.S. ; Vice- 
President, Hon. P. 1. O. Chauveau, LL. D. ; Hon. Secretary, J.G. 
Bourinot, B.A. ; Hon. Treasurer, J. A. Grant, M.D. Besides 
the members of the Society, there were present also delegates 
from the various local literary and scientific societies of Canada 
and from several British and foreign societies. Interesting 
inaugural addresses were delivered by His Excellency the 
Governor-General, who is Patron and Honorary President, by 
Principal Dawson, and by the Hon. Dr. Chauveau. 

The report of the Council showed that a favourable answer 
had been received to the memorial to her Majesty the Queen, 
asking her gracious permission to name the Society the Royal 
Society of Canada; that an Act of Incorporation had accord- 
ingly been passed by the Dominion Parliament, and a sum of 
1000/.’ sterling voted to assist in the payment of the expenses of 
publishing Transactions ; and that steys had alyeady been taken 
towards the formation of a national museum. 

A considerable portion of the time of the Scciety was occupied 
by the discussion of a draft constitution which was submitted by 
the Council. 

An address was presented by the Society to His Excellency 
the Marquis of Lorne expre-sive of the gratitude of the members 
of the Society to him for the efforts he has made during the 
time of his Governor-Generalship to further the interests of 
literature, science, and art, 

Several interesting papers were read in the French and English 
Literature, History and Archeology Sections. 


SECTION OF MATHEMATICAL, PHYSICAL, AND CHEMICAL 
SCIENCES 


The following papers were read in this Section, which was 
presided over by T. Sterryeflunt, F.R.S. :—(1) Prof. J. G. | 
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MacGregor, D.Sc., Halifax, N.S., on ‘Experiments showing 
that the Polarisation of Electrodes is independent of their Differ- 
ence of Potential.” The same current was passed through two 
electrolytic cells (in series) containing, dilute sulphuric acid and 
platinum electrodes. The cells had the same section but 
differed in length. The electrodes, therefore, differed in poten- 
tial during the passage of the current, while the current had in 
both cells the same density. Curves showing the variation with 
time of the electromotive force of the respective cells after the 
cessation of the polarising current were drawn, and were found 
to coincide. The measurements of difference of potential were 
made by means of the quadrant electrometer. (2) Prof. B. J. 
Harrington, Ph.D., Montreal, on ‘‘ An Analysis of two Minerals 
recently discovered in Canada—Meneghinite and ‘Tennantite. ” 
During the discussion of this paper Dr. J. Ff. Eliis, of Toronto, 
exhibited a specimen of tellurium which he had extracted from 
the gold ores of Lake Superior. (3) C. Baillarge, C.L., Quebec, 
on “Hints to Young Geometers.” (4) Prof. E. Haanel, Ph. D., 
Cobourg, on “‘ Hydriodic Acid as a Blowpipe Reagent.” The 
author had already proposed to use hydriodic acid as a blow pipe 





reagent in the case of four metals. This paper described the results ° 


of experiments made to extend its employment to otherse ' Instead 
of charcoal he used flat plates of plaster of Paris, and in the 
case of all the metals which had been at the author's disposal, 
the blowpipe brought out on these plates easily distinguishable 
characteristic colours. Owing to the difference of volatifty 
(chiefly) of the products of decomposition, three or four metais 
could be detected as present in a mineral by a single test, so 
distinctive are the colours of the iodides and other compound» 
formed. Prof. Haanel gave mo t successful experimental iflus- 
trations of the new method before th® Section. (5) Prof. Cole- 
man, Cobourg, on ‘‘ The Spectra of certain of the Characteristic 
Colours of Prof. Haanel’s Method of Blowpipe Analysis.” 
(6) Prof. N. F. Dupuis, A.M., Kingston, on “The Construc- 
tion of a Clock intended to show both Mean and Sidereal Time.” 
The anthor had constructed the clock described ; it gave a much 
closer approximation to accwacy than any such in-tryment 
hitherto proposed. (7) E. Deville, C.E., Ottawa, on The 
Measurement of Terrestrial Distances by Astronomical Obse: va- 
tions.” The author deduced expres-ions for such distances m 
terms of differences of latitude and of azimuth respectively, and 
showed the influence of various sources of error in the use of 
these expressions. (8) T. McFarlane, M.E., Montreal, on 
‘The Reduction of Sulphate of Soda by Carbon.” (9) C. 
Baillargé, C.E., Quebec, on “ Simplified Solutions of two of 
the more difficult cases in Hydrographic Surveying,” and on 
‘The Measurement of Surveys by Spherical Triangles and 
Polygons on a Sphere of any Radius,”’? (10) Sandford Fleming, 
C.M.G., Ottawa, on ‘*The Adoption of a Universal Meridian 
for the Regulation of Time.” The author showed that the pro- 
posal he had made some years ago w&s meeting with a favourable 
reception. In connection w®th this paper the SectiBn adopied 
a resolution urging the Society to memorialise the Governor- 
General, asking that he use his influence to induce the Imperial 
Government to grant representation to Carada a: the Inter- 


national Conference on Standard Time to be held ai the invita- esm 


tion of the President of the United States. (11) Reports by 
Prof. A. Johnson, LL.D., Montreal, and C. H. Carp:nall, 
M.A., Torouto, Superintendent of the Meteorological Service, 
on ‘The Preparations made for the Observation of the Tt ansit 
of Venus in Canada, and on the Observations which had been 
made.” (12) Dr. J. H. Ellis, Toronto, on “SA Remar'able 
Sulphur Spring near Port Stanley,” and on “A Method by v hich 
the Tannin Determination of Löwenthal might be utilise i for 
the Detection of Impurities or Adulterations in Spices.” (13! 
F. W. Gisborne, Esq., Ottawa, on ‘‘ Recent Improvements ii 
Practical Telegraphy.” (14) T. McFarlane, M.E., Mo treal, 
on ‘‘ The Decomposition of Zinc Sulphate by Common salt. ` 
(15) T. Sterry Hunt, F.R.S., on ‘The Mechanical Tran-fer of 
Matter in the process of Segregation.” 

Prof. Cherriman, M.A., Ottawa, was elected president, Mr. 
T. McFarlane vice-president, and Prof. A. Johnson -ecreiary of 
the Section for the next year. 

SECTION OF GEOLOGICAL AND BIOLOGICAL SCIENCES 

A. R. C. Selwyn, F.R.S., Director of the Geological Survey 
of Canada, presided over this section. The followmg papers 
were read:—(1) Dr. Selwyn, on “Notes on the Ge logy of 
Lake Superior.” The points in-isted on were : the conformity 
of the Laurentian and Huronian divisions of the older crystailine 
rocks; the Lower Cambrian age ofethe up;er copper-bearing 


rocks of Logan, called Animikie, N epigon, and Keweenian, by 
Dr. Hunt, and the unconformity of the Animikie divisions to 
the underlying Huronian, by some geologists in the United 
States supposed to be of the same age. (2) Mr. W. Saunders, 
of London, Ont., ‘‘On the Influence of Sex on Hybrids among 
Fruits.” This paper gave some of the results of Mr, Saunders’s 
experience in hybridising fruits. The facts cited confirmed the 
view that the influence of the female is more strongly expressed 
in the habit, character of growth, and constitution of the vine, 
bush, or tree, while the influence of the male is more distinctly 
seen in the form, colour, and quality of the fruit, and in the case 
of hybrid grapes in the size and form of the seeds also. 

Mr. G, F. Mathew, of St. John, N.B., on “The Method of 
distinguishing Lacustrine from Marine Deposits,” based on care- 
ful observations onthe deposits now taking place and accumu- 
lated since the Pleistocene period in lakes in New Brunswick. 
(4) Dr. J. A. Grant, of Ottawa, on “The Inferior Maxilla of 
the Phoca Grenlandica from Green’s Creek, near Ottawa. (5) 
Principal Dawson, of Montreal, on ‘Spores and Spore-cases, 
from the Erian Rocks.” The author referred to the discussion 
e many years ago by the officers of the Geological Survey of a 
bitumindus shale at Kettle Point, Lake Huron, of vast numbers 
of minute round disks, which were recognised as the spore-cases 
of some cryptogamous plant, and named Sporangites Huronensis, 
More recently Prof. Orton, of Columbus, Ohio, Prof. Williams, 
offornell, and Prof. Clarke, of Northampton, have found in 
the Erian and Lower Carboniferous shales of Ohio and New 
York beds replete with these organisms, and Prof, Orton has 
shown reason to believe that they are connected with filamentous 
stems found in the same layers, and also that they have contri- 
buted largely to the bitumikous matter present in the shales in 
which they occur. Similar bodies have also been found 
associated with the curious plants known as Ptilophyton and 
Trochophyllum. Still more recently specimens from the Erian 
of Brazil have been sent to the author by Mr, Darby, of the 
Brazilian Geological Survey, which seem to throw additional 
light on these bodies. They aræoval or rounded or in the form 
of flattened sacs, containing numbers of rounded disks, and so 
closely resembling the utricles or spore sacs of the Rhizecarps as 
to make it extremely probable that they belonged: to plants 
of this class, Should this conjecture be sustained by sub- 


@ sequent inquiries it would show that this peculiar group 


is of much greater antiquity than hitherto supposed, and 
that these planis were extremely abundant in the shallow 
waters of the Erian period. Dr. Dawson suggests the 
probable relation of there singular fruits not only with the 
Ptilophyton, but also with the other Erian and Silurian plants. 
(6) E. Gilpin, jun., on ‘The Folding of the Carboniferous 
Group in the Maritime Provinces.” The author described each 
of its great subdivisions as exposed at various points, and showed 
that during the Carbonifereus period, in addition to the conti- 
nental chartyes of level, giving rise®to corglitions of deposition 
characterising the carboniferous limestone, millstone, grit, &c.. 
there were extensive foldings of a more local character, appa- 
rently in some cases marking the closing of these oscillations, 
These foldings and their subsequent denudations have played an 
important part hitherto but little studied in modifying the condi- 
tions arising from the larger and more extended movements 
which have hitherto principally received attention, and present 
the district as being far from an universal state of quiet and 
regular succession during the Carboniferous age. (7) Prof. R. 
Bell, M.D., on “The Causes of the Fertility of the Land 
in the Canadian North-west Territories.’ In the Canadian 
North-west a vast fertile tract stretches, with certain exceptions, 
from the Red River Valley to the Liard River, a distance of 
some 1400 miles. The soil of this tract was characterised as a 
dark loam, of varying depth, and of a nearly homogeneous con- 
sistency. The primary cause of the fertility of this region was 
the abundance of the underlying crude material out of which a 
finished soil could be made. This was derived partly from the 
widespreading crustaceous marls which were nearly coextensive 
with the fertile tract, and probably from the drift during the 
Glacial period. Dr. Bell next considered the process by which 
the black loamy soil was formed out of this subsoil, and he con- 
sidered that the main agency was the work of moles and other 
burrowing animals. Worms appeared to be absent in the 
North-west, owing principally to the frost penetrating into the 
grouñd beyond the depth to which worms can burrow, but the 
moles and the grcurd squirrels, or gophers, more than make up 
for their absence. In the fertilised tracts the old and new mole- 
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hills cover the who® surface, rendering it “hummocky,” which 
may be easily observed after the prairie has been swept by a fire. 
The badgers often did what was compared to subsoil ploughing, 
All the animals referred to were very active in the autumn, 
digging many more burrows than appeared to be of any use to 
themselves. Each hummock thrown up by the moles covered 
about a square foot, and buried all the grass, &c., on this space. 
In this manner large quantities of vegetable matter were ulti- 
mately inccrporated with the sjt. The work of the moles also 
acted in another way in refining the soil, for they left behind the 
Stones and coarse gravel, so Nhat these in time became sunk 
beneath the layer of mould produced. eBy an interesting coin- 
cidence at the season when the burrowing animals are most 
active, the prairie vegetation is mature, and contains the largest 
amount of substance. The coldness of the scil during the most 
of the year tended to preserve the organic matter init. While 

the circumstances given were the direct cause of its fertility, the 

ultimate reason was perhaps to be looked for in the climate of 
the North-west, for to this was due the growth of the vegetation 

which formed the manure and the foof of the little workers which 
mingled it with the soil. Thus we could trace a mutual 
dependence of the circumstances which together have given 
to our North-west Territories that surpassing fertility “of 
soil which cannot fail to a@tract to it a vast population. 

(8) Dr. G. M. Dawson, on ‘Notes on Triassic Rocks of the 

West,” discussing the question as to the Triassic or Jurassic age 

of deposits found in British Columbia*and the Rocky Mountains, 

and their correlation with the deposits of similar age in the 

territory of the United States. (9) Prof. L. W. Bailey, Ph.D., 

Fredericton, on ‘*The Occurrence of Indian Relics in New 

Brunswick,” probably deposits found at an old camping ground 

of the Malicete Indians. (10) Dr. T. Sterry Hunt, on * Studies 

on Serpentine Rocks.” (11) Prof. J. Macoun, on * Notes on 

Canadian Polypetale.” The geographical distribution of these 

plants in Canada was discussed, and interesting facts were ad- 

duced in connection with the number of species and genera in 

each order which showed certain relations between the present ° 
flora and that which had existed in tht Tertiasy period. (12) A 

paper by Mr. R. Chalmers was communicated by Principal 

Dawson, in which facts were stated showing important erosion 

on the coast of the Bay des Chaleurs by floating ice in the 

modern and later Pleistocene periods. 

Dr. Selwyn, Prof, Lawson of Halifax, and J. F. Whiteaves, 
were re-elected president, vice-president, and secretary of the 
Section respectively. 

The following were the officers elected by the Society for the 
present year :—President, Hon. P. J. O. Chauveau, LL.D. ; 
Vice-president, T. Sterry Hunt, F.R.S.; Hon. Secretary, J. G. 
Bourinot, B.A. ; Hon. Treasurer, J. A. Grant, M.D. 
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THE HYPOPHYSIS CEREBRI IN TUNICATA 
AND VERTEBRATA)’ 


JN most simple Ascidians the single nerve ganglion is situated 
near the anterior end of the body, and between the branchial 
and atrial apertures. In species where the atrial aperture is near 
or at the posterior end of the body, the ganglion may also be 
placed far back, but it still lies between the two apertures and 
always indicates the dorsal side of the branchial. The ganglion 
is usually elongated, and gives off nerves at both ends—one set 
anteriorly and ventrally towards the branchial aperture, the other 
set posteriorly and dorsally towards the atrial. In close relation 
with the ganglion are found two organs—the neural gland and 
the dorsal tubercle—which have been much written about, but 
apparently will bear a good deal of further investigation. 

The neural gland lies upon the ventral and posterior face of the 
nerve ganglion, and consists of a number of more or less ramified 
cecal tubules springing from a central space or tube immediately 
below the ganglion. The presence of this organ was first dis- 
tinctly pointed out by Albany Hancock in 1868,? but until quite 
recently its function was not only totally unknown, but had been 
scarcely investigated. 

The dorsal tubercle was described by Savigny in 18163 under 
the name of ‘‘tubercule antérieur,” Since then it has received 
many names, but has usually been regarded as some sort of ol- 





* Abstract of a paper read before the Royal Society of Edinburgh, 
April 2. 

2 Journ. Linn. Soc. (Zool), vol. ix. ie i 

3 a r sur les Animaux sans Vertèbres,” pt. ig, fasc. r. (Paris, 
1816. 
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factory organ. It is placed on the dorsal egge of the anterior 
end of *the branchial sac, behind the circle of tentacles, and 
usually in a distinct ‘* peritubercular ” area, a diverticulum from 
the prebranchial zone formed by a bending posteriorly of the 
dorsal ends of the peripharyngeal bands. 

The dorsal tubercle is, in the simplest form known, a funnel- 
shaped depression having its wider circular open end separated from 
the prebranchial zone in front of the branchial sac by a raised edge 
or lip, while its opposite narrower end is continued into a fine canal 
cunning dorsally and posteriorly. sThis simple condition is found 
in Molgula pedunculata ; in Hugprg herguelenensts the aperture is 
still wide, although its edge is square in place of being circular. 
In other simple Ascidians the anterior half of the edge has 
been, apparently pushed backwards, so as to become invaginated 
and closely applied to the posterior half, thus reducing the 
circular aperture to a crescentic br semicircular slit. This con- 
dition is found in Corelle paratlelogramima, In most other 
forms more or less complication is produced by the ends of the 
slit, or “horns” as they may be called, being prolonged, often to 
a very great extent, and coiled in various directions, sometimes 
producing beautifully regular and closely placed spirals, The 
patterns produced by this curving of the horns are very numerous 
and often complicated,fbut their value in classification is slight, 
sinc® they differ sometimes to a considerable extent in individuals 
of the same species, and on the dther hand are sometimes very 
similar in members of different genera or even families. 

This variously-shaped sorgan is histologically merely a depres- 
sion in the connective tissue òf the mantle, lined by epithelium 
continuous with the squamous epithelium covering the pre- 
branchial zone, but modified upon the edges of the slit into 
cubical or columnar ciliated cells. Since the time of Savigny it 
has been almost universally regarded as a sense-organ of some 
kind—probably olfactory or gustatory, or in some way capable 
of testing the quality of the inhalent current of water. The 
reasons for this view have been :— 

1. The position of the organ at the entrance of the branchial 
sac where 2 sense-oryan would be of great apparent value. 

z, Its strueture—a ciliat&] depression covered in part by 
columnar cells, some*of which closely resemble sense-cells. 

3. Its intimate relation with the ganglion, and the presence of 
a nerve arising from the anterior end of the ganglion, running 
towards the branchial aperture close past the dorsal side of the 
tubercle, and presumably supplying it with nerves. 

In 1876 Ussow showed that the gland of unknown function 
lying below the ganglion had a delicate duct, lined by cubical 
epithelium, which ran forwards and opened into the tubular 
posterior end of the funnei-like depression forming the dorsal 
tubercle; so that the slit of the tubercle was thus shown to be 
merely the aperture of the duct from the neural gland. In 1881 
Julin? confirmed this discovery, described minutely the condition 
of the gland, the duct, and the tubercle in several species of 
simple Ascidians, and declared that there was no connection 
between the nerve running from the ganglion to the branchial 
aperture and the tubercle, and that consequently the Jatter was 
not a sense-organ, and was nothing more than the opening of 
theduct. Ina second paper, published shortly afterwards, Julin ? 
described the condition of these organs in two additional species, 
and enunciated the theory, suggested to him by E. van Beneden, 
that the neural gland was renal in function, and was the homo- 
logue of the hypophysis cerebri of the vertebrate brain. In 
favour of this homology may be con-idered :— 

I. The position of the gland upon the ventral surface of the 
nerve centre and above the pharynx. 

2. Its glandolar nature. 

3. Its connection with the anterior end of the pharynx by a 
duct—Balfour, Kdlliker, and others having shon that the 
hypophysis or pituitary gland in higher vertebrates arises as a 
dorsal diverticulum from the stomodzum, but afterwards loses this 
connection. 

From my own observations I can confirm Julin’s statement as 
to the presence of the duct from the neural gland and its con- 
nection with the slit of the dorsal tubercle, and, like him, J am 
unable to find any nerve supplying the supposed sense organ. 
I have, however, in several cases seen certain of the epithelial 
cells covering the edges of the slit which had a striking resem- 
blance to sense-cells, such as those in the ectoderm of dctiniæ, 
This observation, taken along with Julin’s descriptions, and espe- 
cially with the condition of affairs in some specimens of Ascidia 


1 Archives de Biologie, vol. it. p. 59. 
2? Lee. cit, D. 211. 
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mammillata which I have recently examined, has suggested to 
me that possibly the dorsal tubercle may be øf% the aperture of a 
gland corresponding to the hypophysis and also a sense-organ, 
probably of an olfactory or gustatory gature. 

Ascidia mammillata is one of the forms discussed by Julin in 
his second paper. It isa large species with the branchial and 
atrial apertures rather far apart, and the ganglion at a consider- 
able distance from the anterior end of the body. Julin found 
that the neural gland in this species did not form the usual 
compact mass, but was in a somewhat rudimentary condition, 
and that besides having the usual duct running anteriorly to 
communicate with the pharynx by the dorsal tubercle it had also 
a number of short funnel-shaped apertures into the peri- 
branchial or atrial cavity inclosed by the mantle ; so thgt in this 
species the products of the gland might be excreted either into 
the branchial sac (pharynx) or into the dorsal part of the peri- 
branchial cavity, the region into which the intestine and the 
genital ducts also open. 

In two specimens of Ascidia mammillata which I had an 
opportunity of examining recently I found the neural gland in 
exactly the condition described by Julin, but its duct þad no 
aperture into the pharynx, the dorsal tubercle being *entirely 
absent. The small funnel-shaped apertures into the peribranchial 
cavity were numerous and well developed, so that in the case of 
these individuals the neural gland was connected with th 
cloacal part of the peribranchial cavity only, exactly the arrange= 
ment to be expected if the gland had a renal function, It seems 
possible to me that this, or something like this, may have been 
the condition of affairs in the primitive Chorflata previous to the 
point of divergence of the Urochorda. _ There may have been a 
renal gland placed ventrally to the nefvous system, not neces- 
sarily at the anterior end only, and opening on the surface of 
the body by one or more Jlaterally-placed apertures,! this 
gland being represented in the Tunicata by the neural. gland, 
and in the Vertebrata by the glandular portion of the pitui- 
tary body. 

Then the dorsal tubercle apmarently is or was a semse- 
organ—possibly placed at first on the surface of the body, 
since the anferior part of the pharynx develops from the epiblast 
as a stomodzeum—and I think it probable that the connection of 
the tuberele with the duet of the neural gland may be an after- 
change, caused possibly by the enlargement of the pharynx into a 
branchial sac, aud the development of the peribranchial chamber. 
It may readily be imagined how, as the resalt of the formation 
of these cavities, the neural gland would be brought into closer 
relation with the dorsal tubercle, and one or more of the funnel- 
shaped ducts of the gland might, after having been carried in 
from the surface by the formation of the lateral atrial involutions, 
cone to open into the ciliated depression of the tubercle in place 
of into the peribranchial cavity, thus producing very much the 
condition described by Julin in his spe@imens of Ascidig mam- 
millaia, By suppressing the iginal openings into the peri- 
branchial cavity and leaving merely the secondary opening into 
the pharynx by means of the dorsal tubercle, we arrive at the 
condition found in all ordinary Ascidians. It is not easy to see 
the reason for this change, as there is no apparent advantage to 
be derived from it, but there is probably also no disadvantage, 
since there is abundant communication between the branchial 
sac and the peribranchial cavity through the stigmata or slits in 
the wall of the former. 

This suggestion as to the origin of the present structure of 
the neural gland and neighbouring organs in most Tunicati 
implies that the pituitary body in the Vertebrata, which ha~ lost 
its connection with the exterior, and probably also its function, 
has a similar history. In this view I am encouraged by some 
remarks by Balfour,” from which itis clear that he considered 
the pituitary body, judzing from its development, to have been 
originaliy a sense organ opening into the mouth, and possibly 
corresponding to ithe Ascidian dorsal tubercle. He has aso 
suggested,® as an alternative, the possibility that the neural gland 
in the Tunicata may be the homologue of the vertebrate 
pituitary body. This is of course the theory supported by van 
Beneden and Julin, and is open to the objection that it due. not 
account for the remarkable structure of the dorsal tubercle. The 
view I hold combines both of those above mentioned by counsi- 
dering the pituitary body as the homologue of the neural gland, 


© 
* The lining of the peribranchial cavity, into which the ducts open in the 
Ascidian, is derived from the epiblast, being formed in the embryo by a pair 
of lateral involutions, which afterwards fuse dorsally, 
* ** Comparative Embryology,” vol. ii. P. 359- » 3 Loe. cit. p. 350. 
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and as being therefore the rudiment of a primitive renal organ,! 
which opened by lateral ducts upon the side wall of the body ; 
while the connection of the pituitary body with the stomodeum 
in embryo vertebrates is regarded as being not its original and 
proper duct, but a secondary connection, which has been formed 
with a lost sense-organ placed at, or in front of, the anterior end 
of the pharynx, and homologous with the dorsal tubercle in the 
Tunicata. 

Ussow and Julin have conclusively shown that the dorsal 
tubercle is not merely a sense-organ. The complex structure 
which the tubercle usually presents seems to indicate that it is 
not merely the aperture of a duct. Whether, as J suggest, it 
may be a sense-organ into which the duct has come to open can 
scarcely be determined on the evidence at present in our hands. 
The lines of inveStigation which may be reasonably expected to 
throw additional light upon the matter are: (1) the exact course 
of development of the neural gland and the dorsal tubercle, 
and further information as to the pituitary body ; and (2) the 
examination of the condition of the gland and its ducts through- 
out the Tunicata, and especially in a Jarge number of specimens 
of Ascidia mammillata, a species in which these organs appear to 
be in a variable and highly interesting condition. 

W. A. HERDMAN 





& UNIVERSITY AND EDUCATIONAL 
i INTELLIGENCE 


CAMBRIDGE. —Mr. W. H. Caldwell, B.A., Fellow of Caius 
College, has been stlected to proceed to Australia to endeavour to 
solve the important questions connected with the reproduction 
and the embryology of the Monotremata, which have so long 
baffled inquiry. 

Mr. S. F. Harmer, B.A., of King’s College, rst Class in the 
Natural Sciences Tripos 1883, has been appointed Demonstrator 
of Comparative Anatomy, in the vacancy caused by Mr. Cald- 
well’s resignation. 

Mr. W. F. R. Weldon, B®A., of St. John’s College, has been 
appointed Prosector to the Zoological Society. 

i» Mr. J. Bateson, B.A., of St. John’s College, i; proceeding to 
North America to study the life-history of Balanoglossus, 

Mr. J. Roberts, B.A., of St. John’s College, has been ap- 
pointed assistant to the Woodwardian Prolessor, 

Prof. Macalister will hold a class in Osteology in the long 
vacation, 

Dr. Humphry has been elected Professor of Surgery. 





SCIENTIFIC SERIALS 


d 

THE American Journal of Science, July.—On the genesis of 
metalliferous veins, by Joseph Le Conte. From his study of the 
phenomena of metelliferous deposit by solfataric action at 
Sulphur Bank and Steamboat Spring, the author argues against 
Dr. F. Sandberger (“ Untersuchungen iiber Erzginge,” Wies- 
baden, 1882) that all lodes have been formed by deposit from 
solutions. In this important paper the conditions under which 
the deposits take place and the character of the solvents are fully 
discussed. Besides simple water, whose solubility is greatly 
increased by super-heat and pressure, the most active agency 
appears to be alkali in the form of alkaline carbonates or alka- 
line sulphides, or. both. Such alkaline carbonate waters, 
ascending slowly towards the surface through underground 
fissures, gradually lose much of their solvent power both by 
cooling and by relief of pressure, and must of necessity deposit 
in their courses, and form metalliferous veins. In this way even 
cinnabar and gold may be precipitated. Other powerful agencies 
may be organic matter of universal occurrence in subterranean 
waters, and known to be potent in reducing metallic oxides and 
metallic salts, Mainly by these methods it is argued that alka- 
line waters at various temperatures, but mostly hot, circulating 
in all directions, but mainly up-coming, and in any kind of 
water-way, but mainly in open fissures, form by deposit mineral 
veins. Amongst the many subjects incidentally treated are: 
Asscciation with metamorphism, variation in vein contents; 
variation of richness with depth; origin of alkaline and 
metallic sulphides ; occurrence of gold; irregular, brecciated, 
ecntact, and other kinds of lodes.—Evoluticn of the American 


= 
* Not the pronephros, since that is found along with the pituitary body in 
many vertebrates, but possibly more ancestral. Might it not be the homo- 
logue of the provisional trechosphere excretory organs described by 
Hatschek and others in @olygordins and some Mollusca? 
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trotting horse, by Krancis E, Nipher. By an ingenious proces 
of calculation the author arrives at the conclusion that th 
maximum speed to which the American trotting horse will cor 
stantly approximate without ever reaching it is a mile in ninety 
two seconds.—The burning of lignite i situ, by Charles A 
White, The ignition of the lignite beds still burning in Mon 
tana, and of others long extinct in Colorado, Wyoming, Dakot: 
and elsewhere, is attributed mainly, if not altogether, to spor 
taneous combustion, according gs the deposits become by erosio 
successively exposed to atmospheric influence.—On the pare 
morphic origin of the hornblende of the crystalline rocks of th 
North-western States, by R. D. Irving, An examination o 
about 1009 sections representing the’ crystalline schists, am 
eruptives and hasic eruptives of a region 400 miles by 300, anc 
of three distinct geological systems, showed the occurrence of ni 
hornblende not clearly or very robably secondary to augite.— 
On the constituents of the meteorites which fell at Bishopsville 
South Carolina, in March, 1843, and at Waterville, Maine, ii 
September, 1826, by M. E. Wadsworth.—A simple method o 
correcting the weight of a body for the buoyancy of the atmo 
sphere when the volume is unknowh, by Jo iah Parsons Cook.— 
Recent investigations concerning the southern boundaries of th 
glaciated area of Ohio, by G. F. Wright. The limit is- deter 
mined by an irregular line running from Aurora near Ney 
Richmond, in a north-eastefly direction through Chillicothe 
Newark, Dunville, and Canton, to New Lisbon, near the Penn 
sylvanian frontier.—On the variation ofethe specific heat of water 
by G. A. Liebig. s 


Bulletins de la Sociké d Anthropologie de Paris, tom. v 
fasc. v. 1882.—On the tribes of Terra del Fuego, by M. O 
Beauregard.—A paper by M. G, de Rialle on M, O. Beaure 
gard’s views regarding the origin of the Dardou:, communicate, 
to the Society in April, 1882, in which M. de Rialle contests thi 
opinion that the Thibetan races are Mongols. He considers tha 
the monosyllabic character of their language is a distinct proo! 
of their non-Mongolian origin, the Mongol being an agglutinatec 
form of speech belonging to the Altaic linguistic families, Th 
reply to his objections M. O. Beauregard read a voluminou: 
paper at a subsequent meeting, on theancient and moderr 
ethnography of Cashmere and Thibeat, which is mainly based on 
Stanislas, Julien, Deguignes, and other older French authorities, 
and on modern English writers, more especially Major Biddulph, 
to whose important labours and accuracy M. ‘Ujfalvy bore testi: 
mony in his defence of M, de Rialle’s views.—Observations by 
M. Hamy on the anthropology of the Comalis of the Easi 
African coast.—Exposition, by M. de Nadaillac, of the scope 
and character of his work, ‘‘L’Ameérique Préhistorique,’’ pre 
sented by him to the Society.—Zoological observations in Equa: 
torial Africa during M. de Brazza’s expedition, by M. Corneyvin, 
derived from the notes of the naturalist, M. Michaud. From 
these it would appear that in the valley of the Ogoone the climate 
is constant, the temperature standing generally at about 90’ 
Fahr, Marze, manioc, and tobacco are grown. The people are 
courageous but peaceable. The sheep have no wool and onh 
little hair. A dark, fierce race of cattle, feared by the natives, 
abounds in the forests, but there are no indigenous horses. —Ob- 
servations on the Galibis, by M. Dally.—On the anthrepologica. 
distinctions between the two races confounded under the commor 
name of Kabyles, by M. Sabatier.—On the flint instruments, 
including a lasso of the Quaternary period, found in the gravel 
beds of Sarli¢ve, by Dr. Pommero].—On the horse of prehistoric 
and historic times, by M. Pietrement.—-On the dental mutila- 
tions of the ancient inhabitants of Mexico and Yucatan, by M. 
Hamy.—On social instinct, by Madame Clémence Royer. This 
paper, intended to supplement the writer’s larger work, ‘‘L’Ori- 
gine de l’Homme et des Soriétés” (published in 1870), considers 
social instinct in relation to plants as wellas to animals generally. 
—Craniological observations on a series of the crania of assassins, 
by M. Orchanski, considered specially with reference to the rela- 
tion between the skull and the face. The author’s determina- 
minations are inclose accord with those of MM. Ten-Kate and 
Bordier.—On the existence of a rudimentary czecal appendage ir 
some of the Pitheci, by M. Hervé.—Remarks on certain differ- 
ences between Catholics, Pretestants, and Jews, a8 to the rela 
tions among them of deaths and births, by M. G. Lagneau. “The 
author finds that the Catholics generally, with a somewhat highes 
natality, have a considerable infantile mortality, resulting in £ 
correspondingly feeble increase of population, while among 
Protestants this increase is often much higher, notwithstanding z 
somewhat smaller natality, which, howevgr, is corrected by a 
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lower infantile mortality. The Jews present a much more rapid 
increase of nuntbers than either of the other twe religious bodies, 
for, although their natality is less than either, their mortality is 
remarkably low for all ages, these conditions being probably due 
to their dietetic and hygienic regulations, the infrequent occu- 
pation of women out of their homes, early marriages, and general 
sobriety. 
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SOCIETIES AND,ACADEMIES 
EDINBURGH 


Royal Society, July 2,—The Astronomer-Royal for Scot- 
land communicated a paper, which was read by Prof. Crum 
Brown, on the group 4 in the solar spectrum, as observed with 
the remarkably fine spectroscope which Prof, Tait had recently 
secured for the University. The main conclusion come to was 
that the speculations regarding the existence of éaséc lines were 
unwarrantable, since the lines 4° and 6% were both distinctly 
double lines, each real single line in all probability being due to 
one of the substances, magnesium, iron, or nickel. The paper 
gave a complete historical stateħent of the observations of the é 
group by Swan, Angstrom, Thalén, Young, and others, since 
the year 1830.—Prof. C. G. Knott read a paper on superposed 
magnetf&ms in iron and nickel. The experiments were, in part, 

ose . ’ e ‘ . . ‘ 
„a repetition of Wiedemann’s well-known investigations into the 
twisting of iron wire under the influence of longitudinal and 
circular magnetisations. With a steady current along the wire, 
aud a varying current in a hefix round the wire, a twist was 
obtained which in almost every case reached a maximum for an 
intermedicte value of the helical current. The maximum oc- 
curred sooner when the longitudinal current was diminished. 
No such maximum was obtained in the case of nickel, which 
«twisted more and more for greater and greater currents, antil the 
point of magnetic saturation wa; reached. Again the nickel 
Kwisted in the opposite direction to iron, other things being the 
same—a result in accordance with Barrett’s observation that 
woickel covtyacts when magnetised, while, as Joule first proved, 
fron extends. The effect of weiShting the wires so as to subject 
khem to different tensions, was also investigated, the general 
sult being that the twist wag greater for the smaller weight, 
xcept for special combinations of current strengths and weights. 
—Prof. Tait gave further results as to the lowering of the 
naximum density point of water under increased pressure, By 
kn improved method he estimated the lowering to be 2%7 C. for 
me ton’s weight per square inch, a result in wonderful agreement 
with that obtained by the indirect method carried out by Pro- 
eessors Marshall and Smith and Mr. Omond.—In a note on 
urface emissivities, Prof. Tait drew attention to the apparent 
ack of data on this subject, which, however, could be largely 
‘upplied from the numerous observations by Prof. Forbes and 
ximself on the rate of cooling of the bars used in the conduction 
f heat experiments.—Prof. Tait also submitted to the Society a 
whotograph of the markings on the arm of the boy who had 
een struck by lightning at Duns some weeks ago, 


PARIS 


Academy of Sciences, July 9.—M. Blanchard, president, 
n the chair.—On the pyroelectricity in blende, chlorate of 
dium, and borazite, by MM. C. Friedel and J. Curie.—On 
ae separation of gallium from tellurium and silicium, by M. 
ecoq de Boisbaudran.—Observations on M. Hirn’s recently 
iblished work on ‘‘ The Phenomena due to the Action of the 
tmosphere on Falling Stars, Aérolites, and other Meteoric 
bjects,” by M. Daubrée. In this work the author argues that 
e apparition of all kinds of meteors in space, their lugjinosity 
d explosion, and accompanying sounds depend directly and 
clusively on their velocity. This general conclusion is gues- 
uned by M. Daubrée, who points out that account must also be 
zen of the chemical action produced at contact of meteoric 
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ostances with the atmosphere.—On the infra-red spectra ` 


iitted by metallic vapours, by M, Henry Becquerel. The 
talic vapours here dealt with are those of sodium, mignesium, 
clum, potassium, silver, and thallium. The method of 
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diseases, and especially carbon poison, by M. Aimé Girard. 
The method here proposed consists in dissolving the carcasses at 
a low temperature in concentrated sulphuric acid, and then 
utilising the liquid thus obtained in the production of a 
superphosphate of azotic lime.—A pfotest is presented to 
the Academy on MM. Delattre’s recent paper (meeting of 
May 21) on the treatment of the waters used in woolwashing. 
MM. Gaillet and Huet claim to be the real authors of the pro- 
cess, and support their claim by sundry documents. — On 
the conditions of the subsoil under the Berlin Observatory ; 
letter addressed to M. Faye by M. Foerster.—On a method 
capable of furnishing an approximate value for the integral 


S H i F(x) dz, by M. G. Gourier.—Generalisation of the theo- 


rem of Jacobi on the partial determinants of the adjunct $stem, 
by M. Em. Barbier.—On the reduction of equations, by M. A. E. 
Pellet.—On a lever, a new system of Roman balance with auto- 
matic slider, by M. A. Picart.—General formulas of centred 
dioptric systems, by M. Monoyer.—A new method of determin- 
ing the limits of electrolysis, by M. Ch. Truchot.—On samarium, 
by M. P. T. Cleve.—On the blue colour obtained by the action 
of chromic acid on oxygenated water, by M. H. Moissan.e-On 
tetric acid and its homologues, by M. W. Pawlow.—On the 
dimorphism of iodide of silver, by MM. Mallard and Le Chate- 
lier.—On some new characteristic reactions of salts of gold, by 


M. Ad. Camot.—On the alcoholates of soda, by M. de For- «& 


crand.—On the pyrogenation of colophany, by M., Ad. Renard. 
—Researches on the curve of muscular shocks in various mala-, 
dies of the nervo-muscular system, by M. Maurise Mendelssohn, 
—Development and structure of tuberculous begonias, by M, 
Henri Duchartre.—Contributions to the stedy of the fermenta- 
tion of breadstufis, by M. L. Boutroux.—The microbes of the 
lymph of marine fishes, by MM. L. Olivier and Ch. Richet, 
The presence of parasites is clearly determined, and the authors 
conclude that microbes are nearly always present in the lymph, 
and consequently in the very tissues of the marine fishes.— 
Method of determining the quality of the wines of the south of, 
France, by M. A. Audoynaud, 


° BERLIN 


Physical Society, June 8.—Dr. Martius discussed the two 
recently-discovered instruments which are employed for the 
measurement of small frequently-occurring variations of a current, 
the telephone and the capillary electrometer. The latter, as is 
well known, was constructed about ten years ago by Mr. 
Lippmann in the laboratory of Herrn Kirchhoff, and is based 
ou the principle that a current passing through a meniscus 
changes its surface tension, and causes a movement of the 
meniscus. The frequent variations of weak currents are, indi- 
cated with difficulty, if at all, by galvanometers and tangent 
compasses, but the capillary electrometer c®#a make such via- 
tions, especially as they occyr in eleetrophysiology, visible to the 
eye. It has therefore quite latterly been employed in physio- 
logical experiments, and Dr. Martius has undertaken to investi- 
gate the capabilities of the apparatus in the form designed by 
Prof. Christiani, and de-cribed below. A glass tube drawn out 
at one end to a capillary, and partly filled with mercury, stands 
vertically in a large glass vessel also containing some mercury, 
and above it dilute sulphurie acid, in which the capillary poirt 
of the tube dips, so that the acid passes into the tube and up to 
the mercury meniscus. The position of the latter is read with a 
microscope. Metal wires are dipped into the mass of mercury, 
and a current can then be sent through the capitlary tabe, the 
current causing a motion of the mercury meniscus either upwards 
or downwards according to its direction, on a p sitive current 
flowing downward from the mercury in the tube moving the menis- 
cus downwards, a negative current, upwards. In this apparatus 
cae must be taken to keep the current too weak to cause elec- 
trolysis of the acid; otherwise the instrument becomes useless 
and must be refilled. The observations were first made with a 
constant current which was interrupted at will, and they showed 
that under exactly similar conditions the displacement which a 


| Positive current produced were always greater than tho-e cawed 


ulysis described by the author opens a new and wide ; 


d of observation, comprising between the wave-lengths 760 
1 1300 an interval of wave-lengths greater than that existing 
ween the extreme red of the visible spectrum and the last- 
əwn ultra-violet rays.—Researches on the destruction and 
lisation of the bodies of animals that have died of contagious 


by a negative current of like strength. On mahing and breaking 
contact rapidly, for instance about twelve times a second, a total 
displacement of the mercury, corresponding to the direction of 


; the current, was observed, and also oscillations of the meniscus, 


the number of which was equal to the number of interruptions 

of the current, If the number of interruptions was increased, a 

stronger current had always to be used in order to make the 
e 
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oscillations of the meniscus perfectly visible, weaker currents 
causing a total displacement of the mercury corresponding to the 
strength of the current, while the oscillations of the meniscus 
appeared only as a broad undefined rim. Dr. Martius then 
investigated the action* of induced alternating currents, the be- 
haviour of which was much more complicated inasmuch as, 
with equal intensity of the primary current and equal distances 
of the induction coils from one another, the four follow- 
ing different cases are to be observed: (1) The current on 
breaking contact passes through the mercury meniscus in 
a positive or anodic direction; (2) the current on making 
contact passes in a cathodic direction ; (3) the current on break- 
ing contact passes in a cathodic direction; (4) that on making 
contact. passes in an anodic direction. All these four cases 
which Sroup th€mselves in pairs in every experiment, affect the 
meniscus differently ; for besides the difference of the anodic and 
cathodic current, already mentioned in the case of constant cur- 
rents, the current on making contact under otherwise similar 
conditions was more effective than that on breaking contact, the 
action of the current on the instrument being, therefore, just the 
reverse of that on the nerves and muscles, ‘The reason of this is 
that'im the capillary electrometer the current on making contact 
produces a stronger polarisation than that on breaking contact, 
on account of its longer duration. The total effect which alter- 
nating induction currents produce on the capillary electrometer is 
the result of the individual effects of the current, and is certainly on 
this account very complicated, but it can be predicted acccording 
to the rules given above for every direction, strength, and frequency 
of the induction eurrents.- Prof. Kronecker demonstrated on a 
student the audibility of the muscle tone when the muscle was 
voluntarily contracted® by means of a pair of telephones, The 
telephones were connected with two needles, which the student 
placed in his biceps muscle, and the members of the Society 
convinced themselves that at every contraction of the muscle a 
deep soft breathing tone was heard. : 


, Physiological Society, June 29,—Dr. Curt Lehmann ex- 
plained two apparatus, which he had constructed with a view of 
maintaining artificial respiration in animals upon which other 
experiments are tried, The former method, which consists in 
blowing air into the lungs by means of a motor working ina 
certain rhythm, has the disadvantage that, in order to keep up 
the efficiency of the ventilation, the pressure must ‘soon be in- 
creased, producing emphysema of the lungs, to which the ani- 
mals succumb, Dr. Lehmann has obviated this by blowing air 
inta some receptacle by means of the motor in question, and by 
letting it there be condensed to a certain moderate density (say 
§ to tocm. of water}, <A second receptacle contains air in a 
corresponding degree of rarefactọn. An indiarubber tube is 
tied into the trachea of the animal; this tube is forked at the 
other end, one brangh communicating with the condensed the 
other with the rarefied air, An electric clock, which marks 
whatever intervals of time are requ®ed, is connected by means 
of a double lever with this tube, and alternately closes the one 
or the other of the branches. Thus air is either driven into the 
lung under a gentle pressure or is sucked out of it under the 
same pressure. In spite of the low pressure, the ventilation is 
perfect on account of the alternate driving in and sucking out of 
air; the lung of the animal is in no wise affected, and artificial 
respiration can thus be kept up without danger for eight hours. 
The second apparatus, which on the whole, after the same 
principle, connects the lung alternately with condensed and 
rarefied air, is constructed in a more complicated manner, as it 
contains bells for the collection of the respiration products, for 
the event that these may have to be examined. Both appa- 
ratus work automatically; the influence of the respiratory 
motion upon the blood pressure could be shown when they 
were used, just as easily as with animals respiring normally. 
The special experiments in which Dr. Lehmann used these ap- 
paratus referred to the influence of temperature upon the bacilli 
of Septiceemia. Developed in blood outside the body, the num- 
ber of bacilli increased the more, under equal conditions other- 
wise, the higher the temperature, up to 43°C. With animals 
the experiments were made in such a way that in each 
series of experiments four rabbits were vaccinated with 
septiczemic bacilli. Of these No. x was kept at 42°C., No. 2 
at ordinary room temperature, No. 3 strongly cooled by means‘of 
water (temperature 35°C. in the interior), and No. 4 poisoned 
with curare and cooled. No.1 died first, although about two 
hours before its death but few bacilli were contained in the 
blood ; soon afteawards No. 3 died, its blood containing many 
F. . 


s 
bacilli; a few hours later No. 2 succumbed, having attained 
fever temperature®f 42° C, much later than No. r; the nun 
of bacilli in its blood was moderate. No. 4 lived long 
although the number of bacilli in its blood was greatest. —A c 
munication was then read concerning the important observat: 
made by Prof. Pfliiger (Bonn) regarding the division of fr 
ova by a groove-formation after fertilisation. It is known ' 
fertilised frog's ova turn over in such a way that their bl 
hemisphere is turned upwards and the white one downwa 
and that the axis passing threugh the centre symmetrically 
both hemispheres is perpendicular. The normal grooving 3 
begins with a division in aemedian plane passing through 


‘axis; the second division is at right angles to the first, also p 


ing through the axis; the third one t£kes place at right angle 
the axis, somewhat nearer to the upper end. Prof. Pfi 
prevented some fertilised frog ova from turning over by fas! 
ing them to glass, so that in he single ova the hemisphere a 
pointed in the most varied directions ; yet he found that the | 
division in aè of them was always perpendicular, without 

reference to the position of the axis; the second and tł 
divisions of the ovum remaining in the same relative posil 
with regard to the first anomalous division as if the ova | 
been in anormal position. The first traces of the groove of 
back also invariably showed themselvez on the upper side of 
first division plane, thus fgequently in the white hemisph 
But later on all the ova which were fastened at the boti 
perished. 
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ZOOLOGY AT THE FISHERIES EXHIBITION 
aay I 


HE manifold relatio% of zoological science to the 
various fish sadustries are, on the whole, fairly well 
jlustrated in the Kensington Exhibition if we take 
together into consideration all the exhibits of foreign 
countries, of these islands, and of British colonies. Con- 
sidered alone, however, the British department is remark- 
able for the extreme paucity and insignificance of exhibits 
having any scientific lue. This is due to the fact that 
no attempt was made by those who organised the exhibi- 
tion to obtain scientific advice and direction, so as to 
enable them to make application to the individuals or 
museums possessing objects illustrating the scientific 
aspects of fish and fisheries, and that no individual with 
authority and respon$ibility has attempted to bring to- 
gether that class of objects—which are abundant enough in 
both private and public collections in England, and form, 
on the contrary, a large portion of the exhibits of foreign 
countries. Thus under the direction of a properly-trained 
zoologist—Prof. Spencer Baird—the Smithsonian Insti- 
tute has been able to form a collection which is sent over 
to this country by the American Government as the 
official representative “sollection. It is not an exaggera- 
tion to say that this collection, both on account of the 
range and variety of its objects and the instructive way in 
which they have been disposed and treated by the 
American Commissioner, Mr. Brown Goode, has been 
the admiration of all visitors. Similarly the Swedish 
authorities have intrusted Prof. Smidt with the duty of 
bringing together objects illustrating the zoological as- 
pect of fish and fisheries in Sweden.- Collections from 
the museums of Gothenburg and Stockholm and from 
eminent Swedish zoologists are consequently exhibited 
in the Swedish department. So also in the case of the 
Netherlands, of British India, and of New South Wales, 
we find the well-known naturalists, Prof. Hubrecht, Dr. 
Francis Day, and Mr. Ramsay, specially charged with 
such responsibility. 

There can be no doubt that the collections, both public 
and private, of this country, might have been brought into 
requisition and made to furnish such an exhibition of 
marine and freshwater fishes, of their food, of their para- 
sites, and other enemies, and again of the like objects in 
relation to oysters (both edible and pearl- bearing), lobsters, 
sponges, and precious coral, as no other country could 
possibly bring together. ° 

The exhibits of zoological specimens may be classed 
under three heads, viz. (1) those which are strictly zoo- 
logical, that is to say, intended to illustrate either the 
aquatic inhabitants of a particular district, or the struc- 
ture and life history of a particular species; (2) those 
of economic significance, illustrating the cultivation 
or modes of occurrence of an aquatic organism or 
organisms having a direct commercial importance; (3) 
those having an ornamental or personal value, and 
being of the@ nature of trophies, such, for instance, as 
Lady Brassey's case of ĉorals, and the many cases of 
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dried stuffed skins of large trout and pike exhibitei by 
angling societies. 

The most important collectién of the first grou, i» one 
comprising representatives ofall classes of marine vY nal: 
preserved in alcohol, and numbering nearly 400 spe imens. 
It is sent by Dr. Anton Dohrn, the director of the Zoo- 
logical Station of Naples, and is not placed in the t lian 
court, but in the Eastern Arcade, since it is sen. oy a 
private individual, and not through the Italan Gov ern- 
ment. The remarkable feature about this collectis n is 
the extraordinary beauty of the specMnens iñ re-pe t of 
preservation. Every naturalist is aware of the diff ulty 
of getting such creatures as polyps, jelly-fish, and S ipa 
to retain when placed in a preserving ‘luid anythin like 
a satisfactory semblance of their living form anc co our, 
To improve the methods of preserving marine organisms 
for museums and the workshops of comparative na- 
tomists has been for some years one of Dr. Dohrn’s 
objects in the work of his “Station,” and this co'leg.ion 
shows how far he and his assistants have succecded in 
devising methods. To appreciate Dr. Dohrn’s syctess. 
we have only to pass to some of tRe other collectior s— 
very good in their way, and shawing the best state of the 
bottling-art out of Naples—and by the inferiority of the 
condition of the specimens in the latter we learn Dr. 
Dohrn’s merit. Sudden killing with saturated solutici of 
corrosive sublimate and gradual transfer to strong elechol 
is one general method useQat Naples for retractile pe yps 
and fragile worms ; brief immersion in weak chroinic < cid 
beforettransfer to weak spirit is another method used for 
jelly-fish and mollusks; narcotising by aid of toba. :o- 
fumes another device. But the skilful application of s ich 
ingenious processes variously appropriate to this or tat 
kind of animal can only be satisfactorily learnt in the 
Naples laboratory itself. Accordingly Dr. Dohrn 1as 
made arrangements for giving special instruction in ‘his 
subject to naval officers and others, such persons be.ng 
admitted for a fee paid by the Governments o which they 
belong, to a three months’ cogirse of instruction in ‘he 
preservation of marine dtganisms for scientifi purno es. 
Already, much to the credit of the naval departmen‘s of 
their respective Governments, both German and Itai an 
officers and navy surgeons have been sent to receive Si Chas 
instruction at Naples, and a collection of coral-pols ps 
and Siphonophora has been received from Monte V‘deo, 
prepared by an Italian officer who had availed himseif of 
the Naples course of instruction. This collection Fas 
been pronounced superior in condition and fitness ‘or 
study to any collection from tropical waters hitherto 
brought to Europe. A second collection made by ihe 
same officer in Magellan Straits is on its way to Euro ve. 
There can be no doubt of the very great value of ihe 
new line of activity which Dr. Dohrn has traced for ihe 
Naples Station. 

The Naples exhibit contains some interesting fis’: a 1d 
a particularly fine series of Salpz, of Mollusks, and of 
Anthozoa and Medusz. It should not be allowed to reirrn 
to Naples, and we believe is offered for sale. Dr. Dohrn 
also exhibits the publications, comprising many beauti‘ul 
coloured plates, of the Naples Zoological Station. * Tie 
series of volumes illustrating the “Fauna and Flora of 
the Gulf of Naples” should bein the library of every 
lover of nafural history. s 
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Second to Dr. Dohrn’s collection, but of value as a 
complete /oca/ collection of all classes of marine animals, 
is that from the Gothenburg Museum exhibited by Mr. 
Oscar Dickson. The most interesting specimens here 
are several series illustrating the development of Pleuro- 
nectid and other fishes. 

A very interesting general collection is exhibited by the 
Government of New South Wales, in spite of some mis- 
haps to bottles in the course of a long journey. The 
Sydney Museum promises to become one of the grandest 
zoological iffstitutidns in the world, the colonial Govern- 
ment having appreciated the unique interest attaching to 
the natural history of the Australian continent, and wisely 


' having determined that what money can do to build up 


in Sydney ze great illustrative collection dealing with 
that subject, shall be done. Though not exhibited as ex- 
amples of preservation as are Dr. Dohrn’s series, nor 
labelled and identified with neat accuracy as are Mr. 
ae tee s, yet the Australian collection now at Kensing- 
tons of great interest to the professional zoologist, com- 
prisitg many marine invertebrates as yet undetermined. 
It is under the charge of Mr. Ramsay, the accomplished 
curator of the Sydney Museum, who has brought over 
some of the reserve stores of the collection under his 
charge. 

The American exhibit has the advantage of being the 
actual permanent collection of the National Museum of 
Washington, which has comg into existence under the 
combined auspices of the United States Fisheries Com- 
mission and the Smithsonian Institute. The wholescollec- 
tion is not here, but we have a considerable part of it. 
For example, an admirable series of coloured casts of the 
fishes of the American waters, lifesize reproductions of 
the gigantic Octopus and Architeuthis, a complete series 
of the Crayfishes (Astacide) of North America and of the 
edible Crustacea generally, and samples of the more re- 
markable forms of life obtained in deep-sea exploration off 
the Americar coast. 

In relation to the deepsea specimens, we cannot but 
regret that*no collection is show? in the Exhibition illus- 
trating the results of the Challenger and other exploring 
expeditions conducted by the British Government. No 


eegtch collection has, we believe, ever been presented to 


the inspection either of the general public or of professed 
zoologists, and the present would have been a very 
suitable occasion for such an exhibition. Whilst the 
Americans have taken the trouble to send across the 
Atlantic the newest dredging and sounding apparatus 
devised and employed by Agassiz, Sigsby, and others in 
their recent explorations of the deep-sea bottom, no 
such exhibit on the part of our own authorities is to be 
found. 

In the Canadian department there is no general collec- 
tion of any scientific importance, but amongst the zoo- 
logical specimens, which (so far as the Invertebrates are 
concerned) are nearly all erroneously named, badly pre- 


_ served, and unintelligently arranged, are some which are 


noteworthy. A bottle four feet high from British Columbia 
contains several specimens (nearly putrid) of the remark- 
able Pennatulid Os/eocel/a, with flesh and polyps attached. 
Some ten years ago the calcified axes of these Alcyona- 
rians excited considerable discussion in England, being 
mistaken by an eminent zoologist for the notéchord of an 
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unknown fish. In another bottle is a fine specimen (not 
labelled) of the very rare Crypiochtton Stelleri, whilst in 
one of the table-cases is a very large and probably new 
Hexactinellid sponge. 

The collections from British India are remarkable, as 
comprising the important collection of Indian fishes be- 
longing to Dr. Francis Day. The invertebrate collections 
are also extensive, but are net*fully named. 

As a general collection illustrating he British fauna of 
a certain size and important in relation to the food of 
fishes, should be mentioned the exhibition of living 
microscopic organisms by Mr. Thomas Bolton of Bir- 
mingham (in the Western Arcade). From day to day 
various living marine and freshwater Crustacea, Worms, 
Polyzoa, and Hydroids (also oyster-spat and newly- 
hatched fishes) are shown in small aquaria and under the 
microscope by this enterprising and meritorious natu- 
ralist. A complete collection of the drawings issued by 
Mr. Bolton to the subscribers to his weekly “ micro- 
scopic tubes” (concerning which ,our advertisement 
columns may be consulted) is also ‘exhibited. 

Special collections dealing with particular groups of 
animals are to be found scattered in the various foreign 
and British courts. A collection (preserved in alcohol) of 
freshwater Crustacea of remarkable completeness is exhi- 
bited by Dr. Lilljeborg in the Swedish Court. It com- 
prises most of the species of Cladocera and Copepoda, 
which inhabit the great Scandinavian lakes and serve as 
food to fishes. Recently some eremarkable species of 
Cladocera identical with these have been discovered by 
Mr. Conrad Beck in the lakes of Cumberland, and the 
collection now under notice has been purchased by two 
English naturalists to assist them in identifying the 
species present in the Scotch lakes, which they intend 
to explore immediately. 

Aquatic insects and their larval forms have a special 
importance for fishes, since the larve often feed on 
young fish or fish-eggs, whilst the adult insects are preyed 
upon by the adult fish. In the Swedish department there 
are two interesting collections of such insects, and in the 
American department are two sample cases from the great 
collection of Prof. C. V. Riley, which exhibit in the most 
complete way both by actual specimens and adjacent 
illustrative diagrams the various phases of life of a few 
insects the larve of which inhabit the water. There is 
no serious attempt by any English exhibitor to deal with 
this subject. 

In fact most of the English zoological exhibits come 
under our Classes 2 and 3. There are most complete 
and valuable collections dealing with the growth of the 
oyster and the’various conditions affecting it, as encoun- 
tered by the oyster-culturist. The exhibit of Mr. Fell 
Woods is the most important of these. Mr. Henry Lee 
shows a very pretty series of oyster-shells and pearls in 
relation to their importance in the manufacture of orna- 
ments, buttons, &c. As trophies, we cannot pass without 
a word of admiration the gorgeaus cases of corals, sponges, 
starfishes, and sea-mats exhibited by Miss Gardiner. They 
include finer specimens and a greater variety than either 
the trophy exhibited in Lady Brassey’s name, or in the 
series from the Bahamas, which are well worth inspection. 
It is only proper that a protest should be ewtered here in 
the pages of a scientific jotirnal, in referring to the 
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Brassey collection. Some of the specimens appear to 
belong to a dealer, Mr. Bryce-Wright and to these and 
others he has assigned names as though he were a serious 
zoologist. This travesty of science should not have been 
permitted. The names attached to the specimens are 
either incorrect applications of existing names or are 
gratuitous inventions (as for instance that of Brasseya 
radians), which can only*mislead persons not specially 
acquainted with the history of corals. 

Amongst the gigantic lobsters, clams, and stuffed fish 
there are some few Small collections of scientific merit in 
the British exhibit. Dr. Francis Day shows a series of 
British fishes (alcohol spétimens), Prof. McIntosh of St. 
Andrew’s some coloured drawings of marine animals 
admirably executed by his sister, and a series of speci- 
mens of the salmon at various stages of development. 
Dr. Traquair of Edinburgh shows some exquisite draw- 
ings of fossil fishes, and H.R.H. the Duke of Edin- 
burgh a collection of shells, scientifically named and 
arranged. ® 

The parasites of fishes are not well represented in any 
part of the Exhibitiom Dr. Spencer Cobbold shows a 
small collection of internal and external parasites, and a 
still smaller series (having, however, some special interest) 
is to be seen in the Russian court, where also the natu- 
ralist should not fail to study Dr. Grimm’s important col- 
lection. illustrating the fauna of the Caspian Sea. The 
most remarkable exhibit in the way of parasites is that of 
Dr. Antonio Valli of Trieste, who shows (in the Austrian 
Court) a collection of eighty-five specimens of Copepod 
Crustacea parasitic on fhe fishes of the Adriatic, accom- 
_ panied by drawings and descriptions. 

Curiously enough there is next to nothing in the Exhi- 
bition illustrating the diseases of fish. Some stuffed 
salmon with cotton-wool attached in patches to the head 
and fins do duty for the “ Saprolegnia disease,” and a not 
too accurate drawing of the Saprolegnia itself is exhibited 
in a part of the building which is about a quarter of a 
mile distant from the stuffed specimens. In a third 
locality is a cast of a salmon with cotton-wool also 
gummed on to represent ‘‘ the disease,’ and near it an 
insufficiently stuffed skin of an old Kelt, which is offered 
as an example of the effects of “the arrow-headed 
parasite.” 

In the space occupied by Chili, China, and the Straits 
Settlements some specimens of fishes, and of shell-fish, 
corals, &c., are shown, which are not however scientifically 
named. 

Finally, we would direct the reader’s attention to two 
peculiarly interesting branches of fishery which are repre- 
sented, though very poorly,in the present Exhibition. These 
are the sponge fishery and the coral fishery : 
fishery appears not to be represented at all. Collections 
of economic importance, showing the_mode of diving for 
sponges in use inthe Levant, and samples of Turkey sponges 
are shown in the Greek Court by Messrs. Marks and Son. 
By mistake (as seems probable) a specimen of Hyalo- 
nema, from another locality, has been placed in the case 
containing this fine collectiðn of officinal sponges. From 
the Bahamas samples of commercial sponges are sent, 
and also (of very similar quality) from Florida (in the 
American Court). The propagation of sponges by cutting 
is illustrated by two specimens in the American collec- 
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tion, but no attempt is anywhere made to show the 
officinal sponge in its natural state, or to illustrate its life- 
history and distribution. 

Similarly as commercial prodycts we have the precious 
coral exhibited in the Italian Court by Signor Criscuolo. 
This: exhibitor, however, also shows the method of 
dredging employed in the Gulf of Naples for obtaining 
the coral, and displays a number of the wooden cross- 
bars with stone weights attached, and hempen tangles 
depending, which constitute the instrument used in this 
fishery. Specimens of other corals and shell-fish found in 
association with the red coral are also exhibited. 

In no exhibit is there any attempt to illustrate the natu- 
ral history of the precious coral, although its interest is 


_no less than its value. 


A strange illustration of the chance uses of such an 
exhibition as the present may be found in the Japanesee 
department. Nothing could be worse or more finworthy 
than the Japanese exhibit. It consists of some sardines, 
a large crab (Macrochetra), three pieces of red coral, and 
some silks and lacquer work. The three pieces of ¢e§ral 
are the first commercial examples of a new species of 
precious coral which will henceforward form an impertant 
article of trade for Japan. They have been purchased by 
Signor Criscuolo at a high price®and are said to be of the 
very finest quality. The new Japanese coral fisheries are 
destined to make the fortunes of those who first set them 
going, and will very possibly seriously injure, if they do 
not ruin the Neapolitan fishermen. Similar precious 
coral may in all probability be discovered by dredging 
operations on the shores of one or more of the numerous 
British ‘colonies. 

On a future occasion we shall publish some notes by 
Prof. Giglioli of Florence, on the whales, seals, birds, and 
fishes now to be seen at the Exhibition. 


PRECAUTIONS AGAINST CHOLERA 


< ARLY in the month the Local Government Board 
issued an Order to Port Sanitary Authorities con- 
ferring upon them special powefS with a view of prevent- 
ing the importatién of cholera into this country. But 
cholera is a disease having many degrees of severity, and 
although “ choleraic-diarrhcea” is to be regarded by the 
Port Authorities as synonymous with the fully developed «=» 
affection, yet it is at times so mild that it may at any 
moment escape detection, and those suffering from it may 
make their way into our towns and villages. To meet 
such emergencies, and by way of aiding inland authorities 
and private individuals-to rid their districts and their 
homes of the conditions favourable to the propagation of 
the cholera infection, a Memorandum on the Precautions 
against the Infection of Cholera has just been issued by 
Dr. Buchanan, F.R.S., the chief medical officer of the 
Local Government Board. The document, whilst ex- 
pressing no opinion as to the channels of infection and 
the means of favouring the spread of the disease in other 
climates, declares with confidence that in England cholera 
is not infectious i in the same degree and manner as are 
small-pox and scarlet fever, but that the matters which 
the patient discharges from his stomach and bowels con- 
tain the poison, and that their peculiar infectiveness is 
favoured by special local conditions which give the disease 
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facilities for spreading by “indirect infection.” To get 
rid of these conditions should be our special aim at such 
a moment. 

We have already poirted out how the poisonous dis- 
charges infect all receptacles into which they may be 
received and which tend to retain them, such as cesspools, 
sewers, and drains; how, when these receptacles are 
leaky, the soil around them becomes infected, leading to 
the pollution of air and of the water-bearing strata; and 
to a less extent it must be remembered that clothing and 
linen which have become soiled by these discharges are 
in a simil&r way IJ*able to retain the infection. But of all 
these sources of infection none are so dangerous as those 
which are liable to infect our public water-services ; 
indeed single attacks of cholera in its slightest form may, 
if the discharges can by means of streams or otherwise 


e . . 
reach opr water-sources or reservoirs, “exert a terribly 


infective ‘power on considerable masses of population.” 
Measures of cleanliness, taken beforehand are, according 
to the Memorandum, of far more importance for the pro- 
te@tion of a district against cholera than removal or disin- 
fection of filth after the disease has actually made its 
appearance, and ewen if cholera fails to spread to this 
country all action takengn this direction will, by prevent- 
ing disease and ill-health from other causes, in the long 
run turn out to be remunerative. 

Immediate investigation as to the wholesomeness of 
water-services should be made, The sources and the 
reservoirs should be examined by the authorities; inter- 
mittent services should, as far as possible, give way to 
constant supplies; cisterns should be kept scrupulously 
clean, and above all the waste-pipes leading from them 
should be so contrived as to flow in the open air. All 
‘accumulations of filth and house refuse should be re- 
moved regularly and at frequent intervals from the 
proximity of dwellings; house-drains and waste-pipes 
should be well ventilated, and so disconnected from the 
main sewers as to prevent the possibility of air from the 
public culvests from making its way into them. Action 
in these directions will dg more to save households from 
infection @han all the quarantine meagures ever devised, 
and it is the absence of such action that has enabled 
cholera to spread itself broadcast throughout Egypt, not- 
withstanding the rigid measures of quarantine that have 
been adopted in that country. 
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THE LIFE OF EDWARD HENRY PALMER 


The Life and Achievements of Edward Henry Palmer. 
By Walter Besant, M.A. (London: Murray, 1883.) 


Te tragedy of Palmer’s death gives his biographer the 

right to look to a wider circle of readers than would 
in ordinary cases feel interest in the life of an Oriental 
scholar and explorer. Mr. Besant has used his opportunity 
with the skill of an accomplished story-teller. Those who 
have dipped into the author's imaginative works will 
quickly recognise the familiar methods of art by which 
the reader’s interest is sustained and carried on, the 
whole narrative disposed so as to lead up to the final 
catastrophe, and the figure of the hero invested even from 
childhood with something of an unearthly glamour, This 
inethod of treatment is a little disappointing to those who 
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do not need to havg their interest in Palmer stemulated, 
but only wish to learn as much about him and his ‘work 
as possible; but it is fair to remember on the one hand 
that Mr. Besant is no Orientalist, and so naturally looks 
at Palmer’s linguistic achievements through a mysterious 
haze, the effect of which is very artistically imparted to 
the reader’s mind, and on the other hand that the excep- 
tional nature of Palmer's powers, and the exceptional 
course of education in whiglf these powers found their 
fitting development, are really calculated to stir the senti- 
ment of wonder which the biographer has chosen to make 
the keynote of his book. 

Palmer’s linguistic talent was not analytical but mimetic ; 
it was associated in his youth with histrionic tastes ; and 
the love of mimicry, as Prof. Nicholl has well observed in 
his appendix on “ Palmer’s Work,as an Oriental Scholar,” 
had a large part in his literary compositions in Oriental 
tongues. It was through the- mimetic faculty—not ot 
course by mere vulgar superficial mimicry, but by a chil&- 
like gift of sympathy and imftation—that Palmer learned 
languages. His teachers were men, not books ; and when 
he learned Arabic, for example, he did not merely learn 
grammar and vocables, but acquired the power of thinking 
and expressing himself like an Arab. When he spoke or 
wrote an Eastern tongue he seemed to be for the time a 
real Oriental; to hear him recite Arabic was to feel 
one’s self carried back to a campin the desert. The talent, 
or rather the type of mind, which all this implies is very 
rare in the West ; in the East it is more common, though 
hardly in the perfection in whicft{ Palmer possessed it; 
and this perhaps is the reason why Oriental languages 
ultimately became the study of his Choice. His gifts put 
him in thorough sympathy with the tastes and aims of 
modern Oriental scholarship ; it was the later models of 
Eastern literature, themselves imitative and full of dex- 
terous variations of fixed themes rather than of original 
ideas, that fascinated him and called forth his powers in 
not unsuccessful rivalry with the best native writers of 
the day. The precise character of Palmer’s scholarship 
cannot be expressed by a single Western term. He was 
more than a linguist and yet less than, or other than, a 
scholar of the Western type ; for he was singularly desti- 
tute of the critical faculty which we esteem inseparable 


| from scholarship. He was in a word an Oriental 4did, 


a man who loved language for the feats that could be 
done with it, and not for the ulterior scientific purposes 
which are the chief. concern of most Western Orientalists. 

Mr. Besant does not seem to have clearly grasped the 
peculiar type of Palmer’s learning. He sees that he 
differed from most Orientalists ; but he has the curious 
notion that the difference lay in a sort of grammatical 
pedantry which Palmer lacked, and to which other men 
giye undue importance. That of course is purely ima- 
ginary. Palmer more nearly perhaps than any other 
Occidental who ever lived realised the Eastern ideal of 
literary culture. But the best Western Orientalists have 
been great just because they had a different and, it must 
be added, a more fruitful conception of the aims and uses 
of linguistic knowledge than the East has attained to. 
In criticism, in comparative philology, in the use o 
language to throw light on the past history of our race, 
Western scholars have solved problems which the most 
accomplished Oriental never even contemplates, and in 
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this department Palmer, true to the masters and models 
from whom he drew his lore, never excelled and never 
even showed much interest. His history of Jerusalem, 
his introduction to the Koran, and writings of a similar 
class, on which Mr. Besant lavishes praise as freely as cn 
his really marvellous explojts in other lines, are disap- 
pointing performances ; and it is extremely unjust to his 
memory to speak of them as if they displayed any part of 
his real strength. “The same want of discrimination 
appears in a more unpleasant form in the querulous tone 
which runs through the book and represents évery honour 
conferred by his University on other Orientalists as a 
gratuitous insult to Palmer's reputation as a scholar. 
The University was certainly happy which possessed in 
Its two Arabic chairs men like Palmer and Wright, so 
different from one another, yet each unrivalled in his own 
line. But it is absurd to fasten a charge of unfairness on 
the University because in the, candidature for the Adams 
chair it preferred the senior scholar. For the main- 
tenance of the scientific dadoche in the characteristic 
features of the modern European school of Semitic learn- 
ing Dr. Wright had qualifications to which Palmer never 
pretended—e.g. a profound comparative knowledge of the 
dialects—and the choice which Mr. Besant ascribes to 
petty motives was made on principles obvious to all who 
knew the case, and received the unanimous approval of 
learned Europe. The personalities which disfigure this 
part of the biography are based on a perfect tissue of 
errors as to fact ; and tbe groundless charge of intrigue 
brought against honourable names acquires all its plausi- 
bility from statements which with the smallest care might 
have been seen:to be erroneous. The very year of the 
election is wrongly given—1871 for 1870—a somewhat 
important error, as in the earlier year none of Palmer's 
principal writings had appeared; the salary is given at 
300/, instead of 7o¢.; the fellowship at Queens’, subse- 
` quently conferred on Dr. Wright to facilitate the con- 
version of a non-resident into a resident chair, is repre- 
sented as a bribe to induce Dr. Wright to be a candidate, 
whereas in point of fact the election took place without 
his knowledge or consent. That Mr. Besant’s researches 
into the facts on which his interesting record is based 
have been very slight appears all through the book—he 
is for example unable to say positively whether Palmer 
wrote articles which have appeared with another signature 
in the “Encyclopædia Britannica ”—but the carelessness 
of the bookmaker deserves a stronger name when it 
touches the honour of men who are still living, and with 
whom Palmer himself. continued to maintain friendly re- 
lations after the “insult,” as Mr. Besant calls it, which 
“never was forgotten or forgiven.” f 

The life of Palmer, who learned so much from the 
living voice, and had a unique gift of adapting himself to 
every kind of human life, must have been rich in incidents 
of the most interesting and instructive kind. Unhappily 
he does not seem to have kept full record of these, and 
except inethe account of his slast wonderful journey from 
Gaza to Suez we seldom hear his own voice in this 
volume. The reviewer knows from his own intercourse 
with the gifted traveller that but a small part of Palmer’s 
observations in the East was ever given to the world, and 
as he certainly lead many jottings—at least in Arabic if 
not in English—there was some reason to hope that the 


biography might make important additions to our know- 
ledge of a land and race in which science as well as 
literature has a deep interest. This hope has not been 
realised ; little is added to our knowledge of Palmer's 
earlier travels except one or two striking anecdotes. Are 
there no note-books to be found which can still supply 
this blank ? 

One is sorry to find so many grave faults with a book 
which after all gives a brilliant if not a discriminating 
picture of a very- remarkable and attractive character ; 
and it would be wrong to close without 2 word of thanks 
for the history of the heroic task, undertaken in no fool- 
hardy spirit but in a spirit of courageous patriotism, 
which cost Palmer his life and England one of her most 
brilliant sons.- Many points in the tragedy still remain 
obscure; but enough has now been set forth fe leave 
upon the reader a profound impression of the intrepid 
bravery, the ready resource, the genuine devotion to duty, 
which, still more than his rare gifts of intellect, will SS 
the memory of Palmer green in the hearts of a people 
which prizes true manhood above the profoungést 
learning. W. ROBERTSON SMITH 





ANTS AND THEIR WAYS 


Ants and their Ways. With Illustrations, and an 
Appendix giving a Complete List of Genera and 
Species of the British Angs. By the Rev. W. Farren 
White, M.A., M.E.S.L., Vicar of Stonehouse, Glouces- 
tershire. (London: The Religious Tract Society, 1883.) 


A literature is now so extensive and the subject is 

so popular, that it was an excellent idea to give in 
a handy volume a résumé of all that is known of the 
economy and life-history of these interesting insects. 
The writer is well fitted for the work, having made ants 
his special study for more than twenty years, during which 
time he has observed gin their native haunts nearly every 
species of British ant, and has been able to comfirm some 
of the most curious facts of their s®ial economy. Although 
full of detailed and imterestfng information, and containing 
the results of the most recent observations of Sir John 
Lubbock, Dr. McCook, Forel, and other writers, the book 
is written in a lively and gossiping style well fitted to- 
attract the young and persons who are not usually readers 
of scientific works; but many will think that liveliness of 
style is carried too far when we find such sensational 
headings as “ Political Demonstration in the Ant-world,” 
“Funeral Rites,” “The Ants at their Toilet,” &c., &c. 

Coming however to the original observations of the 
writer, we find him disputing the statement of Sir John 
Lubbock, that ants dislike light. He says :— 


“That they prefer working underground is certainly 
true, and that they construct their chambers and passages 


į out of sight is clearly established, and that they will not 


work against the sides of the bell-glass if exposed to the 
light is undoubted fact. But it is not, I believe, because 
they dislike the light, but because, for sanitary, educa- 
tional, and protective reasons, it is necessary that their 
many chambers should be arranged at certain depths 
below the surface, and therefore at varying distances from 
the light of day.” e 


He then goes on to record a series of experiments 
showing that ants are attracted to the sunlight and bring 
their young Beneath its influence for the Ske of the 
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warmth which accompanies it, and that in the same way 
they are attracted by the light of a candle placed close to 
the sides of the /ormicarium, the glass being warmed 
and becoming a source of radiant heat. The elaborate 
experiments of Sir John Lubbock, showing that ants pre- 
ferred the red end of the spectrum and avoided the violet 
end, are all explained by their preference for the greater 
warmth accompanying the red rays, though he also thinks 
they dislike the effect of the chemical rays. His general 
conclusion is, that there is no evidence that they dis- 
tinguish colour or prefer one colour to another, but that 
they always prefer warmth, and dislike the action of the 
chemical rays of light, while to light itself they have no 
objection whatever. 

Mr. White reproduces from the Proceedings of the 
Linnean? Society for 1861 a remarkable account of some 
Australian ants burying their dead in a methodical 
manner strongly resembling our funerals, and supports it 

some curious observations of his own. In one of his 
newly procured nests there were many dead ants, which 
were carried up from below and placed against the glass. 
Three small card trdys containing honey for the ants 
were placed in the for*icarium, but instead of eating the 
honey the trays were used as cemeteries, and in two days 
140 dead ants were placed in one tray and 180 in each of 
the others. In another case he observed the ants burying 
the dead in subterranean cemeteries, the bodies being 
covéred with earth and thé passage leading to the vault 
being stopped up. 

A good account is given of the various creatures found 
in ants’ nests, such as the crustacean Platyarthrus 
Hoffnanseggit, the various species of beetles, some of 
which are never found elsewhere, and seem to depend on 
the ants for their subsistence, and the aphides which the 
ants actually breed for their own use just as we do cattle. 
Some ants have small colonies of other ants domiciled 
with them, apparently as guests or® lodgers, while others 
capture the pupæ of „distinct species and bring them up 
to workefor them like Veritable slaves. This extraordinary 
habit of slave-making is fully descrfbed in two very in- 
teresting chapters, and Mr. White is one of the few 
Englishmen who have been so fortunate as to wituess the 
slave-hunters at their work. 

We cannot better illustrate our author’s style and his 
mode of viewing the subject of ant-economy than by 
quoting the passage in which he sums up the result of his 
observations and inquiries :— 


‘And now, surely enough has been said, ample evi- 
dence has been brought forward, my own personal testi- 
mony having been confirmed when necessary by the 
experience of others, to warrant me in earnestly demand- 
ing for my little clients a favourable verdict. When you 
bear in mind the self-devotion of the queen for the 
commonwealth ; the loyalty of her subjects, their affection 
towards their youthful charges, preserving as they do 
a happy medium between undue severity and over- 
indulgence ; their liberal system of education without the 
aid of privy councils and revised codes ; their plan of 
drainage, most effectual before boards of health and city 
corporations had ever been heard of ; their public works 
afid national enterprises, planned and executed with the 
most surprising promptitude, uncontrolled by parlia- 
mentary committees, orders in council, and circumlocu- 
tion offices; their social institutions, their provident clubs 
and savings banks, gathering as they do their meat in the 
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summer—the continental and foreign ants grain and 
honey, the British ants their aphides for future use; 
when you bear in mind their perseverance under diffi- 
culties, that no poor-house or assessment committee or 
sanitary authorities are needed, for all live-as brethren, 
all sympathise with each other in trouble and difficulty, and 
share everything in commĝn as members of the same 
happy family, ‘he that gatheys much having nothing over, 
and he that gathers little having no lack;’ when you 
remember their habits of early risiħg, of cleanliness, of 
moderation, of economy, of temperance, their love, of 
fresh air, their skill and industry in their many trades, 
the magnificent scale on ®hich they construct their 
houses ; their language, which, though more difficult to 
acquire than Chinese, yet is to them so intelligible that 
there are no misunderstandings, all speaking it fluently, 
and by means of its mysteriows agency communicating 
their ideas to each other; when you recall how they 
carry out concerted plans thoroughly, noiselessly, unin- 
terruptedly, not resting till their work be finished, 
animated by one spirit, puwsuing thus the end, fulfilling 
thus the law of their brief existence—you must allow that 
surely this ‘little people’ are ‘ exceeding wise.’ ” 
a 

Though somewhat anthropomorphic and highly coloured, 
this passage brings before us in a striking manner the 
many marvellous characteristics of the babits and in- 
stincts of ants, and also serves to show the thorough and 
enthusiastic study which the writer has bestowed upon 
them. 

The book is well illustrated with numerous woodcuts 
from original drawings ; and in jan appendix is given a 
complete list of British ants with careful descriptions of 
all the species, forty-one in number. It will therefore be 
of great assistance to any entomologist wishing to com- 
mence the study of our native ants; while as an interest- 
ing volume for the general reader, or as a gift-book for 
children with a taste for natural history, it may be safely 
recommended as among the very best of its kind. 

ALFRED R. WALLACE 
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The Matter of Space 


In his letter on this subject in NATURE (vol. xxviii. p. 148), 
Prof. Morris strikes, I believe, a keynote of very great interest 
in the general theory of motion, when he lays it down as a 
primary principle that all motion naturally tends to attain a con- 
dition of stationariness in which, though it still constantly springs 
or swings hither and thither, it is yet permanently localised in 
eome fixed field, contained within definite inclosing boundaries. 

Singular as the law appears that motions, bound and hemmed. 
in as we see them everywhere around us, are only ostensibly 
confined to their spheres by combinations of directed forces, 
while they are really inclosed in them by a governing principle in 
matter which constantly models its directed courses either by 
contiuuous or by interrupted stages into forms of statjonariness ; 
and strange as the statement Sounds, that all matter thus tends 
constantly to form iz sifu veritable universes! externally re- 

I A pamphlet, “ The Universe, or the Science of the Twentieth Century,” 
maintaining exactly this microcosmica] theory (by what course of reasoning 
arrived at I cannot guess), reached me not long ago froma writer, Mr. John 
Tate of Portadown, in Ireland, with another (es A New Theory of Electri- 
city,’’) describing electricity as a kind of twisting powgr, both of which, from 
the independent practicality of their treatment, seem to have been entirely 


prompted and suggested to the autor by exact meditative study and by 
clear original reflections. 
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posing and quiescent, and internally passive, neutral, and in- ' 


different to all surrounding material univerSes, yet I am disposed 
to concur with Prof. Morris in his emphatic enunciation and very 
appropriate and varied illustrations of this law, because the 
idea of established boundaries, prescribing fixed terms and limits 
to motor-vigour’s local actions, has, in an investigation of the 
principles of thermodynamics which lately occupied me, already 
presented itself to me as an indispensable foundation for a theory 
of heat, in which temperature vas identified with motor-couple’s 
dual power of dispensing mogor-vigour between ordinary and 
ether masses, partly by opposing undulatory, and partly by con- 
tending diffusive motions of etH€r’s and gro-s-matter’s aérilian 
parts. % 

Easily as that theory lent itself in other respects to a deductive 
establishment of the laws of heat, it yet stumbled abruptly upon 
this blank presumption, or frowning precipice, of how boundaries 
of the kind (to such forms of aérilian action) come to be esta- 
blished and imposed betweer. ether and gross matter, as well as 
between material bodies generally, wherever superficial contact 
between their substances takes place? 

Granting indeed, provi§ionally, that we may freely accept 
Prof. Morris’s somewhat too simple, and in fitness for its purpose 
much too meagre and unassuming supposition (which I should 
also say that he errs in describing me at the beginning of his 
letter as being just as willing andecontented to accept and conform 
to as he is himself), that ‘* particles of ponderable matter consist 
of aggregations of ethereal substance,” or that “ether is a srb- 
stance whose condensation*yields particled matter,” it would then 
be making a step of inference which would neither bea positively 
ungrounded one, nor (supposing that nature’s system were really 
such a simple one as this hypothesis assumes) at all a likely ore 


to conduct us to any embarrassing or perplexing consequences, to 


describe the ‘‘excessively disintegrated matter” which in his 
- aperçu of the retinues of space ‘‘replaces ether,” as ordinary 
matter in a ‘‘fourth state” of attenuation; because we would 
immediately reflect that the boundaries between the solid, liquid, 
and vaporous forms of such a multistructured substance as ethro- 
genous matter would then $e, are themselves well known to be 
the seats of a certain diffusive and undulatery struggle and ba- 
lanced equipoise, the real nature of which, beyond what is known 
of its laws of relation to pressure, heat, and temperature, cannot 
be accurately described. The fact that temperature and tension 
regulate it does, indeed, assimilate it to the similar dual balance 
of motor-couple’s diffusive and undulatory actions at the borders 
between ether and ordinary matter which I found to be indis- 
pensable as a first starting-ground for basing a mechanical theory 
of temperature, heat, and entropy on mathematical properties of 
motor-couples ; and our ignorance of how the boundaries are 
established in each case is not only no greater, but it actually 
appears to be of precisely the same nature and description in one 
of these cases as in another. 

The parts which collision and vibration play in distributin r 
motor-vigour in solids, liquids, gases, and in ether, are abund- 
antly well-instanced and described in Prof. Morris’s letter; ard 
it again affords me extreme gratification to rote the exact paral- 
Jelism which his views present with those farnished by a systematic 
and not perhaps alto zether unmathematical treatment of the sub- 
ject which I have pursued, if, as I surmise, undulation and diffu- 
sion are kinds of motor-action (both active in a motor-couple) of 
such primitive simplicity of construction in their agitational or 
motor-type, that, in virtue of their elementary mathematical cha- 
racter, one single inechanical explanation really suffices for and 
applies with equal exactitude to all those instances of material 
conflict just considered, which occur at the boundaries between 
the several gross and ethereal states of matter, 

But both physical and mathematical considerations have be- 
sides this led me to suppose, as I trust that they may also in 
the end influence Prof. Morris’s decision, that the title of the 
‘‘ fourth state” of matter which we might thus quite fairly at 
first sight and provisionally apply to ether, is in the all-essential 
meaning of the words an undeniable misnomer ; because mutual 
conversion of the two substances composing the first three and 
the last of the forms in question one into the other is bond fide 
shown by the clearest evidence of experience, and equally by 
theoretical proofs based on the two substances’ motor relations, 
to be, even more certainly than making gold out of copper, an 
impossible physical proceeding. With such plain reasons as I 
will try briefly to produce for pronouncing ether and ordinary 
matter to be perfectly distinct and totally untransmutable fellow- 
occupants of space, it is really more consistent with simple fact, 
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and a more precise and correct use of language, to speak «f 
ether as ‘‘ matter of the second class” or of the second grace or 
order, than it would be to call it either dubiously wanter m a 
fourth form,” or to give it the still more erroneous title «f a 
‘fourth state of ordinary matter.” ° 

While, in fact, we know innumerable chemical and phy ica! 
forces capable of altering to any give-and-take extent the buun- 
daries between liquids and their vapours, between similar ad 
dissimilar solids and liquids, and like and unlike geses + d 
molecules, so as to change entirely all their physical aid chwmni- 
cal states, or groupings, yet no force of art or nature can make 
any portion of gross matter change its weight by conden a's n 
or escape of ether. Even chemistry, to whose reactiens Pref. 
Morris assigns the greatest power of altering molecular group- 
ings, although tested in this direction with the d®licacy of a 
vacuum-balance in Mr. Crookes’ researches, has been four to 
be powerless to do so. It is true that its reactions only em oy 
the sedatory tendency of motion in order to produce new group- 
ings, and the electric current, which first disclosed the existence 
of the elements sodium and potassium, and whose are of "ght 
gives us glimpses of chemical dissociations scarcely less com 
plete than those detected by the spectroscope in theestin, over- 
comes and reverses the power of chemical affinity to form vom- 
binations in this way more effectually than any other force, aud 
breaks up all chemistry’s compound productions more completely 
than any other force can do. Yet, while no dissipation of w oht 
of ordinary materials by electric currents has yet been detested, 
it is just as certain that ponderable matter has neser yet tp “our 
knowledge gained or increased in weightén virtue of the exer- 
tion of any possible chemical affinity which it may have ter 
ether, although this affinity, if it exi&ts, must yet le of esna- 
ordinary strength, since it can successfully resist every effort that 
has yet been made to loosen it! Either impondera*ulity of «ther 
or immutability of its boundaries of junction with gi oss matter, 
or both of these together, must therefore be assumed to acc unt 
for the sum of this experience ; and whichever of the alterna- 
tives we are Jed to choose, distingtly differentiates the two sub- 
stances from each other as regards this particular character of 
mutual convertibility of substance, for no known ordinary matter 
arising fom ether’s condensation is imponderabis, er, on the 
other hand, if ether has weight, experience still «hows that no 
cordensation of it into ponderable ordinary matter ! poit le. 

Another conspicuous peculiarity of ether consist. in a sy ~c a! 
independence between its motor-vigour and that of ord. ary 
matter, of which instances of the plainest proof are afferde. Ly 
Doppler’s theory and by the theory of the aberration cf ì cht, 
The motions of ether in an ether-replenished field are not 1: the 


| least degree affected by the directed motion across st of a mass 


of ordinary matter, just as a perfectly smooth anchor v wuld 
leave no permanent agitation whatever behind it4n water cr 
liquid inwardly and outwardly as gmooth as iiselt, through 
which it takes its way. Ité@s orly by such a pase bedy's 
aérilian or undirected motions that ether can be disturbed, and 
with those it harmonises or collides, mutually receiving from 
and imparting to the bedy it so touches motor vigour {v hich 
may either take the form of actual heat or of stresses im the 
ponderable body) by the primitive aérilian processes of vave- 
impact and diffusion-blows of the two substances at the bour lary 
between them. With the absence of these (if wecould imz wine 
the privation to exist) the bodily or directed motion of the two 
substances, like those of a smooth anchor swinging ın a stream of 
frictionless water, would all the while be wholly unaffected hy, 
indifferent to, and independent of each other. ‘The ether t! ere- 
fore stands in such motor-relations to gross matter that the two 
can only exchange motor-vigour with each other by meanso! the 
aérilian impulses of their touching parts. 

Now this theory of ethereal action, suggested to me by an 
accidental consideration of the well-known mathematical equa- 
tion of stationary motion, which was ai once seen to furnish, on 
closer examination, a very consistent interpretation of the second 
Jaw of thermodynamics, and of its several thermal quantities, 
led me to describe in my former letter (NATURE, vol. xxvii. pp. 
458 and 504) some of the necessary postulates or maxims of 
the new theory in its integrity of fitting enunciation for such 
applications. 

If the mutual motor-relations between ether and gross matter 
are indeed (as I have very full grounds for confident assurance) 
of the extraordinary nature and description there set forth, thére 
seems to be no room to pause or to waver and hesitate over nicely 
raised but unavailing protests of prejudice and predilection in 
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their contemplation. In the ocean of universal ether are described 
baric points and masses ‘‘ nestling” together, and ‘‘ nestled ” in 
their attendant or ‘‘ bound ” ether ones, which themselves clus- 
ter or ‘‘ nestle” like atmosgheres about them. Each such ethro- 
baric assemblage is a universe, when in repose. independently of 
the unbound and unbounded ether-ocean, which alone stands 
aloof as a universe by itself. And among all these the instan- 
taneous as well as the hare-and-tortoise-footed paces of time 
take effect, and swiftly or gradually, along with many other 
action:, cluster the island-masses together more and more, 

By what rigid cord the clustering tendency to establish certain 
boundaries is controlled, what struggle for existence gave their 
present forms to elements and suns and planets and to the ether 
atmosphereg belonging to them, appears to be a question of just 
the same cyclopean Vastness, and in some measure of the same 
description, as that which presents itself to our inquiries in ani- 
mated nature. And since it is exactly this ruling rein which sets 
the boundaries to bodies, no harder problem can perhaps be 
contemplated than that of defining how, at a point of contact, 
the boundary between two dissimilar physical bodies is pre- 
served, , i 

In part®&ular the contact of our physical world of ethrobaric 
alliances with universal ether, where to us complete and per- 
petual silence reigns, and in the other direction of inconceivable 
hygeness instead of smallness of integration, common ethrobaric 

rter’s contact with a universe just as conservative as ether is 


of guns’ and galaxies’ corporeal struggles, but in this case beyond. 


the leen and vision of the most gigantic telescopes, are probably 
par excellence the seat of strife and contest of all or at least of 
many more orders and successive grades of matter than take part in 


Cyclopian world. 


Titanic world. 
Common world. 


® Etherial world. 


Elixiral world. 





Chain of Matter’s Motor-actions. 


those between spheres of ponderable matter and their ether-atmo- 
spheres, or between the alliances of these that constitute our, 
world of physics. The arena of graphic space for all these 
universes is the same, and there appears to be no difference in 
their geometry but this, that the scales of magnitude of their 
disintegral parts proceed dy absolute infinities in their pro- 
portions to each other, But this difference is of such an 
essentially strict mathematical kind, corresponding to precisely 
equivalent analytical and geometrical relations wherewith, sooner 
or later, there can be very little question that it will be possible 
to express it, that the ‘‘ excessive disintegration’? contemplated 
by Prof, Morris is really one of infinite disintegration, And what 
it is which sets bounds to the universal ether by itself, so as to 
make it a third parly to the exchanges of motor-vigour between 
the bound intergroupings of gravitating and ether-matter (and per- 
haps a shaping and forming link of these to the larger-statured 
universe out of reach of telescopic vision), unless it is a sub- 
stance of more infinite di-integration still than ether, an elixir of 
ether as, we mav style it, shaping and forming both that ether 
itself and its alliances with baric matter, it would certainly be 
exceedingly difficult to say. 

‘Thus in the above figure it will be seen how boundless 
graphic space (denoted by the inclosing circles) may all be 
filfed and occupied at the same time by a continuous chain of 
matter-triads consisting of matter in innumerable different un- 
transmutable grades of fineness of disintegration, of which only 
hree adjoining ones are*physically concerned together in any one 
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of the linked world-spstems of the chain’s horizons, in*producing 
that world-system’s or horizon’s natural phenomena. ° The 
functions of ether and ‘‘elixir,” for example, can be traced in 
the figure in givinz inanimate nature its form and stature, and in 
producing its physical phenomena in the world of ordinary 
or common matter ; aud that of common matter and ether, again, 
in doing the same in the Jarger-statured cr ‘‘ Titanic” world ; 
and so on for worlds of vaster, or per contra of finer, textures 


-than our own. ° 


But as I reasoned at some length to show in my former letter, 
a proper branch of geometry must be specially-developed and 
explored to describe even the space-relatiqns of these several ma- 
terial horizons to each other clearly ; and*there is besides this the- 
part which time plays in the control and evolution of moter- 
actions by their transmission fromone horizon to another, to be 
investigated and considered, of which it can hardly be foreseen 
that the research will be easier, although sure in due course to be 
prosecuted successfully, than the investigation of the geometrical 
relations. - 

It cannot therefore be expected tha the beginnings of physical 
phenomena like those of light, heat, magnetism, and electricity 
(and of chemical phenomena in addition), due to motor-vigours of 
imponderable substance, should all be easy to fathom and unveil 
at once. But very grateful reception and approval must yet be 
freely and fairly accorded in the meanwhile to such able and 
successful attempts as Prof. Morris makes and proffers in his 
letters to unravel them, as being unqueStionably of very great . 
present, and of incalculably greater prospective use and value 
to assist in pointing out the right road and in paving the way 
towards their final elucidation. A. S. HERSCHEL 

Newcastle-on-Tyne, June 25 ; 


P.S.—A little more inquiry shows me that it is not essentially 
in absolute size, det in volume-density of the integrant parts, that 
“titanic,” ‘‘ ethereal,” and other kinds of matter differ by in- 
finity, and by infinity .beyond infinity, from common ponderable 
matter. An integrant part or “atom” of common matter, for 
instance, becomes by infinite expansion? an infinite-sized net- 
work of extremely far-separated (countlessl numerous) titanic 
matter-atoms, whose expansion will have rendered them all 
ordinary substance and will have raised all their internal con- 
stituent atomic parts, like themselves, one grade in attenuation ; 
while the original common-matter atom itself will not in the 
least degree lose its individuality by its enlargement of stature, 
but will become at the same time an infinitely large common- 
matter, and an infinitely large ether-atom. The titanic members 
also, although an infinite-fold larger and less dense than titanic 
atoms of a mean size, do not Jose their proper relativities with 
their normal-sized fellows, although they acquire a new conso- 
ciation by assumption of a lower density, with atoms of common 
matter ; so that exchange of energy or of motor-vigour by the 
ordinary processes of diffusion and wave-motion can in these 
circumstances subsist between ordinary and titanic matter on a 
footing of equality. And it is the same, in the common-matter 
atom’s state of ethereal hyper-attenuation for its exchanges of 
energy and momentum with ether-atoms of the next higher order 
of magnitude than those which we call mean-sized. ; 

To how many successive grades such hyper-attenuation may be 
carried there is no actual evidence to show, but in the system's 
theory itself there is nothing to restrict it. We must only 
remember that each successive grade is au infinite step onwards 
in expansion or contraction ; and siuce common-matter’s atoms 
or first integrant parts are known (as Sir W. Thomson has most 
clearly shown, NATURE, vol. xxviii. Pp. 203, 250, 274) to be of 
finite, though of excessively small dimensions, their hyper-atten- 
uated forms are of an immensity whose size is mathematically 
ipfinite, and we cannot therefore point’to them. A single com- 
mon atom’s trausition-form to ether-density pervades all visible 
space. Its transition-form to “' titanic” density occupies no 
visible space at all, and is graphically a material point, although 
entropically it is infinitely composite ; and the motions of each 
of these forms are absolutely invisible to us, but not less real and 
effective in their contributions of motor vigour to ordinary 
matter at the confines of its contact with ether megaspheres, and 
with titan micro-points in graphic space. 


I Uf time is allowed any homogeneous assemblage of matter-atoms to 
equalise their temperatures, the whole assemblage and its parts, consisting 
of common and of remoter matter-grades, will,.1 conceive, all have one and 
the same common rate of volume expansion (as described above) to whatever 
extent, finite or infinite, the expansion or contraction, 1S continued at one 


settled temperature. x 
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However many times material atoms may be hyper-attenuated 
or condensed, their substance no doubt retains its original 
material esfa¢us, although removed by numBers of grades or 
orders of attenuation from it to which the mathematicil prin- 
ciples of the theory assizn no limit; and boundless space is thus 
strewn at once with a grade of common-matter atoms, which in 
their original séaéws may have properly belonged to any other 
gcadeof unknownremoteness, But this fixity of matter’s original 
grades of size and density with only infinite insulations from other 
. grades, is not more notable than the unrotativeness or fixed direc- 
tions of some coordinate axes ok mechanical motions in space 
which does not prevent the motiogs from being just as perfectly 
describable by the selection of any @ther equally fixed ones. We 
are in the same way unab’g to say by how many revolutions the 
hands of a clock have reached a certain position on its dial, 
unless we examine and properly employ to estimate it the state 
of wear and attrition of the wheel-work of the clock’s driving 
train, or unless we know the number of times that the clock had 
been wound up. 

The solution of some very bewildering physical questions is 
offered by this hypothesis! when we reflect, as I have before 
endeavoured to explain, that the expansions here considered are 
all of them variations of a quantity @ (or ‘‘entropy” of a 
homogeneous body at the same temperature throughout), which, 
by i$ mathematical description, is obviously the ratio index of a 
describing point’s place upon a hyperbola, and which therefore 
passes continuously through an endless series of values o and œ% 
(which revisit each other,in graphic space, just as a circle-radius 
revisits its former place afte every passage through four suc- 
cessive right angles), while the describing point pursues the curve 
continuously. 

There is enough evidence in geometry to show that this hyper- 
bolic variable of position, and the angular one on the hyper- 
bola’s auxiliary circle of a certain configurated point on that 
circle, cannot pursue their geometrically configurated course 
together through more than a quadrant of the circle and hyper- 
bola from the two curves’ common apex without violating the 
axioms of ordinary geometry. Thus it is clear that in the 
transition state of the measure œ through infinity from one 
“grade” of a mass’ state Sf attenuation to another, there is 
needed a new law of geometry (or at least of continuous material 
mtion) allowing a new pair of tracing-points supplanting the 
disused former pair at each dead-point of the two curves, to 
describe a new quadrant of the hyperbola and of its auxiliary 
circle from that print, with a constant geometrical configuration 
to each other without violating geo netrical axioms. 

This transition law and the nature of the configuration which 
it frees from geometrical contradictions while giving it con- 
tinuous validity round the whole circuit of the circle and hyper- 
bola together, is so exactly what has just been described of the 
nature of material points’ or of physical intezrant-parts’ compo- 
siteness while still remaining psints in their mətor properties, 
that almost all reason for doubt and question seems to be ex- 
cluded that it is the sought-for law and mode of motor connec- 
tion between @ and @ (or angle- and entropy-position of a point 
or homogeneous body), which links universal heat-motion of 
matter to all those other, no doubt therefrom derivable but 
otherwise unaccountable descriptions of matter’s motions which 
we see in physics. 





On Lord Rayleigh’s Dark Plane 


IN NATURE, vol. xxviii. p. 139, was printed a communication 
from Lord Rayleigh to the Royal Society on the subject of the 
dark plane which is seen above hot bodies in dusty and illumin- 
ated air, and which had long been used by Tyndall, and after 
him. by science te chers generally, as an illustration of the fact 
that light which does not enter the eye cannot be seen. 

It had never occurred to me to doubt the validity of the cone 
monly-received explanation of the dust-free space, viz. that the 
dust in the dark region had been either burnt uo or dried up by 
contact with the hot body, and I was struck and greatly inter- 
ested in the definite character of the phenomenon as described 
by Lord Rayleigh in your pages, and in his conclusive shattering 
of the old-explanation by the sipple device of using a cold bady 


* In particular, as will be easily gathered from the above brief comments, 
of the law of dissipation or of a fixed tendency to gradual reduction and to 
universal uniform diffusion of all forms of energy zz a given link of matter’s 
grades in one common form of the energy of heat, or of the work of entropy- 
expansion, 
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instead of a hot, and so getting a down-streaming dust-free 
space instead of an up-streaming. 

I was however quite unable to accept Lord Rayleigh’s very 
tentative hypothesis that the curvature of the stream-lines and 
consequent centrifugal actions might possibly account for the 
phenomenon, nor do I imagine that hg himself ever regarded 
this as anything more than a guess thrown out for want of a 
better. 

I mentioned the matter to Mr. J. W. Clark, whose services as 
Demonstrator I have lately had the good fortune to secure, and 
he proceeded to make a few stmple experiments with a view 
first of repeating the observation, and next of testing an elec- 
trical hypothesis which suggested itself, 

The hypothesis is one that has failed to verify itself, but it 
may be just worth stating, The difference of temperature between 
the solid and the air causes convection currents, the air thus made 
to stream over the surface of the solid electrifiegsitself by friction, 
and the dust particles are expelled from the electrified air. 

We were early led to doubt whether the insignificant amo: it 
of friction which alone was acting in some cases could possibly 
produce the effect; ani in fact it was soon found that thouch 
electrificition modified the phenomenon it pretty certainly did n ot 
cause it. 

A doubt then arose whether the space was actually dust free 
or only optically so; whether anything like mirage due to 
unequal densities could account for the darkness. These ideas, 
however, would not bear consideration, and we soon oe 
ourselves that the region is really transparent air free from dusts 
though its extreme sharpness and blackness render it difficult af 
times to refrain from thinking of it as a black opaque film. à 

Irregular dark striæ obviously allied to th@ regular dark phie 
are to be perpetually observed in any dusty air disturbed by con- 
vection currents ; and nothing but th® want of the necessary 
illumination prevents our commonly observing what must be one 
of the most universal appearances, viz. dust-free regions stream- 
ing from every solid body. 

We are now pretty well convinced that differences of tempera- 
ture have nothing to do with the real nature of the phenomeno 1; 
we find that solid bodies have shew ply-defined dust-free coats or 
films of uniform thickness always surrounding them, and that 
these coatsecan be continually taken off them, and as continually 
renewed, by any current of air. The slightest elevation of tem- 
perature of the solid causes its dark coat to stream upwards ; 
the slightest depression of temperature below that of the atmo- 
sphere causes the coat to stream downwards ; but the caat is 
there all the time, independent of convection currents, though I 
believe it gets thicker as the body gets warmer. [Vy the air 
near a solid is free from dust we are not prepared to say. 

A few of our earlier experiments might readily enough have 
suggested the old exploded explanation that the smoke was 
either burnt up or dried®up or otherwise temporarily rendered 
invisible by heat. Take for instance a long piece of ordinary 
quill glass tubing; blow it half ful®of tobacco-smgke, and 
hold it horizontally iwa bea of light. The first thing to 
notice is the curious way the end of the stream of smoke draws 
out to a point with a sharply defined edge, and how it falls 
about inside the tube when the tube is rotated. Next warm a 
part of the tube gently : a space clear of smoke at once appears 
and widens. Next heat the tube in the flame of a Bunsen and 
blow smoke gently and continually through it : the smoke narrows 
down toa mere thread as it passes the hot place, or it may disap- 
pear altogether in a pointed cone; but it reappears on the other 
side of the hot place, and it issues from the end of the tube. 

Our experiments have been mostly conducted in a glazed 
cigar-box with one or more horizontal copper rods passing into 
it through insulating glass tubes, the ends of the rods carrying 
binding-screws into which could be clamped scraps of sheet 
copper of various shapes. The illumination was either sunlight 
or an oxyhydrozen lamp, or more usually, and far the most con- 
veniently, a Serrin arc-lamp in its lantern, fed by a secondary 
battery. The smoke employed was nearly always tobacco, fer 
we soon Satisfied ourselves that the nature of the smoke or dust 
did not affect the essence of the phenomenon, and we canse- 
quently used that which was the easiest and for which the im- 
plements were always at hand, Sal-ammoniac was, however, 
occasionally used instead. 

It was wholly unnecessary to heat the rod in order to start the 
dark up-current, for if it is not infinitesimally warmer than the 
air to begin with, the beam of light will warm it sufficiently in 
an instant. Still the rods can be heated by a lamp outside fhe 
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box if desired, or on the other hand their projecting énds can be 
bent down and immersed in a freezing mixture when a cold dark 
plane is wanted. 

The transition from the cold down-current to the warm up- 
current is a.thing I specially wished to observe, and it can be 
readily seen by first letti the rod get thoroughly cold in the 
dark and then turning on the light without removing the freezing 
mixture.’ The down-current is now visible, and it persists for a 
short time, varying from a second or two to a minute; but as 
the rod is-warmed by the b2am, it soon visibly slackens, turns 
roind, and establ.shes itself as an up-current; the transition 
from a strong down- to a strong up-current oaly occupying a 
few seconds altogether. If the light be now interrupted for a 
short time, and then renewed, the down-current will be observed 
as before, and in fact one may mae the alternations with great 
rapidity, permitting now the freezing mixture and now the hot 
beam to gain the mastery. ; 

The turning bodily round of the dark plane is doubtless due 
to a general convection current produced by the warming of the 
glass of the box by the entering beam. The beam was, haw- 
ever, always filtered through-water in order to bring its heating 
powers within manageable limits. 

To witpess the effect of a diminution of pres uve on the pheno- 
mena, a thick platinum rod with its end beaten into a narrow 
spade, was sealed into an old lamp chimney closed by plane 
g'ass ends, and connected with a water air-pump on one side, and 
ber a CaCl, tube, a tobacc>'pipe, and pinchcock on the other. 

little exhaustion and an intermittent opening of the pinchcock 
wês able to smoke the pipe in the orthodox mannner, and the 
exhfustion was then,proceeded. with further; an accumulation 
of vacuum being often quickly turned on. At low pressure the 
du t-free space surrounding the spade became large and ill- 
defined, and the convection-currents were lazy and ineffective ; 
the exhaustion was not pu-hed to extremes, because it was 
difficult to keep any smoke still suspended, but the general fact 
that the dark region broadened considerably under diminished 
pressure was fairly well made out. The cort is enormously 
thicker, however, than any Cro>kesian or free-path layer. 

When examining the effects” of electrification we sometimes 
brought electrified rods near to the dark plane, and sometimes 
we electrified the rod from which the plane was streaming. The 
latter is by far the most effective, and the results are very striking 
and interesting. It is not sensitive to minute differences of 
potential however, ‘and it required from fifty to one hundred 
Leclanché’s to exhibit distinct effects. We then found that posi- 
tive electrification of the rod rendered the coat and the stream 
broader, but made their outline hazy, Connecting the rod to 
earth. instantly sharpened it up again, making it beautifully clear 
and distinct. Negative electrification sharpened the outline still 
more, and narrowed it down still fusther, but the effect of 
positive eleetrification was more marked than that of negative. 

When comparatively, ysn potentials were used, such, for 
instance,eas would give millimetre g, arks if permitted, the effects 
were-violent, As the potential rose, the‘dark coat and stream 
broadened, and ultimately disappeared ; reappearing again and 
clising in from each side in a curious, way, so as to reestablish the 
clear dark plane depicted by Lord Rayleigh in his paper 
above-mentioned, the instant an earth contact was made. 
Violent negative electrification exhibits somewhat similar effects, 
If any brush discharge took place, there was a vislent black 
chimney-like rush, and the whole box rapidly cleared of smoke. 

The electrical effects are not easy to describe, but they are 
worth seeing, 
with rounded edges screwed on to brass rods and insulated from 
each other, cylinders say three centims. by one; sometimes we 
used a cylinder and a point, sometimes two flat spades, and so 
on. Connecting them with the poles of a Voss-Holtz machine 
and turning very slowly, the change from two well defined and 
sharp Lord Rayleigh-planes through an interval of indistinctnes: 
to vigorous and curiously-shaped black streamers is very striking. 
Bu‘ in a few seconds all the smoke has gone; it has not been 
driven out of the box, it has been condensed on the box surfaces 
and on the electrodes, which latter soon look as if they bad been 
lacquered by an amateur, and make yellow greasy marks on 
one’s fingers, 

Moderate positive electrification of the rod, then, widens and 
renders hazy the coat and the dark strean ; earth connection, or 
still better weak negative electrification, narrows it and renders 
its outline beautifully sharp and distinct. The stream itself does 
not show signs of electrification. Obstacles in its path deflect it, 
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We sometimes used two solid brass cylinders. 
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and it curls round them? forming rather a pleasing stream-line 
illustration, P a - 

_ As soon as we had made out that the dark plane was con- 
tinuous with a dark coat surrounding the body, we paid more 
attention to the coat than to the plane. Its ews to me a some- 
what important fact that solids have surrounding them a layer 
into which dust particles do not enter, of a thickness which we 
estimate as comparable with 1/r00:h of an inch, though it cer- 
tainly varies with te uperature, pressure, and electrical potential. 
We first observed the dark coat,as a lining to a semi-cylindrical 
scrap of copper sheet held in thé binding screws formerly spoken 
of, with the hollow turned towards the light. It can be seen 
quite well, however, ona dik round rod or straight thick wire ; 
and for many reasons this is preferable, To avoid the shadow 
of the rod and to see the coat all round it we return the ligh{ on 
its path by a mirror, often also illuminating from above by means 
of a 45° mirror. ae 

When the smoke is thick a feeble light is sufficient, but I prefer ` 
a thin smoke and a powerful light. After tobacco ‘has been in 
the box some time, say half an hour, thé smoke particles have 
aggregated together and can be a Meee seen, It is then’ 
very instructive to look al ng the end of the rod through a low- 
power microscope. The diagram attempts to illustrate the 
appearance. 
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The coat of dust-free air is perpetually being rubbed off and 
renewed ; the attachment of it to the rod is not individual. I 
believe all dark strize seen in a smoky sunbeam are the wiped-off 
coats of solid bodies, which, however, are now rapidly disap- 
pearing by reason of the general diffusiveness of the dust particles, 

The transparent coat on the inside of a glass tube full of 
smoke can be seen, and when a point is heated the coat thickens 
and rises, making a clear dark space, and then it proceeds to 
roll itself up along with some of the dust into two distinct spirals 
one on each side of the hot place. 

I have no hypothesis whatever ready to account for the dust- 
freeness of the film of air in contact with solids. But I believe 
tle existence of this film, and its electrical madification, to have 
a close connection with various phenomena; for instance, the 
easier discharge from negatively electrified bodies than from 


- positive—the dust-free coat is thinner: the convective discharge 


of electricity by hot bodies and its dissymmetry as observed by 
Guthrie, the dissymmetry of the Lichtenberg tracings, the 
abnormal dielectric strength of jhin films of air as observed by 
Sir Wm. Thomson (‘‘ Reprint,” chapter xix.). For I imagine that 
disruptive discharge would more easily commence in dusty air 
than in clear air, and consequently that when the sparking bodies 
are approached so that their dust free coats touch, the dielectric 
strength is likely to be great. 
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Maxwell indeed suggested (‘‘ Electricity,” vol. i. p. 56) that a 
layer of extra dense air equivalent to an extra myer of ordinary air 
about 1/200th inch thick surrounding solids would account for Sir 
Wm, Thomson’s remarkable ard puzzling results; and this is a 
dimension of the same order of magnitude as the thickness of 
the dust-free coat on bodies at an ordinary temperature. I by 
no means intend to imply that the dust-free layer is not com- 
posed of extra dense air—I have no evidence on the subject— 
but the dust-freeness may possibly account for its greater 
strength without the hypothesis df extra density. 

The dust-freeness itself remaips to be accounted for. Num- 
berless experiments suggest themselves. We have not yet tried 
other gases even, though*that is an obvious thing to do. 

It struck me some time ago that the motes in a sunbeam 
would be convenient weightless bodies for many purposes, to ex- 
hibit statical lines of force for gnstance, but the particles of the 
smoke we have hitherto used have not been sufficiently elon- 
gated for this purpose. But I anticipate that the examination 
of all kinds of electrical phenomena in the strongest possible 
light, instead of in the dark as usual, may lead to various fresh 
observations. ° 

The rapidity with which an electrified point clears the box of 
smoke is so noticeable as to suggest several practical ideas. It 
is gomewhat surprising considering the perfection to which 
electrostatic machines have beens brought that they have not 
yet received any practical application. The electrical clearing of 
the air of smoke-rooms, pr of tunnels, is perhaps not an imprac- 
ticable notion. The close relation-hip between fogs, epidemics, 
&c., and the suspension of solid particles in the air, suggests 
the use of electrical means for sanitaticn, and for weather im- 
provement, It has long been known that lightning clears the 
air, and though ozone may be credited with a portion of the 
beneficial influence, I fancy the sudden driving away of all solid 
particles and nuclei must have a great deal to do with it. 

If the germs driven out of the air are condensed on the earth’s 
surface, a partial explanation is suggested of the way in which 
‘thunder turns milk sour,” a fact which has always puzzled me, 
and which appears to be wall established. 

I cannot help thjnking tMat the human race will ultimately 
acquire some means of artificially affecting the weather in a less 
injurious manner than th&t which they have hitherto attempted 
with only too great success, namely, the manufacture of solid nuclei 
in prodigious numbers for moisture to condense round, and of oily 
matter to cover the surface of such moisture with, in order to 
prevent its evaporation. As soon as this artificial pollution of 
the atmosphere has been decisively checked, it will be time to 
consider whether it may not be possible to keep off even natural 
mists and rain when they are not wanted, and to assume some 
sort of control over the weather at critical seasons, instead of 
halting between superstitious appeals to Providence on the one 
hand, and a helpless resignation to fate on the other, which are 
our attitudes at present. 

Meanwhile is it not possible that a periodic optical examina- 
tion of the atmosphere by a strong beam of light might c nvey 
useful meteorological information ? O! IVER J. LODGE 

-University College, Liverpool, July 11 








Antihelios 


By means of a current of air passed through an ice closet or a 
closet otherwise reduced in temperature the air of living-rooms 
might be gauged to any temperature, but say 60° or 70° F. if we 
pleased, If the air were driven through a preliminary water 
chamber arranged on the principle of the hubble-bubble pipe, 
mosquitoes and other flying pests would be excluded absolutely. 
Imagine the comfort of sitting down to a meal whereat one’s 
food should not be hidden by flying vermin, of reposing ina 
cool chamber wherein these intruders should be excluded ab®- 
lutely. When J lay ill of fever in West Africa the atmosphere 
about me felt simply like the blast from a furnace. What an 
element of recovery, of possible health and physical wellb.ing, 
would it not prove in hospitals when poor fellows languishing in 
disease should be surrounded by pure, cool, insectless air instead 
of air at a hundred degrees ẹor even higher. People—some 
people—say doctors do not feel, but I say that a doctor’s heart 
is rent with anguish when he enters a chamber wherein the air 
is pestilential, where the sores of wounded men are maggot- 
infested and the men themselves are eaten up with vermin, All 
this cooler air would prevent or tend to prevent, The festive 
hall, the school-%pom, the living-room, the barrack, the church, 
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would all experience, the occupants regarded, commensurate 
relief. It would be just as available in ships as on shore. The 
Red Sea transit and the blazing oceans of the tropics need no 
longer be things of terror. In steamships a small percentage of 
steam power would suffice for driving the cool air current. 
Wind, water, hand, and steam power®could also be rendere.l 
available. The vans employed to supply blast-furnaces should 
suffice for anything, but there is the winnowing van which horse 
or mule, indeed any animal, could work. Even the simple cir- 
cular bellows would keep an apartment cool. In towns or Ina 
contonment, a stationary engine with air-ducts leading to the ci:- 
ferent dwellings would satisfactorily replace apparatus adjuste l 
to each separate hous’. HENRY MAcCurMAC 
Belfast, July 21 





b 
Disease of Potatoes 


THE paragraph in NATURE, vol. xxviii. p. 281, regarding a 
“hitherto unknown ” di ease of potatoes near Stavanger, appears 
to be identical in every way with the disease which destroyed the 
“champion” potatoes in the West of Ireland in August, 1880, 
described and illustrated by me in the Gardener's Chroni le 
for August 28, 1880. The bodies described by Hery. And’, 
as about the ‘size of a small black bean, are Sederofz.t, 
or masses of highly condensed mycelium, and they have 
nothing to do with the potato fungus proper, Peronospora 
infestans. ` 

It is a remarkable fact that neither horticulturists or botanists 
had ever noticed these large black Sc/erotia in potatoes in Britain 
before 1880, and as far as I know no oneghas ever seen them 
since. There was a prodigious and destructive growth in 1850, 
and several botanists as well as myself @ried to make the Scieretia 
germinate, but a failure resulted in every instance. It appears 
that Herr Anda has’ seen the Sc/erotta germinating ; it is there- 
fore to be regretted that he has not identified, or got some one 
else to identify, the perfect fungus. 

WORTHINGTON G. SMITH 
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“Waking Impressions” 


I HAVE before me now a record, written the following morn- 
ing, of a waking impression of the same order as that told Ly 
Mrs. Maclear in NATURE, vol. xxviii. p. 270, but which I think 
shows more clearly the sort of duplexily of brain action that one 
sometimes detects in dreams. 

I awoke with a clear vision of a pamphlet I was holding, 
The subject was cookery, and about four-fifths of the cover was 
occupied by an engraving of pots and pans, trussed chickens, 
and other culinary matters. Below this, in one line, printed in 
capitals all of the same Size, was the title which I was reading at 
the moment of awaking, “ FOOD, OR THE ASTROLOGY 
OF EVERY DAY.” © 

My first waking impression “was of the utter irrelevaifce of the 
alternative title; but on locking at it with closed eyes moie 
carefully I saw that the paper in one place had been rubbed, and 
that a little bit was curled up, leaving a wider »; ace between 
“the” and “astrology ” than between the other words. The 
conviction then came to me that a letter was mis:ing, and that 
the word in full must have been ‘‘ Gastrology.” This of cour-e 
made sense of the title; but it is curi us that one’s waking in- 
telligence should be needed to interpret the inventions of one’s 
dreams. E. HUBBARD 

I, Ladbroke Terrace, July 21 





A Remarkable Form of Cloud 


WHILE preparing to observe the moon on Sunday, the 22nd 
inst., at 10h. 20m. p.m., my attention was attracted to a ] eculiar 
patch of grayish white light a few degrees fromthe moon, which 
upon closer examination I found extended ‘ight across the 
heavens, from the north-north-west to the south-south-east point 
of the horizon, passing throug: the zenith. It had a breadth of 
about 2°, and was sharply defined on both sides, more especially 
the northern, excepting near the zenith, where it was brol.en up 
into three or four detached cloudlike masses. All other parts of 
the sky were perfectly free from clouds, so that this one appeared 
like a ,igantic arch spanning the heavens; so much +o that a 
person to whom I pointed it out comparcd it to a rainbow, which 
it very much resembled in form. At roh. 45m, it was reduced 
about one-half in width and had shifted 20° from the zenith 
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towards the north-east, though it still extended from the south- 
south-east to north-north-west, By 10h. ssm. it had broken up 
into four irregular streaks of clouds of various breadths and 
parallel to each other, the only portion of the original arch being 
a narrow streak extendifig from the south-east to the meridian, 
where it faded away. This was the “beginning of the end,” 
` for the remnant of the original arch and the other clouds ina 
-short' time d'sappeared below the eastern horizon, leaving the 
sky beautifully clear. 
I should much like to know whether any other observer was 
fortunate enough to observe this remarkable cloud; I say re- 
markable because, though I have been a pretty constant ob- 
server of the heavens for the last eight years, I have never 
noticed anything of the kind before. B. J. HOPKINS 
- 10, Malvern Road, Dalston, E., July 24 





Triple Rainbow 


In the afternoon about ‘5,30 a week or ten days ago, I noticed 
a rainbow. of the ordinary type, and quite complete, which 
lasted about five minutes; the portion to the right hand then 
faded @way, as well as the upper and lower portions apparently 
of that part of the bow visible to the left hand: but the middle 
portion of the remainder of the bow divided apparently into 
three parts, each one complete in their prismatic colouring, and 
Fy et none of them parallel to each other, 

. There was a slight difference in size, possibly in favour of that 
pertion belonging to the original bow, and which constituted 
the outermost of tlfe three arcs, 

This portion of the phenomenon lasted fcr about five minutes, 
and was also similarly observed by a gentleman walking with me 
at the time. 

Unfortunately some large trees prevented us from seeing the 
Jower portion of the three arcs, where presumably they should 
have, been united into one. R. P. GREG 
Coles, Buntingford, Herts, July 23 

@ 





A Remarkable Meteor à 


IN regard to the meteor seen by your correspondent P. F. D. 
at Hendon on the 6th inst., at 8.53 p.m., in a clear sky and 
` broad daylight, I have the following entry in my diary under the 
same date : ‘‘ Meteor going south-east through Cassiopeia at seven 
minutes to nine ; daylight.” It was indeed a remarkable meteor. 
The sun had set about half an hour. I happened at the time to 
be looking intently at that part of the north-east sky in which it 
appeared. What struck me most was the brilliant sparkling 
silvery light given off by the fragmentg into which it divided just 
before dyappearing, I estimated that it would strike the 
horizon about the south-east point. B. G. JENKINS 

Dulyich, July 21 





~ The Function of the Sound-Post in the Violin 
May I be permitted to correct a careless expression in my 
letter appearing in your last issue on this subject ? The passage 
Í refer to is this: ‘If the bridge [of the violin] were placed 
near oneend of the instrument, the ca e would be different,” 
íe. the tone would be louder. I ought rather to have said: 
“If the bridge were placed nearer to a firm support, the case 
would be different.’ The statement is perfectly true as it stands 
with a sound-bcard which is equally thin all over, or where the 
edges are thicker than the middle. It is not true with a con- 
struction like that of the violin, where the edges are extremely 
thin and flexible. A sonorous wave always transmits itself best 
from the stronger part of the surface to the weaker. 

R. Howson 


D" 


% Sand 


Mr. MELVIN is at fault in assuming that my paper on sand 
was ‘an attempt to distinguish by the aid of the micrescore 
whether sand had been formed by the action of wind or of surf.” 
Its primary object was to show that chalk-flint had scarcely any 
place in its formation; but few particles of it appealing even 
from the midst of rolled shingle whether that be ancient or 
modern. Other problems of course may be determined or solu- 
teons suggested by an extensive examination of ancient deposits, 
compared with those now forming. I have shown that quartz is 
he great staple of ‘‘sand.” ‘The size of its particles, whether 
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rounded by attritjon or flat, rough, and angulan, must be ac- 

counted for by observing the conditions under whicł it exists 

in mòdern formations. A large series is being examined by 

me, and a record will be made of the result. As yet I have no 

theory.whatever. I simply record facts. J. G. WALLER ZS 
68, Bolsover Street, W., July 18 





ON MOUNTING AND PHOTOGRAPHING 
MICROSCOPIC OBJECTS `> 


have received fro Mr. E. Wheeler of Tollington 

Road, Holloway, a collection of mounted micro- 
scopic objects, comprising anatomical, botanical, entomo- 
logical, and other preparations, and we have fhuch 
pleasure in testifying to tke general excellence of the 
work: One of the objects—a vertical section of the 
human small intestine—deserves special mention. It 
shows the glandular cells especially well. The nerves . 
and ganglia of Auerbach’s plexus can be seen, and intcr- 
spersed among the epithelial célls of the villi and Lieber- 
kuhnian follicles are numerous goblet cells. 

Space will not allow more than a bare mention of the 
other objects, including a large transverse section of the 
stem cf Lepidodendron from coal, transverse sections of 
the stems of spruce fir (Aġies excelsa) and mare’s tail 
(Hippuris vulgaris), the formes showing resin canals and 
sections of bordered pits in the wood cells ; Spirogyra in 
various stages of conjugation, from the first modification 
of the conjugating cells to the maturation of the zygo- 
spores ; various Diatomacee, including the rare Coscino- 
discus excavata ; injected preparations of intestine of cat 
and toe of white mouse, and various entomological 
objects, They are all well prepared, and represent a 
stock which Mr. Wheeler informs us amounts to fifty 
thousand objects. A 

Although the legitimate use eof professionally-mounted 
objects suck as these may tend in no small degree to the 
diffusion of scientific knowledg®, the microscopist who 
employs his instrument for no better purpose than the 
examination of bought slides will derive little benefit 
from the pursuit. He should be able to prepare objects 
for himself, and although there is abundance of accessible 
information on every detail of the art, it is believed that 
there is yet a useful work to be accomplished. . By 
showing the facility with which this can be done without 
resort to the multiplicity of processes usually considered 
necessary, we shall endeavour in this article to show 
how any possessor of a microscope may make for himself 
preparations which, though they may not equal by many 
degrees the productions of the best professional;mounters, 
yet have a far higher educational value, as their prepara- 
tion will afford information which could not be otherwise 
acquired. 

The necessary materials and instruments are few and 
inexpensive, For the support of the objects a supply of 
the usual 3” X 1” glass slides with ground edges, and of 
thin cover glasses (preferably circular) of various sizes 
should always be at hand. These when bought will be 
dirty, and it saves time to clean them all at one 
operation. 

For securing the cover to the slide various cements are 
used, but of these two only need be mentioned, as they 

ewill be sufficient for all ordinary purposes. Gold size is 
undoubtedly the most reliable cement, but it takes days 
or sometimes even weeks to harden. It is, however, 
exceedingly tenacious and tough, and does not become 
brittle with age. It should always be used in cases 
where objects are mounted dry or in liquid, but when 
viscid media are employed,ethe medium helps* to secure 
the cover, and there is no danger of leakage. Under 
these circumstances the use of asphalte varnish is recom- 
mended. The Brunswick black of the oilshops is a 
common form of this varnish, but is not so good as the 
preparation supplied by the opticians. When the varnish 
is to be used, it must be warmed by stafiding it in a cup 
e 
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of hot water, and the slide should be warmed also if this 
can be done without injury to the object. The varnish 
should then be applied with a camel-hair brush. It dries 
in a few hours at the ordinary temperature, or in a few 
minutes at the temperature of a cool oven, but it has not 
the tenacity of gold size, and is liable to become brittle 
with age. To keep the cover in place during the harden- 
ing of the cement, spring clips will be required. One 
very useful form can be made by bending a piece of brass 
wire into the shape showa in Fig. 1, and fixing it by 
means of glue into the end of a piece of cedar (end of 
cigar box) a little lateer than the slide. 





© Fig.. 


When the object is of considerable thickness or when , 
it, would be injured by the pressure of the cover glass, a _ 


wall or cell of some kind rust be raised round it. In 
general a very shallow cell made by drawing a ring of 


gold size or asphaltg on the slide is sufficient, anda stock : 


of these cement cells ef various sizes should be always 
ready for use. For their manufacture and for finishing 
the slides a turntable should be provided. This in its 
simplest (and in the writer’s opinion its best) form con- 
sists of a heavy brass disk 34 inches in diameter, capable 
of rotation in a horizontal plane on a central steel pin. 
The slide is held in a central position on this table by 
two spring clips. Then on whirling the table round and 
applying to the slide a brush charged with varnish, a neat 
circle will be struck out 

When cells of, greate? depth are required, solid rings 
must be cemented to the slide. 

For the performance of such dissections as are neces- 
sary, the mounter will require two or three small scalpels, 
one or two razors, a pair of small scissors with sharp 
points, and two pairs of forceps, one large, with its points 
roughened where they meet, and one small and slender, 
with smooth points, Small camel-hair brushes and com- 
mon sewing-needles fixed in cedar handles like those used 
for the brushes are indispensable. 

Pipettes of various sizes are useful for transferring 
small quantities of liquids or catching small aquatic ani- 
mals. They are easily made from pieces of glass tube of 
various sizes, some being left widely Open and others 
drawn off to a point at one end, which may be left 
straight or bent at a small angle. The most useful form 
of pipette is made by tying a piece of sheet indiarubber 
across the bell of a very small thistle funnel, the stem of 
which may be either left widely open or drawn to a point 
as with other pipettes. Pressure with a finger on the 
indiarubber will displace a quantity of air, and when the 
open end is placed under water and the pressure removed 
a quantity of the liquid will be drawn up and can be 
removed and delivered drop by drop or in a rapid stream. 
If (the indiarubber being pressed down) the open end of 
the tube be brought near any small animal in the water 
and the pressure suddenly relieved, there will be such a 
rush of water into the tube that the strongest swimnftr 
can be easily captured. 

Two or three section-lifters of various sizes and a 
dozen watch-glasses for holding staining solutions will 
complete the list. 

The objects of mounting are twofold: (1) to render 
visible Structures that coukl not be seen without such 
preparation, and (2) to preserve the bodies so prepared as 
permanent objects for future study. 

Various fluid media are employed for the preservation 
of objects, and much of the mounter’s success in his art 
depends upon a knowledge of the medium most suitable 
for each partifular object. , In Figs. 2 and 3 an attempt 


| has been made to show how largely the visibility or inv si- 
| bility of particular structures is determined by the nat'.re 
i of the medium in which they are mounted. 
| | Both of these figures represent longitudinal section» o: 
the stem of the spruce fir cut from the same shavimy ot 
; 2 deal plank, the only difference being that the fort :e1 
, (Fig. 2) was mounted in air, and the latter, after staining. 
was mounted in balsam. In the former case the bordered 
. pits in the wood cells are perfectly shown, but the boi n- 
| daries of the cells themselves and the medullary rays ure 
' indistinct and confused, while in the latter case the wood 
cells and medullary rays are clearly defined, but the 
penetration of the highly refractive balsam Which has 








Fic. 2.—Longitudinal section of stem of spruce pine mvunted dry Ẹ' 
objective. e 


affected this change has reduced internal reflection so 
far, and rendered the whole section so transparent, that 
| the pits have become almost invisible.: 
| The same truth was forcibly brought home to the wr.ter 
i a few years ago in cutting some sections of fossil coni- 
ferous wood (siliceous), which during the latter stagt: of 
| grinding down displayed the characteristic glandular c: lis. 
&c,, admirably, but when mounted in balsam became aln.ost 
| perfectly invisible. They were too opaque to be mour ted 
dry, and the only liquid in which they were well displayed 
was distilled water. The sections mounted in bal-ain 
were by no means spoiled though, for the transparency 
which obliterated all structure when viewed by ordirary 
light rendered them peculiarly suitable for examination 





Fic. 3.—Longitudinal section of stem of spruce pine mounted in bal . , 4° 
objective. 


by polarised light, and when so viewed all their struc .ure 
returned and they became most beautiful objects. 

' It would be impossible in these articles to describ all 
the media employed in mounting microscopic objects. and 
all that will be attempted is to give instructions for 
mounting objects dry (that is, in air), in balsam, ard in 
glycerine jelly. 

The dry method is employed for such objects a+ are 
| unaffected by air, and are either intended to be viewed as 
opaque objects by reflected light, or are sufficiently tr uns- 
parent without previous preparation to be examinec by 
transmitted light. The object of this method is, in ‘act, 
simply to afford mechanical support to the object, and to 
protect it from dust and moisture. 
It is necessary that the objects should be perfectiy dry 


+ In Fig. 3 the pits are shown much too plainly... 
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before they are sealed down, or moisture will rise and dim 
the cover glass, and fungoid growths may make their 
appearance to the entire ruin of the specimen. A simple 
and efficacious mode of desiccation is to place the objects 
ona piece of blotting paper, cover them with an inverted 
tumbler or bell glass, and place the whole on the top 
shelf of a kitchen dresser or other warm place for a few 
days, or in extreme cases weeks. When an object has to 
be kept perfectly flat during drying, it may be placed 
between two ordinary slides held together by a letter-clip 
or American clothes peg. 

To illustrate the general method of procedure, we will 
suppose that the first “mount” is to be a section of deal. 
Such sections cin often be obtained in the ordinary 
operation of smoothing a plank with a very sharp plane. 
A piece about half an inch square is to be cut from the 
thinnest shaving, and dried by two or three days’ exposure 
to warm air, as previously described. Next place it in 
the centre of a shallow cement cell, take a clean cover a 
little smaller than the outside diameter of the cell, apply 
a little gold size round its edge, and place it on the cell. 
Keep the cover pressed down by a clip and set it aside 
for a few days in a warm place for the size to dry. The 

ty object of using the cell 2 ¢hzs case is to prevent the 
liquid gold size running in between the glasses by capil- 
larity. When the size is dry, fix the slide on the turn- 
table and apply a ing of gold size extending a little way 
on to the surface of the;cover and beyond the cell on to 
the slide. When this has driéd a second coat should be 
given, and a final ring of asphalte will complete the 
sealing. It only then remains to label the slide. 

We will consider in detail one more case—a prepara- 
tion of sole’s skin to show the overlapping ctenoid scales. 
As this object is of considgrahle thickness, it must be 
mounted in a cell cut or punched out of a piece of thin 
cardboard and stuck to the slide with gold size or marine 
glue, ani being opaque and intended for examination by 
reflected light, a black background should be provided 
for it by gumming a piece of black paper to the bottom 
of the cell or varnishing it with asphalte. A large piece 
of the colourless skin from the under side of the sole must 
be carefully washed with a camel-hair brush in several 
changes of warm water to remove the mucus, and then 
placed between two pieces of glass held together by a 
strong clip and laid aside for a fortaight to dry. A care- 
fully selected portion is then to be cut out and cemented 
to the bottom of thascell by a very small quantity of 
marine *glue. The cover may then be applied and the 
slide finished as before. 

Having mounted these objects, no difficulty will be 
experienced in treating in a similar manner wings of 
insects, entire lichens, and small fungi, fructification of 
ferns, equisetums, &c., and vegetable hairs, scales, pollen, 
and seeds. The objects may be dried in their natural 
condition or under pressure, according to circumstances. 

The calcareous and siliceous skeletons of Foraminifera 
and Radiolaria are usually mounted dry, but space will not 
allow a description of the processes adapted for freeing 
them from the dirt and debris with which they are usually 
associated. 

Wood, bone, and hard vegetable tissues are sometimes 
mounted dry, but as they require to be cut into very thin 
sections, their preparation will be described in another 
place. 

Heads of insects mounted dry to show the eyes, an- 
tennz, mouth-organs, če. ín silu, require very careful 
drying, and some support, such as wax, to secure them in 
the cell in the most favourable position for observation. 

Objects of too perishable a nature to be mounted dry, 
or too opaque to reveal their structure when so mounted 
and viewed by transmitted light, are most commonly 
pfeserved in a thick liquid resin knowa as Canada bal- 
sam. This substance owes its value chiefly to its great 
penetrating power and high refractive index, by which 





internal reflection and scattering of light are greatly re- 
duced, and bodies immersed in it are made remarkably 
transparent. These properties, however, render it en- 
tirely unsuitable for mounting objects intended to be 
viewed by reflected light. 

. Pure Canada balsam is now seldom used, it being much 
more convenient for most purposes to replace its natural 
solvent, turpentine, by a more volatile substance, such as 
benzole. To prepare the solution the balsam should be ex- 
posed to the heat of a slow oven for about two days, until on 
cooling it becomes hard. fts colouy will darken during 
this process, but the temperature must never be allowed to 
rise sufficiently to darken it beyond a deep amber colaur, 
and must not be continued Jong enough to render it 
brittle. The hardened balsam is then to be mixed with 
about an equal volume of benzole and allowed to stand, 
with occasional stirring, until all dissolved. This yields 
a pale, amber-coloured liquid which flows readily at 
ordinary temperatures and maybe used cold. It should 
be kept in a wide-mouthed bottle with a large stopper 
ground accurately to the outside of the neck, and a glass 
rod should be left standing in it. 

Before an object can be ptt up in balsam several pre- 
liminary processes are necessary to free it from air and 
water, and these will be best congideted by describing in 
detail the preparation of some one object—say, a small 
insect—the common flea, 

The creature must be killed without destroying any of 
its parts, either by immersion in boiling water or by 
covering it with a watch-glass, under. which is then in- 
serted a small piece of blotting paper soaked in chloroform. 
In a few moments it will be dead, and may then be placed 
in a § per cent. solution of caustic potash for ten or 
twelve days.! This will thoroughly soften and partly dis- 


FIG. 4. 


solve the viscera, the remains of which may be removed 
by placing the insect between two glass slides and squeez- 
ing it flat under water. The effect of this pressure is to 
squeeze the softened viscera out of the thorax and abdo- 
men through the anus, and the spiracles on each side, or, 
if the pressure be violent, through an opening which is 
forced at the extremity of the abdomen, or between the 
thorax and first abdominal somite. The flattened flea 
should then be very carefully washed with soft camel-hair 
brushes, and soaked for two days in two or three changes 
of water to remove every trace of potash. It is then to 
be placed between two slides held together by a clip, and 
put aside in a warm place for a week to dry. 

The water has now been eliminated, and the next pro- 
cess is to soak the flea for a day or two in spirit of turpen- 
tine, which will penetrate all its interstices and displace 
the air, thereby rendering it beautifully transparent, and 
preparing the way for the penetration of the balsam. 

It only now remains only to mount it in the balsam. A 
small table, with a brass top 34 inches long, 2 inches 
avide, and 3-16ths of an inch thick, is very useful for sup- 
porting the slide. On its centre should be engraved or 
scratched an oblong space 3 inches long by 1 inch wide 
with a central point and two or three concentric circles 
to serve as guides for centring the slide and cover respec- 
tively. A cleaned slide should be held in the centre of 
the table by a spring clip of the’ shape shown an Fig. 4, 
so placed in this case that its edge is a quarter of an inch 
to the left of the centre of the slide. The flea is then to 
be taken out of the turpentine by means of a section 

1 Common shallow earthenware ointment pots with lids are very convenient 


for holding solutions in which objects have to be scaked for any length of 
time. ° 
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lifter, and properly arranged on the centre of the slide. 
A drop of*balsam is next taken up on ghe glass rod and 
allowed to fall upon the object and ‘spread a little way 
beyond it. A half-inch circular cover glass, previously 
cleaned, is taken up with a pair of smooth-pointed for- 
ceps, and its lower edge allowed to rest against the spring. 
It is then slowly and very steadily lowered, guided by 
a mounted needle held in the left hand. In this way a 
wave of balsam will be driyen before it, and will reach 
the edges of the cover without including any air. Very 
often the object is displaced by this wave, but this can 
generally be remedied by a slight pressure with a needle 
on the side of the cover to which the object has moved. 
When it is again by this means worked to the centre of 
the slide, a little firmer pressure should be applied to the 
centre, so as to press it down and squeeze out all excess 
of balsam. 
(To be continued.) 





ON THE OLD CALENDARS OF 
ICELANDERS! 


THE old Icelandic system of measuring time, which 
to some extent still holds its ground in the island, 
has the peculiarity of being based on the week as its 
fundamental unit of measurement, although it recog- 
nises a year consisting of fifty-two weeks, the 364 days 
of which were included in twelve months of thirty days 
each. To the last of these months, which belonged to 
the summer, four days were added under the name of 
Sumar-auke or “summer addition.’ In accordance with 
this arrangement every given day of a month always fell 
on one and the same day of the week, as in the lunar 
year’s calendar the first day of each month coincides with 
the period of new moon. 
The Icelandic year wae further divided into two half 
years, viz, summer and winter, known as “ misseri,” the 
„former of which begaf on a T hursday in April, thence 
called “ summer day,” and the latter on a Saturday in 
October, the “winter day.” These “nisseri ” were more 
used than the year itself to measure time, and Icelanders 
gave the name “ Misseristal? or half-year’s reckoning, to 
their calendar, while they habitually counted by the weeks 
of these winter or summer measures in referring to the 
everyday occurrences of the passing year, just as they 
spoke of winters and not years, the former being assumed 
to include the summers which directly followed them in 
the ordinary course of nature. By an analogous mode of 
reasoning they spoke of “nights” instead of days in re- 
ferring to the twenty-four hours of night and day. This 
custom no longer exists among the modern Scandinavian 
nations, but traces of it still survive among ourselves in 
the expressions ‘‘ fortnight” and “ se’nnight,” which are 
undoubted survivals of an ancient northern mode of 
reckoning time, unknown to southern peoples. This proof 
of the prevalence of a system of counting by nights 
among the common ancestors of the Icelanders and 
Anglo-Saxons makes it the more remarkable that the 
modern Scandinavians alone among European races 
should have a separate word to express the twenty-four 
hours of a day and night, as dygn in Swedish, and dégu 
"in Dano-Norwegian, which have been derived from the 
O.N. dagr, day. ° 
Each of the Icelandic ‘‘ misseri” was divided into two 
parts, known as “@/,” measures. Of these the second 
half of winter began on a Friday in January, distin- 
guished as “midwinter day,” while “midsummer day” 
fell on a Sunday in July, which was the first day of the 
second half of the Swmmar-y@/. This last of the four 
quarters contained ninety-four days, owing to the addi- 
tion of the four nights of the “ Sumar-auke,” while the 
other three contained only ninety days each. 


t “Om Islandernes gamle Kalendere.” 
No. 4, 1883. 
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The errors of this method of computation, which gave 
only 364 days to the year, were early detected, for, as we 
learn from an interesting manuscript of the twelfth century, 
known as the “ Rimbegla,” which is preserved in the Royal 
Library of Copenhagen, the first rgform of the Icelandic 
calendar was effected by the learned Thorstein Surtr, 
who, as the grandson of Thorolf Mostrarskegg, one of the 
original colonists, could scarcely have belonged to a later 
period than the middle of the tenth century. In accord- 
ance with the naive mode of narration common to the 
chroniclers of the time, the “ Rimbegla” calls in dreams 
and visions to explain the introduction of a more correct 
method of counting time among the Icelanders. Thus 
we are told that when, after long pondering on the reason 
why the summer was falling back into spring, Thorstein 
Surtr bethought himself of a way by which the misseri 
might be brought again to their ancient courses. he 
dreamt that he was standing on the Law-Hill of the 
Althing, and that while all other men slept, he was awake, 
but when he seemed to himself to be sleeping, all others 
were watching. This dream was interpreted by the wise 
Osyv Helgason to imply that while Thorstein spoke at 
the Law-Hill, all men must keep silence, and that when he 
ceased speaking all must proclaim aloud their approval of 
his words. Accordingly, when he proposed at the Thir 
that in every seventh summer seven nights should be 
added to the four nights of the “ Sumar-auke,” all men 
agreed to the change without question ®r hesitation. By 
the adoption of Thorstein’s suggestion, the Icelandic year 
acquired 365 days, similar to that of the ancient Egyptians, 
although by retaining the early mode of intercalation in 
the summer term, the old relations between the days of 
the month and week remained unchanged. From this 
time forth the expression “Sumar-auke” was applied 
equally to the original four annual intercalary days, 
and to the seventh year’s week added by Thorstein, 
which has retained the term to the present age. In the 
modern calendar the word ‘faukanetr,”’ added nights, 
has, however, replaced the older appellation of “ Sumar- 
auka.” 

Soon after the introduction of Christianity into Iceland 
in 1000, the national calendar was brought into closer 
relations with the Julian system, on which the clergy 
everywhere based their determinations of the festivals of 
the Church, and by adding a week to the old “ Sumar- 
auke” five, instead ofsfour, times in twenty-eight years, 
the average year acquired an addition of one-f@urth ot a 
day, and was thus made to approgimate more nearly to 
the Julian year. A ° . 

In the “ Rimbegla’’ full directions are to be found for 
comparing the periods of the beginning and ending of 
the ancient szzssevz, or seasons, with the divisions of the 
year observed in other Christian lands, while this autho- 
rity is, moreover, the only source from which we obtain 
a clear insight into the methods originally adopted for 
determining for any given year the amount of the irregu- 
larities, known as “Rimspiller,” which necessarily occurred 
in a system that took no account of the Julian leap-year. 
It is curious to observe that while in Iceland, as else- 
where in the middle ages, the fixed and movable festivals 
of the Church were made to regulate the divisions of 
time, and to fix the periods of political and social events, 
the old Icelandic modes of computing time were nevereradi- 
cated. But although the people continued to count by 
“misseri? winters, weeks, and nights, the beginnings and 
endings of the “mzsseri’? were fixed in Christian times 
by the dates of the great Church festivals, which similarly 
controlled all national events, and thus we find that che 
exact date of the annual “ Riding to the Thing,” and the 
duration of the session of the Althing, were regulated by 
the day of the week on which the Festival of St. Peter 
and St. Paul (June 29) happened to fall. 

The twelve months are spoken of in the older Eddm 
under their respective names, but from the earliest 
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times the common usage in Iceland, as we have | body is covered, except*the lower side, which is White,” 
already observed, was to count by the weeks of each | Asinthe Golden Tench, individuals of pure golden-yellow 
of the “‘witsser¢” instead of referring to months. Ac- | tints are scarce, the majority retaining marks of «their 
cording to Prof. Munch, the Northmen originally divided | origin from a plain-coloured ancestry in brownish spots or 
the week into five dayg, the so-called Fizz (Fifth), the | blotches on some part of their body. The ordinary size 
later hebdominal week having been borrowed, like the | of this species is ten or twelve inches (and-this is about 
names of the days, from the south. The latter, in spite | the size of those at the Exhibition); but it is known to 
of their apparent northern character, are in point of fact | have attained to double that size and to a weight of six 
mere adaptations of the names of the Roman deities | pounds. 

Mars, Mercury, Jove, and Venus, which reappeared in| The Orfe will thrive in all,‘inclosed waters suitable to 
the old northern calendar as Ty, Odin, Thor, and Freja. | Roach and Goldfish; as an ornamental fish it is prefer- 
Saturn alone failed to find a representative in this system į able to the latter on accoufnt of its larger size, livelier 
of nomenclature, for to the genuine Northman it would | habits, and rapid reproduction; it takes the bait, and is 
seem that the last day of the week could have no other | eaten in Bavaria. As an ornamental domestic fish the 
designatioh than that of “‘ Laugar-dag,” or “ Thvott-dag,” | Goldfish will always hold its own, but for waters of any 
washing or bathing day. And this name has been re- | extent and free from Pike and*Perch we know of no more 
tained through the intervening ages, being the only one | ornamental fish than the Orfe, a worthy rival of the 
that escaped the ban of the Church, when a century after | Golden Tench, which has been so successfully acclima- 
the establishment of Christianity an episcopal ordinance | tised by Lord Walsingham ; and we trust that his Grace 
interdicted the application of the names of heathen gods | will soon rear a sufficient numberto secure to the Orfe a 








to the several days of the week, which were thenceforth | home in many different parts of the country. A. G. 
known in accordance with their order of sequence, | _ 
although Sunnudag and Mdnadag in course of time re- ee r 
a a older designations of “ First Day” and SNOW AND*UICE FLORA? 
econ ay.” oe ae 
The new style was introduced into Iceland at the same HIS work, which is included in Baron Nordenskjéld’s 
timeas in the foster- and mother-lands of Denmark and studies and investigations aeising out of his travels 


Norway, and in actordance with a royal edict, the day | 1" the extreme north, is quite as interesting and important 
after February 18 in the year 1700 was reckoned as | #5 regards the snow and ice flora of the Alps and Arctic 
March 1. From that p€riod to the present time the Ice- | (©8f0"S, aS the great nares had led us to expect (see 
landic calendars have given double tables based on the NATURE, vol. xxviil, p. 39). It 18, as far as the materials 
Gregorian, and the locally modified Julian system. A few | 2 hand permit, an exhaustive account of the subject 
modifications have, however, been made in modern times | 9f Which it treats. ith . 

in the older national methods of intercalation, “summer | , AS Might be expected, the first pages of ps work are 
day” falling on the Thursday between April 19 and 25, devoted to “red snow,” than which there are few subjects 
whilé in strict accordance with the past methods of com- | that have more engaged the attgntion of scientific tra- 
putation it should fall on the Thursday between April 21 Hemet in the Arct ae ast eee aoe A lang has iy een 
and 27. The intercalated week of the old “ Sumfr-auke” | foundin the Arctic Dee Wi aie ache: seers 7 KEG: 
has also been shifted from midsummer to the close of the | PY, stale AS TEOL Many Oe I - pn me ie 
summer measure, and thus falls partly in September, | U0? ° ar COES A RA E 


7 2 ” ac cc 3? north of Scandinavia, on the high Alps, the Pyrenees, 
Haustmanadk,’ dnd partiy in October, f Gormánadr, and the Carpathians. Various were the opinions as to 


whether it belonged to the animal or vegetable world, 
and many the names by which it was designated. The 
prettiest of these names is certainly that given to it by 
C. Agardh—“ the snow-flower.”” While, however, -“ red 
snow” will probably continue to be its trivial name, Prof. 
Wittrock has restored to it the scientific name of Sfxe- 
rella nivaits, bestowed or it by Sommerfelt in 1882. 
Until Nordenskjéid’s expedition to Greenland in 1870, 
this alga was thought to be the only living plant on the ice 
and snow; but during their wandering on the inland ice, 
Nordenskjöld and Berggren discovered several alge, 
among which was one new to science, namely, Azcylo- 


THE ORFE, A FISH RECENTLY ACCLIMA- 
TISED IN ENGLAND 


THE fine specimens of tke “ Ofe” presented by his 
Grade the Duke of Bedford to the International 
Fisheries Exhibition, aad exhibited in one of the tanks of 
the Aqu&rium, fully deserve the notice of all interested in 
the culture of our freshwater fishes. They are some of a 
number which Lord Arthur Russell succeeded in import- 
ing from Wiesbaden in March, 1874, and which were | 
placed in a pond at Woburn Abbey in Bedfordshire. | 


Owing to the succession of cold summers these “ Orfes ” | nema Nordenskjildii, which was seen in such abundance, 
did not breed until last year, and we may hope that this ! that it gave to the adjacent ground a peculiar purple- 
season will also prove favourable. This species may now | brown colour. Other algæ seemed to be mixed up with 
be considered as acclimatised, and will become a perma- | the fine sand (ice-dust, Aryokonit), which here and there 
nent acquisition to our ornamental waters. | spreads a thin covering on the ice, or lies in a thick 

The Orfe, whose bright yellow or golden colours re- | layer at the bottom of the funnel-shaped holes which are 
semble those of the Goldfish or Golden Tench, is, like | formed in it, Baron Nordenskjöld lays great stress on 
these two latter fish, a permanent variety of a wild and | the important part which these algæ, and especially 
much less brightly coloured race, belonging to the same Ancylonema, play in the melting of ice. “The dark 
genus as, but specifically distinct from, the Chub, with | wass (algze),”? he says, “absorbs a larger portion of the 
which it was confounded by some writers. Its systematic | sun's tavs than the white ice, and therefore produces 
name is Leuciscus idus; of vernacular names those of deep holes in the ice, which A great degree conduce 
“Aland” and “ Nerfling’’ are those most generaliy used | to its melting.” Heera thinks: that this Ancylo- 
in Germany, whilst the Swedes know it by the name of | hema once performed the same office in Scandinavia, 
“Id.” The name “Orfe” refers to the golden-coloured adding, “We have, perhaps, to thank this plant that the 
variety only, which has been cultivated for centuries in | ice deserts which formerly cevered Europe and* America 
inclosed waters in Bavaria. Willughby knew it well; | with a coating of ice, row give place to shady woods and 
he says in his “ Historia Piscium” (Oxon, fol. 1686), f 


i undulating fields of corn.” 
p. 253 :—“ At Augsburg we saw a most beautiful fish, 8 


3 ‘ aoe : Z +115 r: "Om Snéns och Isens Flora, Sirskildt i de Arktiska Trakterna.” Af 
wRich they call the ‘Root oerve,’ from its vermillion Veit Brecher Wittrock. Ur “A. E, Nordenskjöld, Studier och forsk- 


colour, like that of a pippin apple, with which the whole ningar föranledda af mina resor i höga Norden.” (Stockholm, 1883.) 
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Subsequent investigation proved that the ice and 
snow ffora was richer than had béetn anticipated. 
Dr. Kjellman found at Spitzbergen not only “red 
snow,” but “green snow.” Some of the “material” 
was brought home in a dry state; on being after- 
wards examined, it was found to contain above a 
dozen other plants, some of which were of a class 
even lower than “red snow”; others belonged to plants 
of higher organisation. Moses also in the protonemata 
state were met with, but of very diminutive size. The ice 
and snow vegetation of this amd other localities is de- 
scribed in detail. Spetial interest invests the kryokonit! 
withwhich all the specimens from South Greenland were 
mixed, because it was found to contain a number of 
germinating spores of Sph@rella nivalis. During the 
winter of 1880-81 Prof. Wittrock was fortunate enough 
to enable some of these spores to develop themselves, 
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hence it was considered that they were resting spores. | 


They endure, without taking any harm, to be during the 
greater part of the year, frozen up in the ice and snow of 
the Arctic regions, ani also to be dried up for some 
months by the heat of the sun. The author's observa- 
tions on the conditions of plast life in the Arctic regions 
and on the glaciers of high northern tracts are particu- 
larly interesting. Heeobserves that these tracts are cer- 
tainly not entirely deprivéd of the powerful and life-giving 
influence of the sun’s rays. They are, it is true, during 
a great part of the year (in winter) enveloped in continual 
darkness and gloom ; but at another period (in summer) 
they are in the enjoyment of perpetual light. During 
this period the sun’s rays, although oblique, may exercise 
a powerful influence. At midday the heat may be sur- 
ptisingly strong. Nordenskjöld found that the warmth 
of the air a short distance above the surface of the ice 
at midday in July rose te 25°-30° of Celsius. It is evi- 
dent that a great melting*would take place on the surface 
uf the glaciers and snogv-fields. There is then formed a 
layer of snowy and icy water, which, though not much 
above the zero of Celsius, is enough to satisfy the 
demands for warmth of this portion of the simplest 
organisations of the vegetable kingdom. That they thrive 
under these hard conditions of life is evident from the 
inmense multitudes in which they occur. ‘ Probably,’ 
adds the author, “there is no other species on earth which 
is richer in individuals than red snow.” 

Prof. Wittrock gives a full description of the structure 
and fructification of these minute plants; then follows a 
summary of their characteristics. The latter may be 
thus briefly stated :—The flora of the ice- and snow-fields 
consists almost entirely of algæ of microscopical size and 
of extremely low organisation ; the greater part of the 
plants are unicellular ; they are sometimes solitary, some- 
times in colonies. The fructification is very simple, 
asexual, and of one kind only. These alga are generally 
of bright and full colours. The “snow-flower’”’ is blood- 
red, Ancylonema Nordenskjoldiz purplish-brown ; many 
Conferveæ and Desmidiee are bright green. The land 
vegetation is represented entirely by mosses, which appear 
to be nearly in the same low state of development as the 
alge. 

The orders, families, genera, and species of which the 
Arctic flora is composed are well arranged in tabular form 
at pp. 112, 113. In this table the flora of the snow i= 
distinguished from that of the ice. It will be seen that 
the most common plant is “red snow ;” the next in fre- 
quency is Ancylonema Nordenskjoldi?, "The snow flora is 
richer than that of the ice. The former includes thirty-seven 
species ; the latter ten only. The mosses and Conferveze 
belong exclusively to the snéw flora. Ancylonema is the 
only plant which is limited entirely to the ice flora. Of 
Phycochromophycee the ice flora has two species only, 
while that of the snow possesses ten. The snow flora of 
Spitzbergen is rich in Conferves, that of Lapland in Des- 


1 Analyse@ of kryokonit will be found at rp. ¢5, 96. 
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midiese, In the middle north the Phycochroms prevail 
It is stated that Bacteria termo is occasionally found 
within the limits of the ice and snow flora. Chy/ridiun: 
haematococci may also, observes the author, belong to the 
Arctic flora, as it was found parasitéc on Sf/. nivalis on 
the Berner glacier in Switzerland. 

It appears that the Arctic regions possess a microscopic 
fauna as well as flora. The limits of this notice will onl) 
permit a reference to p. 116, where the small animals of 
which this fauna consists are described. One fact con 
nected with these little creatures may be mentioned 
With the object of a further study of the alge, Prof. 
Wittrock put a portion of the dried material brought from 
Spitzbergen into distilled water. He found that not only 
the algze came to life again, a fact which “he had before 
observed with respect to red snow, but what was morc 
astonishing, even the little worms revived, and ate a great 
deal of food, which could be distinguished under the 
microscope as the red lish-yellow contents of the intes 
tinal canal of these transparent, colourless creatures. 

The work is illustrated by two woodcuts and by five 
lithographic plates, one of which contains figures fro r 
drawings by Prof. Wittrock of some of the plants; the 
others consist of views from drawings by Dr, Berggren, of 
the inland ice of Greenland, representing localities frone 
whence portions of the material containing the ice and 
snow flora were obtained.! The view of the intermitten 
spring which the travellers met with alfout 45 kilometre. 
from the coast, and which, bursting from a cleft in the 
ice, throws up a jet of water toa great height, is of special 
interest from the indications it gives of the probabic 
existence of warm conditions in the interior of Greenland 
It will be observed that the “sky-line” of the dis- 
tance in some of the views shows an undulatiny outline, 
suggesting a hilly country in tle interior. , 

MARY P. MERRIFIELD 


NOTES 


THE Lords of the Committee of Council on Education have, 
by a recent minute, decided to withdraw the prizes hither’ 
given to candidates in the Science Examinations wh> obtain a 
first class in the elementary stage of the various subjects of 
science, substituting certificates of merit, and retaining only t:e 
prizes given in the advanged stage. The money hitherio des ied 
to prizes will be employed in providing thirty-sig National 
Scholarships—twelve each year—whig will be offered in coll: 
petition to students of he industrial classes, and awarde@ at te 
annual examinations of the department. The National Scholar- 
ship will be tenable, at the option of the hoider, either at tre 
Normal School of Science, South Kensingion, or at the Roya. 
College of Science, Dublin, during the course for the As~ucrate- 
ship—about three years. The scholar will receive 305, a week 
during the session of about nine months in the year, second-class 
railway fare to and from London or I ublin, and free adits. n 
to the lectures and laboratories. This is a most important step 
in advance. 


We have already announced that the Thirty-second Annal 
Meeting of the American Association for the Advancemeat of 
Science will beheld at Minneapolis, Minnesota, from August 15-21 
next. A Legal Committee has also been formed t» carry ous the 
arrangements at Minneapolis, and members expecting to attend 
the meeting are requested to send a notification to that effec’ to 
its secretary, Prof. H. N. Wurchell, Minneapolis, wit}: out 
delay. Full titles of all the papers to be read at the meeting» 


1 Those who are interested in these algæ may lke to know tht spe eect 
fourteen of them are included inthe Fascicu': of dried freshwacer aiga? a stri 

buted by Prof. Wittrock and Dr. Otto Nordstedt, of which ten part. tay: al 

ready appeared. The 11th fasciculus, containing other porti s.» of the Ar te 
flora, will shortly be issued at Lund, Upsal, and Stockholm, ur ler the f iow 

ing title:—'"Algæ aque dulcis exsiccatæ præcipue Scandinavic-£ qua» ad @ctis 
algis marinis chlorophyllaceis et phycochromaceis distribuerant Veit Witi 

rock et Otto Nordstedt,” 
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must be forwarded to the permanent secretary as early as 
possible, accompanied by an abstract of their contents and a 
statement of the time which they will occupy in delivery, By 
the kindness of a member, provision will be made for the illus- 
tration of papers by means of a lantern if the authors bring their 
slides to the meeting. Altogether the arrangements are very 
complete, and a cordial welcome will, we doubt not, be given 
to any foreign members or visitors who are making arrangements 
to attend this meeting of the American Association. 


THE Council of the Yorkshire College announce that the 
Cavendish Professorship of Physics has been established as a 
memorial to the first President of the College, the late Lord 
Frederick, Charles’ Cavendish, M.P. The fund required to 
endow this chair was 7500}, and 75607. 13s, has been contri- 
buted. Prof. Rücker retains the position he has occupied with 
much distinction from the foundation of .the Yorkshire College, 
as Professor of Physics, but his title will in future be “* Cavendish 
Professor of Physics.” 


Dr. CARGILL G. Knott, F.R.S.E., Secretary of the Edin- 
‘burgh Mathematical Society, has been recently appointed Pro- 
fessor of Physics in the Imperial University of Tokio, Japan. 


‘SENGLISH chemists may be interested to learn that an election 
to fill the Chair of Chemistry, including General and Industrial 
Chemistry, in the University of Virginia, vacant by the resigna- 
tion of the present incumbent (J. W. Mallet, Ph.D., F.R.S.), 
` will be held by the Baard of Visitors of the University of 
Virginia, on September 11, 1883. The salary of the professor 
is 3000 dollars, with a commodious house, rent free. Applica- 
tions, with testimonials, must be addressed to ‘* The Rector and 
Visitors,” P.O. University of Virginia, Albemarle County, Va. 
We understand the Chair is opgn to English competitors. 


. WE regret to announce the death, at the early age of 
thirty-seven years, of Mrs, Chaplin Ayrton, the wift of Prof. 
W. E. Ayrton. Mrs. Ayrton was in many ways a remarkable 
woman, As Miss Chaplin she was one of the first to take up 
the practical question of women’s professional education, and it 
is in part due to her exertions that the medical career is now 
opened to women. Her long struggle, from 1869 to 1873, to 
obtain the necessary permission to present herself for examina- 
tion told seriously on her health. In addition to attending all 
the medical classes open to women in %dinburgh, and gaining 
honours at all the examinations held in connection with them, 
Mrs. Chaplin Ayrton studfed at the hospitals and the Medical 
School of Paris, and there took her degree of M.D. in 1879. Her 
graduation theses, ‘‘ Researches on the General Dimensions and 
on the Development of the Body among the Japanese,” is full of 
valuable scientific experiments, 


THE Queen has been pleased to confer Baronetcies upon Dr. 
Andrew Clark and Mr. Prescott Hewett.! 


A BLuE-Book just issued contains reports 91 the mineral 
wealth of Corea, ‘The explorers found numerous veins of iron, 
copper, lead, and also some gold. These were worked in the 
rough native fashion, and it is noticeable that no indications of 
coal were found. In twenty days’ journey ten mines were seen, 
and many of them, especially those of iron and copper, are said 
to be of great richness. 


IN NATURE, vol. xxvi. p. 15, will be found an illustrated 
description of Negretti and Zambra’s patent deep-sea thermo- 

meter. ‘This firm have now adapted their inverting thermometer 
` for recording variations of atmospheric temperature at any 
desired interval of time. Twelve of such thermometers are 
arranged on a suitable frame in connection with a clock, a gal- 
vanic battery, and a series of small electromagnets in such 
maner that at every hour the galvanic circuit is completed by 
the clock, this releasing a detent and allowing one of the ther- 
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mometers tv reverse and record the temperature at that moment. 
In the present forn® of the apparatus twelve thermometers have 
been mounted to record hourly temperatures ; this period can be 
easily altered to half-hours or less, or on the other hand to longer 
intervals, say, of two hours or more. This apparatus differs, it is 
claimed, from all other registering or recording thermometers in the 
following important particulars :—1. The thermometers contain 
only mercury, without any admjxture of alcohol or other fluid. 
2. They have neither indices of springs, the registrations being 
by the column of mercury itgeM. 3. These thermometers may 
be carried in any position, and cannot be disarranged except by 
actual breakage. 4. They will record exact temperature at any 
given hour of the day or night. 


FHE Berlin Academy of Sciences has granted the following 
amounts from its Humboldt Fund : 5000 marks (2s0/.) to Dr. 
Otto Finch, for working at the collection he made during his 
journey in Polynesia ; 6090 marks, (300/.) to Dr. Ed. aArning 
(Breslau) for researches on the leprosy epidemic in the Sandwich 
Islands ; the same amount to Dr. Paul Giissfeldt to enable him 
to continue and extend his exploring tour in the Andes of Cħili. 


THE Anthropological Museum of Leipzig has been presented 
with an annual grant of 6000 marks (300% ) from the Grasse Fund ` 
by the town authorities, : 


THE sixty-sixth meeting of the Swiss Natural History Society 
will take place at Ziirich on August 6 to 9 next. 


THE German Society of Analytical Chemists met at Berlin on’ 
June 16-18 last ; the most important transaction at the meeting 
was the adoption of certain uniform methods in the analysis of 


wines. 


THE 27th of June last seems to®have been remarkable for 
earthquakes in various parts of Europe. *At Corfu a violent 
shock was felt at 11.25 a.m. on that @ay, and at Darmstadt a 
moderate shock was observed at 11.18 a.m. At the last Iccality 
three other shocks occurred in the night following, and a number 
of oscillations on June 28 at 11.38 p.m. On July’6 at 3.20a.m. 
Constantinople and its environs were visited by an earthquake. 


In Sardinia phylloxera is ravaging the vineyards to such an 
extent that the inhabitants are beginning to despair of being able 
to overcome the plague. 


THE half-yearly general meeting of the Scottish Meteorolegi- 
cal Society is to be held ia Edinburgh to-day. The business will 
be—(1) Report from the.Council of the Society ; (2) The Meteo- 
rology of Ben Nevis, by Mr. Alexander Buchan, Secretary. 


W. H. EDWARDS annvunces, according to Science, that he 
will not, at present, complete the synopsis of species commenced 
in the tenth part of his ‘‘ Butterflies of North America,” but 
substitute for it a mere list of species, which will be issued with 
the next (concluding) part of the second series. 


THE municipality of Algiers has established a chemical office, 
on the pattern of the similar Parisian institute, for analysing 
alimentary substances and discovering adulterations. 


AT the last sitting of the French Société d'Hygiène M. Marie 
Davy, who was in the chair, gave an account of the results of 
his analysis of the water of the Seine; he found that the im- 
purity is five hundred times greater below Asnieres than at Paris, — 


THE April number of the Chrysanthemum magazine of Yoko- 
hama contains a continuation of Capt. Blakiston’s notes on 
Japanese ornithology; also an article by Mr, Eastlake on the 
ornithology of Hong Kong, and the continuation of a history of 
Japanese keramics by Capt: Brinkley. The numerous possessors 
of pieces of ‘‘real old Satsuma” in England will hear with 
annoyance from this skilled authority that large quantities of 
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Kioto Ware have been fraudulently placed on the Western mar- 
ketsas genuine Satsuma. The former is less dense than the latter, 
- and its colour is as a rule darker. In truth, this writer says, 
not more than a fraction of the ware which has been attributed 
to the Satsuma workshops was ever manufactured there. The 
outcome of the factories was always comparatively small. They 
worked to order, and nine-tenths of their productions were cups, 
tea-jars, and other small articles. “Large vases and portly incense- 
burners were exceptional ; and tie the matter of old Satsuma 
Western collectors have famong Japanese virtuosi rivals who are 
at ance more competent judges and very much more liberal 
purchasers than themselves. : 

THE city of Rouen is to establish at Pont de l’Arche on the 
Seine large waterworks for the generation of the electric light. 
A lamp is to be placed on the top of the Cathedral, and 
directed by a reflector on thę surrounding streets. 


THE largest display of electric light in Paris is probably at 
the Hippodrome, where, in the large hall, sixteen regulators and 
142 Jablochkoff lights are used, exclusive of those in other parts 
of the building and outside, Thê dimensions of the arena are 
about 45 metres by 120, and the height about 30 metres. The 
effect is really splendid. ° 

THE past month has brought with it its annual science ex- 
aminations, and we have been especially struck with the ques- 
tions of the City and Guilds examination papers in the electrical 
subjects. One fact that we notice is that there seems very little 
difference between the pass and honours grades, two or three 
of the questions being similar, if not identical in each ; secondly, 
in the electric lighting and transmission of power papers there 
seems to be a great paucitygof questions on these topics, and one 
or two rather prominent qu@stions on theoretical electricity, Are 
not papers of this kind somewhat misleading to teachers who 
are preparing classes for these subjects? 





A VERY interesting legal case has just been decided by the 
Solicitor-General in the matter of the Lane-Fox disclaimer. 
Mr. Lane-Fox sought to be allowed to disclaim from his patent 
of 1878 for incandescent lamps and storage batteries, all except 
the use of secondary batteries as a means of storage, and regu- 
lation of a supply of electricity. This is a very broad claim, 
and, to judge by present appearances, of vast importance. Al- 
though not the first to use accumulators, yet Mr. Lane-Fox is the 
first man who worked out a system in which they played the 
part of regulators for a steady supply. The disclaimer was 
allowed by the Solicitor-General after a protracted discussion. 


ANOTHER so-called ‘*God’s waggon ” has been discovered in 
the Deibjerger Moor near Ringkjobing (Jutland). Our readers 
will remember our reporting the discovery of the first some two 
years ago. Dr. Petersen, the keeper of the Copenhagen Museum, 
has proceeded to the spot to superintend further researches. 


Two further volumes of Hartleben’s ‘‘ Elektrotechnische 
Bibliothek ” have just been published. They are entitled ‘‘ Die 
elektrischen Leitungen und ihre Anlage,” by J. Zacharias, and 
“Die elektrischen Uhren und die electrische Feuerwehr Tele- 
graphie,” by Dr. A. Tobler. 

OF the “Encyclopädie der Naturwissenschaften ” (Bresla®, 
Ed. Trewendt) we have ‘received the 14th part of the second 
divisi »n and the 33rd part of the first division. The latter con- 
tains the continuation of Wittstein’s ‘‘ Handwörterbuch dey 
Pharmakognosie der Pflanzenreichs,” and the former of Dr. 
Gobel’s ‘“Vergeleichender Entwicklungsgeschichte der Pflanzen- 
organe” in the ‘‘ Handbuch der Botanik.” Both works will, we 
are informed, be soon brought to a conclusion. 

Dr. MACGOWAN of Wenchow is endeavouring to procure 
records of earthquakes in China from the residents in various 
parts of that coutry, and with that object has addressed a letter 
to the local journals. He directsattention especially to Formosa, 
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where earthquakes are most common in November and Decem- 
ber, confirming so far Mr. Mallet’s observations. A Chinese 
record thus describes the effects produced on the sea by sub- 
marine causes—among them probably ‘earthquakes :—‘* Peculiar 
noises of the sea are sometimes heard which are commonly 
regarded as indicative of change of weather, sounds coming frum 
the foreboding rain, those from the south being followed by 
wind. Hissing noises are heard; at times they are low, at 
others loud. When low they resemble the beating of a drum 
or the dropping of beans on the same instrument. Now the 
sounds are near, and now distant ; stopping suddenly, or con- 
tinuing for hours. When the noise is loud, itis moregnoisy than 
a hundred thousand men, and the sea bubbles up ; in very pro- 
tracted cases the noises continue day and night for half a month, 
and when of short continuance the sound lasts three or four 
days. During the sounds the sea is agitated by fearful billows 
and furious waves.” 

SEVERE tornadoes are reported as having occurred in Southern 
Minnesota and Wisconsin (U.S.) on Monday. A railway trun 
was overturned and many of the passengers killed. 

Dr. H. Reuscu, who last year took part in the geologist 
investigations of the west coast of Norway, made under the 
direction of Prof. Kjerulf, has given to Naturen the results of his 
examination of the fossils of the fjelds and®islands near Berg: x. 
The richest find was discovered on the little island, Stordo, outsice 
the Hardangerfjord, where numerous well preserved remains uf 
crinoids, a great variety of corals, graptolites and shells +f 
mollusks were obtained which belonged to the Silurian period. 
The rocks of this district were mostly of compressed conglome- 
rates. The small group of islands beyond Espevær, and tue 
neighbouring Siggen Fjeld, exhfbit the most strongly marked 
volcanic character, and owe their origin to the eruption cf 
streams of molten rock and layers of ash and scorix, which 
probably belong to the Silurian age. These products of eruptivn 
have, however, not remained ¿z siéu, for the once horizontal 
deposits have been so powerfully crushed, twisted, or upheaved 
at various points, that the masses of rock of which the great 
Siggen Fjeld is composed have now a vertical inclination trend- 
ing north. The accidental discovery in 1862 of a small nugget 
of pure gold embedded in white quartz, in the so-called Siv- 
haugens mine on Bommel Island, has attracted the gittention f 
prospectors, and a French company hgs opened extensive works 
at Viksnes, where cgpper pyrites are found in comsiderable 
quantities. A fine specimen of the auriferous quartz of Bommel 
Island may be seen in the museum of the Christiania University. 


THE steamer Germania is on the point of sailing from Ham- 
burg to Cumberland Sound, in order to bring home the staff vf 
the German Polar station. Dr. F. Boas leaves with the 
Germania for the purpose of making ethnographical researches 
in Arctic America. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopithecus ¢3 no- 
surus 8) from West Africa, presented by Miss M. A. Waite; a 
Black-backed Jackal (Canis mesomelas 2) from South Africa, 
presented by Mr. E. D. Thomas; a Philantomba Antelope 
(Cephalophus maxwelli), a Duyker-Bok (Cephalophus mergens) 
from South Africa, presented by Mrs. Macfarlane ; five Martini- 
can Doves (Zenaida martinicana), two Porto Rico Pigeons 
(Columba corensis) from the West Indies, presented by Mr. Jack 
Ward ; a Ringed-necked Parrakeet (Paleornis torguatus) from 
India, presented by Mrs. Humphrey; a Macaque Monkcy 
(Macacus cynomolgus 9 ) from India, an Ocelot (Felis pardalis d ) 
from Demerara, a St. Thomas’s Conure (Conurus xantholemn:) 
from St. Thomas, West Indies, deposited ; thirteen Common 
Vipers ( Vipera berus) from Hampshire, purchased ; two Leyail- 
lant’s Cynictis (Cynictis penicillata), two Wonga-Wonga Pigeons 
(Leucosarcia pisata), bred in the Gardens. 
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OUR ASTRONOMICAL COLUMN 


THE ELLIPTICITY OF URANUS.—It may be remembered that 
Sir William Herschel, who was at first under the impression that 
the disk of Uranus présented ‘a perfectly circular outline, was 
afterwards convinced that there was 4n appreciable elongation 
in the direction of the major-axis of the orbits of the satellites, 
though he has not recorded any measures to test this conclusion. 
On October 13, 1782, about eighteen months after the discovery 
of the planet, he writes: “I perceived no flattening of the 
polar regions.” On March 5, 1792, he used ‘‘a newly polished 
mirror of an excellent figure: it showed the planet very well 
defined and without any suspicion of a ring.” With powers 
240-2400, all which his speculum bore with great distinctness, 
he formed a diffefent opinion, and remarked, “I am pretty well 
convinced that the disk is flattened.” On February 26, 1794, he 
has an observation thus recorded, ‘‘20-feet reflector, power 480. 
The planet seems to be a little lengthened out in the direction of 
the longer axis of the satellites’ orbits,” Further, in a paper 
communicated to the Royal ‘Society in December, 1797, where- 
in he announces his supposed discovery of four additional 
satellites of Uranus, he says: “ The flattening of the poles of the 
planet seems to be sufficiently ascertained by many observations. 
The 7-foot, 10-foot, and the 20-foot instruments equal ly confirm 
it, and the direction pointed out February 26, 1794, seems to be 

“@onformable to the analogies that may be drawn from the situa- 
tion of the equator of Saturn and of Jupiter.” This ellipticity 
being admitted, he inferred that Uranus had a rapid axial 
rotation, ° a 

In September, 1842, Midler, remarking that notwithstanding 
the statement made by®Sir W. Herschel no measures of the 
planet existed which would confirm it or otherwise, instituted a 
series with the filar-micrometer of the Dorpat refractor. The 
measures were made on five nights, and the diameter of the 
planet was determined at every 15° of the circumference, the 
mean of each set being made to fall nearly at the time of meri- 
dian passage. The nights (eptember 16, 17, 19, 20, and 21) 
were of exceptional clearness, and permitted of a power of 
1000 being used. Mädler found the greater diametereof Uranus 
4”'249 at the planet’s mean distance, and the compression 

I 
10°85 
north towards east. At this time Uranus was less than 11° 
from the descending node of the orbits of the satellites, as deter- 
mined by Prof. Newcomb. 

Between August 24 and October 20, 1843, Madler repeated 
his measures on seven nights: his results from this year’s series 
Ww ere— 





; the angle of the greater axis was 160° 40' counted from 


Greater axis of projected ellipse ... 4° 3274 
Lesser axis ss re 38910 
e Compression , M., Sac. anes ar 


Angle of greater axis with declina- 
tion circle . eS ode as 15° 261 
This ellipse is for September 28, 1843, when the distance of 

Uranus was 19'079. ‘The greater axis for the mean distance of 

Uranus would be 4”°304. 

An ellipticity comparable with that of the planet Saturn might 
have been expected to strike the generality of observers provided 
with the Jarge instruments which have been available since the 
epoch of Madler’s measures ; yet neither with the Pulkowa re- 
fractor, with the late Mr. Lassell’s 4-foot reflector, employed by 
him and Mr, Marth in measures of Uranus at Malta in 1864-5, 
nor with the Washington 26-inch refractor, or many other instru- 
ments of adequate power, do we find that there has been any 
confirmation of the great inequality of diameters found by 
Madler, up to 1877. 

It now appears from a communication made by Prof, Safarik 
of Prague to the Astronomische Nachrichten in April last, that 
on March 12, 1877, he found Uranus “ certainly elliptical, the 
greater axis in the parallel,” and this impression he received on 
various occasions up to the date of his letter. On April 2 in 
the present year he records of the appearance of the planet : 
“* Stets stark länglich ; in den besten Momenten schätze ich die 
Elliptitat stärker als jene Saturns” ; the greater axis was at 
190°. The instruments used were of very moderate capacity, 
being an achromatic of 11 cm. and a silver-on-glass speculum 
of 16 cm, 

In consequence of a representation from Prof, Safarik, who 
laid stress upon the actual proximity of the planet to the ascend- 
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: inverted pendulum with pivoted supporting rod is unstable. 


ing node of the ofbits of the satellites, Prof. Schiapatelli has 
made, this year, an extensive series of measures of the diameter 
of Uranus, the results of which have appeared in No. 2526 of 
the above-named periodical. The measures are discussed on 
two methods giving for the ellipticity of the planet in the one 

e AA and in the other (perhaps the more preferable 
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10944067 
Schiaparelli drew the outline gf*the planet, as it appeared to the 
eye, on thirteen nights, the drawings giving by measurement an 


value), In addifion to actual measures, Prof. 





ellipticity of =z A An assistant in the same way fgund 
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10°9 
made between April 12 and June 7. For the equatorial dia- 
meter at the mean distance Prof. Schiaparelli found 3”:911. 


Te 
PHYSICAL NOTES 


In the current number of Wiedemann's Annalen, Prof. C. 
Christiansen of Copenhagen resumes his researches on ‘the 
indices of refraction of coloured liquids. The methods adopted 
consisted in the examination of the liquid in hollow prisms of 
very small refracting angle; a few dreps of the liquid being 
placed between two small pieces of ¢lass touching each other at 
one side, but separated about half a degree. Another method 
consisted in inclosing the liquid tetween a piece of very thin 
glass and a biprism made of a glass the index of refraction of 
which was known, the index of the liquid being calculated by 
taking the refraction as the difference of the two separate refrac- 
tions of the glass and the liquid. Prof. Christiansen gives 
tables of results for water, alcohol, turpentine, and nitrobenzol, 
and also for solutions of permanganate of potash of various 
degrees of concentration. For the latter substance the results 
agree with the determinations of Kugdt, but are probably more 


@e 
exact, ° 


Pror. G. M. MINCHIN has greatly emproved the form of the 
absolute sine electrometer invented by him some months ago. 
The first of the new instruments constructed by Mr. Groves of 
Bolsover Street is now complete, and is to be sent out to Prof. 
Anthony of the enterprising and wealthy Cornell University. 
We hope shortly to ilustrate and describe this beautiful 
instrument. 


ProF. EWING of Tokio prints in the Proceedings of the Seismo- 
logical Society of Fapan three valuable seismological notes. The 
first of these describes a duplex pendulum seismometer the prin- 
ciple of which is the following :—A common pendulum having 
its centre of gravity below the centre of suspension is stable ; 0 

y 
placing an inverted pendulum below a common one, and con- 
necting the bobs so that any horizontal displacement mušt te 
common to both, the equilibrium of the jointed system may be 
made neutral or as nearly stable as is desired. A very sensitive 
seismograph is thus obtained. The instrument has not yet been 
put to the test of an actual earthquake. 


PROF. QUINCKE has contributed to the Proceedings of the 
Royal Prussian Academy of Sciences an important memoir on the | 
changes produced by hydrostatic pressure in the volume and 
refractive index of transparent liquids. The ratio of these 
changes exhibits, it appears, a definite relation, The compressi- 
bility in volume was measured by subjecting the liquids to pres- 
sure in glass vessels furnished with capillary tubes. The indices 
of refraction were measured by observing the number of inter- 
Serence bands in homogeneous light in an interferential refracto- 
meter, One of the most important results of this research is the 
light it throws on the disputed formula called the constant oy 
refraction, According to Dale and Gladstone the name of 
constant of refraction, or specific refractive power, should be 


- The Milan measures @ith the filar-micrometer were 


assigned to the quantity “~ |, where p is the index of refrac- 
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tion and s the specific gravity of the substance. According, 
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however, to Laplace the quantity isthe true constant of 


refraction ; whilst, according to Professors H. A. and L. Lorenz, 
that name should be given to the more complicated function 


3 =" . . . e . i 
E Now since with liquids that are subjected ta pres- 
(uw? + 2)8 6 
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sure the density varies proportionally with tke pressure within 
certain Ifmits, the true constant of refraction should be that 
function of the index of refraction and of the density which is 
independent of pressure. In point of fact Prof. Quincke’s 
experiments confirm the formula of Dale and Gladstone, since 


poe as Mi) where sı is the density under any given 
5 Sy 

pressure, and a the observed refractive index under the same 

pressure. To put the matter in sfmple phrase, che decimals of the 


refractive index increase proportionately with the density. 
e 


IN a further paper in Wiedemahn’s Annalen, Prof, Quincke 
has given some details cencerning the experimental methods 
pursued in his investigations, together with figures of the appa- 
ratus and tables of results for a large number of liquids under 
different conditions. ° 


M. BLEEKRODE has lately described in the Yournal de Phy- 
sigue a very convenient form of apparatus for projecting galvanic 
experiments on a screen. It consists of a glass bath (6 cm. long, 
5 cm. high, I cm. broad), at either end of which is a metallic 
support which not only makes contact with the two plates that 
are immersed in the bath, but also are attached to a flat galvano- 
meter which is placed on the top of the bath. The galvanometer 
consists of a light ebonite framework the same size as the top of 
the bath and rem, thick, upon which is wound two or three 
layers of insulated copper wire ‘3 mm. thick. A single needle 
is used, supported on a fivof in the centre of the coil. The 
whole apparatus is of such a size as to be easily used in any 
lantern, 


IN a recent number of Carl’s Repertorium, Th. Edelmann 
describes a very simple means of determining the specific weight 
ofa gas. His method consists in taking a column of gas which 
presses on a membrane, then observing the displacement of the 
membrane, This is a somewhat analogous action to the aneroid 
barometer. The absolute arrangement being to have the mem- 
brane strained on a metallic box about 30cm. diameter, this box 
is in direct communication wèth a tube 2m. long filled with gas. 
Upon the membrane yests a Iffht lever which carries a mirror at 
its point of suspension ; thus by raising a scale at a considerable 
distance the slightest movements can be observed and therefore 
the density taken with the greatest accuracy. 


M. Morin has lately brought out a new electric candle, one 
great advantage in it being that the light may be extinguished or 
relighted at any time. This is obtained by the attraction of a 
piece of soft iron by a flattened solenoid ; fixed on the same axis 
as the soft iron is a cam, upon whose position the proximity of 
the carbon depends. ‘This motion is easier and not so noisy as 
the electromagnet as used by Wilde and others, 


M. TomMast has brought out a new regulator in which he 
uses selenium, whose resistance varies considerably with varia- 
lions in the intensity of light. At present it has only been 
adapted to regulating the position of the light of a Jablochkoff 
candle, 


Tue latest idea brought out for making incandescent lamps is 
by Messrs, Boulton, Soward,-and Probert. They electrolyse a 
carbonaceous gas between platinum electrodes, in a globe; as 
soon as an arch of carbon is formed the globe is exhausted and 
the lamp ready for use. 


Messrs, J. ELSTER AND H. GEITEL have found that a 
Zamboni pile can be made to work as an accumulator by charging 
it from a Holtz machine. After ten minutes they obtained a 
spark with the poles I mm. apart. Peroxide of lead does not 
work so well when used ready formed. 


M. REYNIER has published some figures concerning the work 
done by a Leclanché battery when used on a telephonic exchange. 
Two batteries of three cells each were used for thirty days of 
seven hours’ duration. The loss of weight of zinc during that 
sime was 64°5 grms., which represents 63,235 coulombs. This 
is equal to a current of 0'084 ampere during the month. Taking 
the E.M.F. of a Leclanché cell at I volt, the total work done is 
189,705 wat{s, which is equivalent to 1 h.p. every 52 minutes. 

s 


a a a a a 
GEOGRAPHICAL NOTES 
THE new number (No. I of vol. iv.) of the German African 


Society’s Mittheilungen gives a table of magnetic observations 
and temperature made at different points of his route from 
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Kakoma to Karema by Dr. E. Kaiser, who unhappily died last 
November on the bank of the Rikwa lake. A copious list 
follows of Dr, Kaiser’s altitudes between Zanzibar and Kakoma. 
On the basis of English maps of the Niger and the Binué, Dr. 
Kiepert traces Herr Ed. Robert Flegel’$ route from Eggan to 
Bida in September, 1881, and thence by way of Keffi to Loko 
in November and December of the same year. Summing up 
Herr Flegel’s topographies, Herr Stiick determines the latitude 
of Loko at 7° 58’ 16” + 97” N., and of Keffi at 8° 49’ 22” + 7 
N. In an interesting letter from Ngaundere amid the sources 
of the Logone, dated August 22, 1882, Herr Flegel claims to 
have discovered the source of the Biaué, or at least an impor- 
tant part of the territory from which this river takes its source. 
On July 31 last Herr Flegel proceeded from Jola to the water“ 
shed between the tributaries of the Faro and tke Binu@, and on 
August 17 reached the first fountain-brook of the Binué, passing 
it and two further heads of the river on the 8th, Ascending a 
steep mountain chain, the watershed between the Binué, Faro, 
Logone, and Old Calabar system, he beheld the Jast stream, by 
the inhabitants unanimously named the Binué in contradistinc- 
tion to the Guzun-Binué (beginning of the Binué) he had first 
passed. From the back of the mountains close by their eatamp- 
ment on the first zzchi (farm) of Ngaundere, the source of the 
Binuë was pointed out by the natives. If not the source, it was 
undoubtedly one of the main sources. 


in a letter of February 21 last, he projects an early exploration 
of the lands yet unknown to-the south of the Benué and of tbe 
watershed crossed by him the previous year.e He also contem- 
plates opening up the territories where the Tsad and the Niger 
have their sources, and investigating the®relations between the-c 
two water-systems, examining Barth’s hypothesis of a direct 
water communication between the’ Tsad and the Niger by 
means of the Mao Kebbi and the Jubori swamps. He 
will further make inquiry into the political and ethno- 
graphical relations between the Tsad and Niger territories. 
Astronomical topographies are given of places visited by 
Lieut. Wissmann between Malange and Kimbundu. There 
are two interesting and instructive reports by Dr, Pogge and 
Lieut. Wissmann on their expedition through the south-east of 
the Congo basin, between Kimbundu and Nge N jangwe, from 
July 31, 1881, to April 17, 1882, The Kioque, inhabiting the 
country along the Luelle and the Chikapa, among whom the 
two travellers journeyed for a month and a half, are described 
as an intelligent and enterprising people, expert smiths, hunters, 
and far-travelling merchants. Carrying on a large trade in gum, 
and soon exhausting a district of its gam produce by their incon- 
siderate method of going to work, they are ina state of perpetual 
movement towards the orth. Almost all the ivory which 
reaches Loanda is forwarded thither by the Kioque from the 
Tuschilange country. The Tuschilange (sing. Kaschilange) or 
Baschilange (sing. Muschalangeparea mixed people, coifiposed 
of the aborigines and the Baluba, who have entered the country 
from thesouth. Of the three divisions of them the central is the 
Bena Riamba, i.e. sons of wild hemp, so called from. their ex- 
cessive addiction to smoking that herb, which is smoked more ov 
less in almost the whole of Africa, and produces an intoxicating 
effect combined with coughing. The Bena Riemba are forbidden 
to keep goats or swine, and the travellers during their stay 
among them suffered from jthe want of animal food. Crossing 
the splendid river of Lubi, the travellers passed from the land of 
the Baschilange to that of the Bassonge, who, according to Lieut. 
Wissmann, occupy the highest industrial “position he had evcz 
seen negroes hold. Artistic working in iron and copper, weav- 
ing, basket-making, carving, and pottery are all highly advanced 
among them. Living in fair villages with large clean houce-, 
under the shade of palms and bananas, the men cultivate their 
trim fields, and leave only the lighter work to their wives—a 
relation in marked contrast to that existing among the peoples 
they had hitherto visited. 


THE July number of Hartleben’s Rundschau fiir Geoprathie 
und Statistik contains, among numerous others, the folloving 
original papers :—Researches concerning Madagascar, by J. 
Audebert.—On the Bedouins of Palestine, by R. Ranipei- 
dahl.—-On the three first German “ Geographentage,” by D», 
Sigm. Giinther.—On the United States of Columbia; these o-e 
remarks accompanying a good map of the States in question. ¥ 


THE commander of the Willem Barents, now on her fifth 
North Polar expedition, has sent news to Amsterdam from 
e 


After a stay of four, 
months at Ngaundere Herr Flegel returned to Lokoja, whence, @ 
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Solombola. Nothing had been ascertained regarding the fate 
of the steamer Farna or her crew. 


AT the meeting of the Berlin Geographical Society on the 8th 
inst. some communications were made regarding the latest 
undertakings of the German explorers now at work :—Dr. Paul 
Giissfeldt had undertaken to ascend the Aconcagua, the highest 
peak of the Chili Cordilleras (6934 metres) ; he failed on 
account of the extreme cold, but succeeded in taking a number 
of interesting photographs. Dr. Steiner, a member of the Ant- 
arctic expedition had proceeded northward from Punta Arenas, 
and had drawn a remarkable geological map of the country he 
traversed. He intends to penetrate into Chile. Dr. Hettner is 
ab put to start on an exploring tour through Canada with a view 
of discovering coal deposits. 


News of the German African traveller, Dr. Fischer, has just 
arrived from Zanzibar. He was at some days’ distance from 
Ngaren Erobi, had 800 followers, and had forced his way 
through the Massai district. 
other caravans, as he had started wih only 350 men himself. 


‘ Ngaren Erobi is to the west of the Kuima Ngaro, and under 


364° EB. long., and 3° S. lat. 
Liru. Bove is just starting on a second expedition to Terra 


del Fuego, Thence he intends to penetrate into Graham’s Land. 
The Italian Geographical Society bears the cost of this expedi- 


“gion, which will sail from Genoa and go by way of Monte Video. 


Dr. OscaR LENZ is now writing an account of his second 
great African journey. It will be published by Brockhaus 
(Leipzig), and wil® be entitled “Timbuktu, Reise durch Ma- 
rokko, die Sahara und den Sudan, ausgeführt im Auftrag der 
Deutschen Afrikanischd&h G »-ellschaft.” 


SCIENTIFIC SERIALS 


Bulletin de la Socitte d’ Anthropologie de Paris, tome vi. 
fasc. I, 1883.—Presidentiale aldress.—Conditions to be ob- 
served by the competitors fr the annual ‘‘Godart Prize” 
of 500 francs, founded in 1862; and for the ‘‘Broca Prize” 
of 1500 francs for the best memoir on a question of human 
or comparative anatomy, or of physiology referring to an- 
thropology. This prize was founded by Madame Broca in 
1881, and is biennial.—Report by M. Pozzi of a highly orna- 
mented so-called medical pipe, found in an ancient mound in 
Kentucky. ‘This fine specimen of the workmanship of the pre- 
historic mound-builders of the New World is identical with 
those found in California, and supposed to have been used for 
producing blisters and moxas.—M. Ball described the post- 
mortem appearances of the brain of thè Batignolles cretin, whose 
abnormal condition had been brought to the notice of the 
Society last year.—O® social instinct, by Dr. Prat.—On sup- 
R 
by Dr. W. Hoffman.—An interesting paper on the superstitions 
and faith in sorcery still persisting in South Italy, by M. Mari- 


uman imprints found in ¢tlay beds at Carsqn in Nevada, | 
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reference to the embryological affinities between the higher and 
lower animals, thf author belie ving that in the humanefcetus we 
have a reproduction of a simian form, which gives support to 
the theory of development as applied to man.—An anomalous 
formation of the first rib, by M. G. Hervé. —On the brain of an 
insane person, by M. Rey, in which the frontal and antero- 
posterior circumvolutions were extraordinarily developed, to- 
gether with an excessive weight of the brain.—On a successful 
attempt to inoculate a monkey with matter taken from an 
indurated chancre, by M. Pozei.—On the substance used by the 
North American Indians tq poison their arrows, by Dr. 
Hoffman. z 


SOCIETIES AND ACADEMIES ° 
LONDON 

Geological Society, June 20.—J. W. Hulke, F.R.S., pre- 
sident, in the chair.—Henry Yorke Lyell Brown, Edward St. F. 
Moore, John Henry Nichols, and Henry Parker, were elected 
Fellows, and Baron F. von Richthofen, of Berlin, a foreign 
correspondent of the Society.—The following communications 
were read :—On the discovery of Ouzbos moschatus in the forest 


, bed, and its range in space and time, by Prof. W. Boyd Dawkins, 
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, feet. 


court.—On an anomaly of the brachial biceps, by M. G. Hervé.— 


On M. Hamy’s Case of anthropometric instruments, approved of 


' Solent. 


by the Society, for the use of travellers engaged in Anthropo- . 


logical determinations.—A case of hydrocephalus in a child of 
ten years, by Dr. de Grandmont, considered specially in refer- 
ence to the ophthalmic lesions associated with this condition, 
and their probable joint dependence among other causes on too 
near relationship between the parents, as intermarnage between 
first cousins of degenerate constitution.—The reproduction in 
man of a simian muscle, the scalenus intermedius of the antbro- 
poid apes, by Dr. Testut.—Observations on polyandry in Kouloo 
and Ladak, by M. Ujfalvy, based on personal investigations 
during his travels in the Western Himalayas. In Kouloo 
polyandry and polygamy subsist side by side; in Ladak with 
similar physical and economicconditions, polygamy, which necessi- 
tates a certain degree of material prosperity, is less frequent. 
The prevalence of polyandry among savage tribes in ancient 
times, and the organisation of matriarchy, or maternal supremacy, 
in tribal and domestic rule, were considered by M. Rousselet in the 
discussion which followed the reading of M. Ujfalvy’s important 
communication.—A discussion on the anthropological study of 
the crania of great criminals, chiefly in reference to the connec: 
tion of criminality with any fixed cranial malformation, by M. 
“\M[anouvrier.—Considerations of the nature of the arterial sulci 
of the encephalon in man, by M. Danilo.—On the development 
of the human skeleton, by M. de Merjkowsky, with special 
. d 
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F.R.S. The specimen described by the author formed part of 
the collection of the late Rev? F. Buxton, and was obtained by a 
fisherman from the forest-bed of Trimingham, four miles from 
Cromer. The edges are sharp, and the red matrix adhered in 
places, so that the author regards its geological position as satis- 
factorily established, It is the posterior half of the upper surface 
of the skull of an adult female Ovibos moschatus. The author 
describes the range in space and time of this animal, mentioning 
the different instances in which its remains have been found in 
Britain. These are, in some cases, undoubtedly post-glacial ; 
but he inclines to consider the lower brick-earth of the Thames 
Valley, where the musk-sheep has been found at Crayford, as 
anterior to the boulder clay, which occupies the district to the 
north. This deposit at Trimingham, however, is certainly pre- 
glacial, and so Ovibos moschatug belongs to a fanna which 
arrived in our country prior to the extreme refrigeration of climate 
which characterised the glacial epoch, and afterwards retreated 
northwards to its present haunts, showing, with other evidence, 
that this epoch did not form a hard and fast barrier between two 
faunas.—On the relative age of some valleys in Lincolnshire, by 
A. J. Jukes-Browne, B.A.—On the section at Hordwell cliffs, 
from the top of the Lower Headon to the base of the Upper 
Bagshot Sands, by the late E. B. Tawney, M.A., and H. Keep- 
ing, of the Woodwardian Museum, Communicated by the Rev. 
Osmond Fisher, M.A. The authors, after a brief sketch of the 
literature of the subject and of the method which they 
have adopted in measuring the beds in the Hordwell section, 
passed on to describe these, viz. the freshwater Lower Headon 
series, and the so-called Upper Bagshot Sands of the Geological 
Survey. They make the whole thickness of the former 83} 
The bed numbered thirty-two in their section they 
identified with the Howledge limestone on the other side of the 
It is almost the highest seen in the section, and under- 
lies the true Middle Headon which is now no longer exposed. 
The authors pointed out that in their opinion the late Mar- 
chioness of Hastings and Dr. Wright have somewhat misappre- 
hended the position of these several beds. Details were then 
iven of the remainder of the section, and comparisons made 
with the details published by former authors; after which the 
authors described the underlying estuarine series, or Upper Bag- 
shot Sands, which has a thickness of 174 feet.—On some new 


j or imperfectly known Madreporaria from the Coral Rag and 


— — 


Portland Oolite of the counties of Wilts, Oxford, Cambridge, 
and York, by R. F. Tomes, F.G.S.—The geology of Monte 
Somma and Vesuvius, being a study in vulcanology, by H. J. 
Johnston-Lavis, F.G.S. The author, after referring to the vast 
amount of literature which has appeared dealing with the same 
subject, stated that his object was to lay before the Society the 
results of his personal observations. The external form and 
general features of Monte Somma having been described, the 
origin of the present conditioa of the volcano was discussed in 
some detail, and the geological structure of the mountain and of 
the surrounding plain, as revealed by well-sections, was carefully 
considered. As the result of his observations the author believes 
that he is able to define eight successive phases in the history of 
the volcano ; and the events which took place during these seve- 
ral periods, with the products of the eruptign during each, were 
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discussed in detail. The earliest certainly recognised phase in 
the history of the mountain was distinguished by chronic activity 
exhibited in outflows of lava and the ejection of scoria and ash. 
Possibly, however, a still earlier and paroxysmal stage is indi- 
cated by some of the phenomena described. Phase II. was a 
period of inactivity and denudation, which was brought to a 
close by the violent paroxysms of Phase III., followed by the 
chronic activity of Phase IV. PHase V. marks the return of a 
period of inactivity and denudatign, which was again followed 


by the paroxysms of Phase VI. andthe less violent outbursts of 


. Phase VII, the last subsidjng into the chronic activity which is 
the characteristic of Phase VIII., the modern period of the his- 
tory cf the volcano, The products of each of these periods of 
: eruption were described in greatgdetail. The eruptive pheno- 
mena which are illustrated by these studies of Somma and Vesu- 
vius were then considered, together with the nature and result 
of the denudation which alternated with eruptive action in 
originating the present form of the mountain. The paper con- 
cluded with a statement of fifty propositions on the subject of 
vulcanology which appear to the authcr to be established by the 
studies detailed in the paper.—Note on ‘‘ cone-in-cone” structure, 
by John Young, F.G.5.—A geological sketch of Quidong, 
Manaro, Australia, by Alfred Morrig, F.G.S. 


Anthropological Institute, June 12,—Prof. Flower, F.R.S., 
president, in the chair.—Ir. E. B. Tylor, F.R.S., read a paper 
on old Scandinavian civilisatidh among the modern Esquimaux. 
Amongst other evidences of contact with European civilisation, 


the author made particular mention of the lamps used by the 


Esquimaux for cooking and for warming their dwellings : one of 
these primitive-looking lamps was exhibited by Dr. John Rae, 


F.R.S. ; it consists of a flat semicircular dish of steatite or pot- 


stone about 18 inches in diameter and 24 inches deep, with 
slightly sloping sides; in it the natives burn oil, using for wick 
fragments of sphagnum arranged along the edge of the lamp. 


Dr. Tylor considered that the metal lamps used in the south of 


Europe, and some of those usd in Scotland at the present day, 
were exactly the same in principle as these Esquimaux lamps, 


and that they must all have þeen developed from the same original 


idea.—The director read a communication from Mr. J. H. 
Rivett-Carnac, describing some paleolithic stone implements 


found by himself and Mr. J. Cockburn in Banda, a hilly district 


of the North-Western Provinces of India. Specimens of these 
implements were exhibited, presented by Mr. Rivett-Carnac to 
the Institute.—Dr. E. B, Tylor read a paper by Mr. A. W., 
Howitt, on Australian beliefs, 

- June 19.—A special meeting was held at Piccadilly Hall, by 
invitation of Mr. Ribeiro, to view the Botocudo Indians brought 
over by him to this country. Mr. Hyde Clarke, vice-president, 
was in the chair, and Mr. A. H. Keane read a paper on the 
Botocudos. Mr. Ribeiro presented the Institute with a small 
collection of typical Botocudo weapons. 

June 26.—Prof. Flower, F.R.S., president, in the chair.—The 
election of Ernest G. Ravenstein was announced.—Mr. Worthing- 
ton G, Smith exhibited a collection of palzolithic implements from 
Leyton and Walthamstow.—Mr. R. B. White read a paper on 
the aboriginal races of the north-western provinces of South 
America, This paper referred to a strip of country about 600 
miles in length by from 100 to 250 in width, bounded on the west 
by the Pacific Ocean, and extending from one degree north latitude 
to the eighth parallel. It is now embraced by the States of Cauca 
and Antioquia, two of the nine states of the Columbia Union, 
which was formerly called New Granada.—Mr. J. Park Harrison 
read a paper on the relative length of the first three toes of the 
human foot. The author adduced evidence to show (1) that a 
long second toe was a racial characteristic existing at the present 
day in Egypt (according to Pruner Bey), South-west Africa, and 
many of the Pacific Islands, including Tahiti, It appears also 
to have prevailed amongst the ancient Peruvians and Etruscans ; 
(2) when met with in Europeans, excepting perhaps in Italy, it 
may be attributed mainly to narrow shoes, but sometimes to mix- 
ture of blood; (3) Mr. Harrison had ascertained by measure- 
ments that a second toe even slightly longer than the first was 
not, as generally supposed, common in statues of the best period 
of Greek art, nor in accordance with the rules laid down in 
Flaxman’s lectures at the Royal Academy ; (4) unfortunately the 
peculiarity was being perpetuated by casts of the feet of Roman 
or Graeco-Roman statues, which in some cases, as for instance 
that of the left foot of the Farnese Apollo, were modern restora- 
lions. Travellers were- asked to observe the respective lengths 
of the toes in foreign countries and’ especially in Italy. 


EDINBURGH 


Mathematical Society, July 13.—Mr. J. S. Mackay, presi- 
dent, in the chair.— Prof. C. G. Knott fead a paper on quater- 
nions, and Mr. D. Munn one on radical axes and centres of 
similitude. 

SYDNEY 

Linnean Society of New South Wales, May 30.—Rev. 
J. E. Tenison-Woods, F.L.S., vice-president, in the chair. 
—The following papers were read :—Notes on a lower jaw of 
Lalorchestes Azael, by Charles W. De Vis, B.A.—Synonyiny of 
Australian and Polynesian land and marine mollusca, by John 
Brazier, C.M.Z.S.—On some Mesozoic fossils from, Central 
Australia, by the Rev, J. E, Tenison-Woods, F.G.S. The 
author describes the nature of the deposit from qualitative 
analysis and microscopic examination, noticing the occurrence of 
various fossils too imperfect for specific identification. The 
author describes also the two new species, Zyigonia mesembria, 
a clearly Cretaceous form of the section ‘‘ Glabree,” and Pecten 
sila, which the author considers may only be a variety of Z. 
socialis, Moore. He also described a Belemnites, probably B. 
australis, Phillips, of a very aberrant type of the section 
“ Hastati.” In conclusion, he considered that, as many of 
Moore’s Wollumbilla (Jurassic) fossils were found in this forma-g- 
tion, there was either a confusion of type, or that the Wollum-® 
billa beds were part of the low er Cretaceous formation of Central 
and North-East Australia.—Contribution to a knowledge of tke 
fishes of New Guinea (No. 4), by Wilian? Macleay, F.L.S. 
One hundred and thirty species of fishes are here recorded, 
chiefly from the extreme south-east of New Guinea, making, 
with those enumerated in the three previous papers, 409 species 
in all, collected by Mr, Goldie on the island. One new genus 
(Tetracentrum) and 33 new species are described, chiefly from 
fresh water.—A second half-century of plants new to South 
Queensland, by the Rev. B. Scortechini, F.L.S. The author 
enumerates 50 plants not previcsisly quoted from Southern 
Queensland, and either belonging to the tropical flora of 
Northern Australia, or indigenous to the southern and temperate 
portions of the continent. He also notices some of the changes 
of nomenclature resulting from the fusion of the genera Pitheco- 
lobium, Calliandra, and Enterolobium with Albizza, 


PARIS 


Academy of Sciences, July 16.—M. Blanchard, president, 
in the chair.—On the whirlwinds of dust observed by Colonel 
Prejevalsky in Central Asia, by M. Faye. Like those of Mexico, 
India, and the Sahara these sandstorms are shown to have the 
same origin and mechan®al action as the tornadoes of the 
United States and all waterspouts. They are all alife spiral 
movements descending with vertical axisgund invariably moving 
horizontally nearly in a gtraighteline. The popular beli®f that 
the dust on land and water at sea ascends from the surface to the 
higher regions is due to an optical illusion.—Active or dynamic 
resistance of solids, Graphic representation of the laws of 
longitudinal thrust applied to one end of a prismatic rod, the 
other end of which is fixed, by MM. de Saint-Venant and 
Flamant.—On the cause of death in the case of freshwater ani- 
mals plunged into salt water and vice versd, by M. Paul Bert. 
In the case of freshwater animals the fatal effect is caused by tke 
action of chloride of sodium, a conclusion already arrived at Ly 
M. de Varigny. In the opposite case death is caused by tle 
absence of chloride of sodium, which it is found impossible to 
replace either by salts of soda or of magnesia, by glycerine, 
sugar, or any other substances calculated to give fresh water the 
consistency of the marine liquid. Several interesting attempts 
at acclimatisation are descrited.—On the puna, or “ moun- 
tain sickness,” experienced by travellers at great altitude , 
by M. A. d'Abbadie. The symptoms are fully described, 
but M. P. Bert enters a protest against some of the sugge-tecl 
remedies, especially blood-letting—On some of the results 
already obtained by the submarine explorations of the Talisman, 
by M. A. Gaudry. Amongst these results are several. new 
species of mollusks, sponges, and crustacea.—On the separation 
of gallium from various substances (continued) ; separation from 
molybdenum, by M. Lecoq de Boisbaudran.—A fresh contribu- 
tion to the study of intra-vascular sanguineous concretions, by 
M. G. Hayem,—Brief description of an electric indicator (one® 


illustration), by M. J. Cauderay.—On the observation made by 


M. Gonneriat of the great comet of 1882 (one illustration), by M. 
Ch. André,—On the changes produced im the duration of the 


Julian year by the variations of the quantities on Which this 


312 





NATURE ~“ 


Nn ee 


duration depends, by M. A. Gaillot.-—On the longitudinal im- | 


pact of a prismatic rod fixed at one end and acted on at the other, 
by M. J. Boussinesq,® Remarks on the calculus of a definite 


integral, by M. R. Radau.—On surfaces of the third order, by | 


M. C. Le Paige.—On a new theorem of dynamic electricity, by 
M. L. Thévenin.—On the currents of emersion and the mave- 
ment of a metal in a liquid and currents of emersion, by M. 
Krouchkoll.—A new pile made of oxide of copper, described by 
MM. F. de Lalande and G. Chaperon.—On the density of 
liquid oxygen, by M. S. Wroblewski,—The salts of protoxice 
of gold, by M. Ad. Carnot.—On the aleoholate of barytum, by 
M. de Forcrand.—The action of aldehyde on propylgiycol, by 
M. Arfiaud deeGramont.—Researches on the extraction of cin- 
chonamine, by M. Arnaud.—On a new glycerine, ‘‘ Mesitplenic 
Glycerine,” C,lI;(CH,.OH)3, by M. A. Colson.—On coal as a 
heat-generator and on the conversion of its azote into ammonia, 
by M. Scheurer-Kestner.—A contribution to the history of the 
development of the heart (four illustrations), by M. Vulpian.— 
A comparative study of echinoderms: on the organisation of 
crinbids, by M. Edm. Perrier.—On the structure and texture of 
the spleen in the common eel, by M. C. Phisalix.— Physiological 
researches on the secretion of the Morren glands in the 
earthworm, by M. Ch. Robinet.—Researches on the structure of 
the breathing apparatus in cephalopods, by M. P. Gored.— 
Changes and migrations of plant-lice. Complete biological 


-evolution of the Zéetranenra ulmi, by M. J. Lichtenstein.—On 


the colouring fiction of the Drosera rotundifolia, by M. P. 
Duchartre.—On the physiological part played by the undula- 
tions of the lateral wagls of the epidermis, by M. J. Vesque.— 


Cloudiness at Bourges, with meteorological tables of observa- | 


tions from 1867 to 1881, by M. Hervé Mangon.—On the culture 
of quinquinas in Bolivia, and on some other agricultural pro- 
ducts of that country, by M. Sace. 
BERLIN 

Physiological Societ, July 13.—Dr. Martius spoke on 
the nature of the heart’s systole, more particularly as to whether 
it was a simple or a tetanic contraction of the hgart’s muscle. 
For some time many experiments have been made on this 
subject with the neuromuscular appatatus, but no secondary 
tetanus having been produced by the application of this physio- 
logical electroscope, it was concluded that the systole was no 
tetanic but a merely simple contraction. It was, however soon 
observed that other contractions, unquestionably tetanic, such as 
the voluntary tetanus, the strychnine tetanus, &c., generated no 
secondary tetanus, or at all events not in every case. The ab- 
sence of secondary tetanus in the case of the heart's systole was 
therefoge no conclusive proof of thè simple nature of this con- 
traction, Dr. Martius accordingly sought a more decisive 
meags of settling tf question, through tbe aid, namely, of 
the capillary electrometer, hing firat, however, made sure of 
the capability of the instrument he employed to follow with 
ease and certainty undulations of current of much greater 
frequency than occur in the case of the natural tetanus and 
reaching as high as forty per second. The capillary electro- 
meter having then, by means of two needles thru-t into a 
normal rabbits heart 7 si, been circularly closed, it was 
found that each systole responded by a merely simple displace- 
ment of the meniscus. The systole was consequently deter- 
mined to be no tetanic but a purely simple contraction. Dr. 
Martius further described the following method towards an exact 
enumeration of very frequent vibrations of the capillary electro- 
meter, which to the eye present merely the vanishing rim of 
the quicksilver cup. Let one fasten to the lever of a chrono- 
metric electromagnetic tuning-fork, instead of the pencil, a 
square piece of paper performing a known high number of, 
movements per second. The square piece of paper wilP 
then appear to stand still and to have a gray border on 
its upper and under side. Let one next place this gray 
border between the ocular of the micro-cope and the meniscus 
of the capillary electrometer. Does the meniscus make jut 
as many movements per second as the square piece of 
paper, the quicksilver cup will appear to stand still. Does, 
however, the number of movements not tally, the difference 
between the two will then be apparent and easily counted, and 
the number of movements on the part of the paper beins known, 
the actual number of the movements of the quick ilver is also 
determined. —Prof. Kronecker gave a report on the experiments 
made by Dr. Jastrebow as to the mode, rhythmus, and innerva- 
tion of the movements of the vagina of rabbits. —These communi- 
cations were at the close illustrated by demonstrations. 
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Imperial Academy of Sciences, May 4.—R. Maly 
and R. Andreasch, studies on caffeine and theobromine (fifth 
paper).—A. F. Reibenschuh, on methylzbiguanidine and its 
compounds.— F, Emich, on ethyl-biguanidine and its com- 
pounds; contributions to a knowledge of biguanidine.—W. 
Biedermann, on the excitabikty of the spinal cord.—T. Gerst, 
on the method of determirfing the orbit from three complete 
observations,—St. Wolyngefvicz, on the determination of the 
orbit of the Jsadeéla planet (210),—S. Wroblewski and K. 
Olszewski, on the liquefaction of nitrogen and carbon monoxide. 
—M. Neumayer, on climatic zones during Jurassic and Cre- 
taceous epochs.—T. F. Wolfpauer, on the chemical composition 
of the water of the Danube fear Vienna in the year 1878,.—E. 
von Fleischl, on the distribution of the fibres of the optic nerve 
over the cones of the human retina. 

May 10,—C, von Ettingshausen, contribution to knowledge of 
Tertiary flora of Sumatra.—Dr, Steir, to the morphology and 
systematics of culmian and carbon flora.—F. Anton, definitive 
determination of the orbit and ephemeris of the Pertha: planet 
(154).—Zd. Skraup and A. Cobenzl, on two chinoline bases, 
naphthochinolines, formed of naphthylamines, 

May 25.—A. Adam Rie®icz, on the theory of brain-pressure 
and on the pathology of brain-compression.—A. Delbovier, 
report on prophylaxis and therapeutics of typhus.—T. Kachler 
and F. V. Spitzer, on the formation of isomeric camphor bibro 
mides.—G. Niederist, on Reichenbach’s picamar. 

May 30.—Anniversary meeting.—The meeting was opened 
by the substitute of the Curator, Herr von Schmerling.—An 
address was given by Prof. Zeissberg, of the Historical Class of 
the Academy, on the youth of Archduke Charles.—The reports 
of the past year were read by the General Secretary, Prof. 
Siegel, and the Secretary of the Mathematical Class, Prof. 
Stefan. Then the obituary notes on the members deceased 
during the past year were read by the secretaries.—In the 
Mathematical Class Prof. Senkofer (Innsbruck) was elected 
member, E. Mojsisowics (Vienna), corresponding member. Prof. 
Richard Owen (London), W. Fe Weber (Gottingen) were 
elected honorary members, Julius Schmidt (Athens), Hermann 
yon Abich (St. Petersburg), Prof. Ferdinand Zirkel (Leipsic), 
foreign correspondents.—The Baumgartner prize was awarded 
to Carl Exner for his paper on the scintillation of stars, and the 
Lieben prize to V. R. Ebner (Gratz), for his experiments on the 
causes of anisotropism of organic substances. 
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United States of America, far above all the rest in this 
respect. Great Britain is, on the other hand, singularly 
defective, none of her great public institutions having 
taken any part in the competitfon; this may be partly 





ZOOLOGY T THE FISHERIES EXHIBITION? , accounted for by the close proximity of the Buckland 


Il.—Votes on the Vertebrata 


A’ 


animals now exhibitgd in the natural history sections of 


the request of the editor of NATURE I have drawn ' 


Collection of Economic Fishery, adjoining the Fisheries 
Exhibition, while not much further is the new Natural 
History Museum in the Cromwell Road, and in this case 


up this very general report on the Vertebrate | it i; much to be regretted that, at a time when many inte- 


rested in fish and ichthyology have been attracted from 


the different Courts at the International Fisheries Exhi- | afar by the Fisheries Exhibition, the zoological collections, 


bition. In its compilation I have principally used the 
notes taken during a month’s pretty close attendance at 
the great piscatorial show in South Kensington, and 
whilst doing work on the two special juries who had to 
examine and report on such collections, The space and 
time conceded preclude entirely anything like a detailed 
account even of this small portion of the rich and varied 
exhibit, whilst on the other hand books of reference could 
not be consulted, and strict ‘nomenclature and systematic 
arrangement must he partly sacrificed. I shall, however, 
he content if I succeed® in giving a fair general account 
of this special part of the Fisheries Exhibition, which 
cannot but interest many of the readers of this periodical 
to whom the sight of the exhibits themselves, some of 
very great interest, is not possible. I may also add that 
to my knowledge one group, that of Birds, wlll be the 
subject of a special article, to be published shortly in a 
special journal by one of our leading ornithologists, whilst 
on the other hand thé Cetacea and Pinnipeda will be 
reported on in fhe jurors’ reports by such distinguished 
specialists as Prof. Flower and Mr. Clark. I do not 
know whether any special report on the all-important and 
largely represented group of Fishes be imminent; I fear 
not; but as several highly competent ichthyologists have 
carefully gone over such collections in the Exhibition, I 
trust that so important a subject will also be laid before 
the scientific world by a competent reporter. 

Before commencing my special task, and before taking 
the reader through the Vertebrate collections in the Interna- 
tional Fisheries Exhibition, for which purpose I consider 
preferable a zoological to a geographical arrangement, I 
shall say a few words on the relative importance of the ex- 
hibits in this section contributed by different countries, Be- 
sides Great Britain and her dependencies, colonies, and pos- 
sessions, such as the Isle of Man, Heligoland, Canada and 
Nova Scotia, Newfoundland, British Columbia, the Baha- 
mas, Jamaica, New South Wales, Tasmania, India, Ceylon, 
and the Straits Settlements, the following foreign countries 
have contributed to the Fisheries Exhibition: France 
(not officially), Belgium, the Netherlands, Germany (not 
officially), Denmark (not officially), Sweden and Norway, 
Russia, Austria and Hungary, Italy (not officially), 
Greece, Spain, Switzerland, the United States, Chili, 
Venezuela, Haiti, China, Japan, Morocco, and Hawaii. 
Of these, however, nearly a third, viz. France, Germany, 
Italy, Venezuela, Haiti, Morocco, Japan, and Hawaii 
have ne exhibit to call fq our attention, while another 
third show so little, and that of so small a value that they 
hardly deserve a passing notice. In the richness, value, 
and beauty of the Vertebrata exhibited, the foreign 


countries who compete for the palm are Sweden and the 


e 
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and more especially the ichthyological ®nes, ate not ina 
condition to be open to public inspection. However, if 
Great Britain is, with a single exception, meagrely repre- 
sented by a few private exhibits in the Vertebrate col.cc- 
tions, it is not so with some of her colonies and, 
possessions, and the Courts occupied by the exhibits of 
New South Wales, Tasmania, and India are rich in 
specimens of much interest and great scientific value, 


| while the Dominion of Canada is (in respect of Vege- 
| brates) not far behind them. z 


The mammals ought in this case to be divided intg two 
groups, those which are fished and Mose which fish. but 
I prefer to classify them scientigcally rather than popu- 
larly. Carnivora mostly belong, when aquatic, to the 
latter group; amongst the more abundant are of course 
the otters, and especially our European kind, of which 
many specimens are in the British Natural History 
Gallery; Canada, India, agd Chili show specimens of 
those belonging to their waters, and I was pie ised to see 
in the latter Court fine specimens of my old friend J utra 
felina, whose marine habits and agility amongst the kelp- 
beds of Western Patagonia I witnessed many a time. 
A few Polar bears are also shown, a very large and 
fine specimen being in the Russian Court; while 
Musteline Carnivora of more or less fishing propensities 
are to be seen amongst the Canadian exhibits. Seals 
and Ofarie form pf course a prominent feature in 
the Exhibition ; foremost in beauty and rarit#is no doubt 
Htstriophoca fasciata of the Bering Sea ; the Vesa ex- 
hibit shows a skul and a®rather inflated and dilapidated 
skin, whilst a magnificent specimen is exhibited by the 
National Museum, Washington ; these are, I believe, the 
first specimens of that rare mammal ever seen in this 
country. Some good specimens of Cystophora, PA. bar- 
bata, Ph. grenlandica, Ph. gryphus, are to be seen in 
the Canadian and Newfoundland exhibits, the latter be- 
longing mostly, I am told, to the Liverpool Museum. 
Tasmania shows a splendid specimen of Stenorhyuchus 
leptonyx. A large but badly mounted walrus is in the 
British gallery ; but the enormous tusks and cranium and 
the life-like head of the Pacific species (T. obesus), of 
whose specific distinctness I should however greatly doubt, 
call for special attention inthe United States department: 
the very beautiful sketches from life of those unwieldy 
creatures and of the agile fur seals, drawn by Mr. Elliott 
in the Pribylov Islands, deserve much praise. The Oferta 
are represented bya fine group of O. ursina 4 and 9, 
the principal source of the sealskin industry, in the United 
States exhibit, mounted very beautifully indeed ; an ın- 
teresting group of Arclocephalus cinereus is conspicwous 
in the New South Wales Court, in which is a young speci- 
men of what appears to be a distinct species ; Chili has 
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several interesting specimens of an Ofaria from Juan 
Fernandez, a true Zoġoa dospelos, which might be the 
rare Otaria Philippit. 

The strange and uncouth Sirenia are represented by a 
grand specimen, one of the principal attractions to every 
naturalist in the entire Exhibition, the nearly complete 
skeleton of a Rhytina Stelleri, which, with other bones of 
that most interesting creature is exhibited by Baron 
Nordenskjöld, one of the many grand results of the 
Vega expedition ; the National Museum of Washington 
shows a very fine skull of that peculiar, rare, and extinct 
Sirenoid. *Very “nteresting, and more noticed by the 
general public, are the two fine mounted specimens, male 
and female, of the Dugong (Halicore australis), exhibited 
by the Australian Museum of Sydney. 

The Cetacea contribute an important portion of the 
"Vertebrate series, and now and then afford instruction of 
a novel and rather startling nature; thus the large 
skeleton of alenoplera musculus, covered with luminous 
paigt and set up in the Garden, shows some remark- 
abẹ innovations in. practical osteology, the natural. 
asymmetry of the skeleton of these creatures is most 
‘vividly exaggerated, and we are shown various of the larger 
paired bones curiously gisplaced from right to left, and 
vice versé, but this is not all, we are told that the whale 
before us, which by the way was noticed by no less a man 
than Prof. Flower, when cast upon these shores, is the 
Greenland Whale (Baiæna mysticetus) and the large 
label thus headed further infogms us that it grows to be 
75 feet long, swims at the rate of four miles an hour, and 
possesses a tongue so thick and fleshy, that when the 
mouth is closed it envelops the upper jaw and all the 
horny lamine (baleen plates) alongit! Not far offa Berlin 
dealer in whalebone, Isaac Mann, shows a fine series of 
«baleen plates belonging to several species, but he startles 
‘us with the announcement in large letters that “the 
whale can grow to the length of 200 feet, reach the age of 

1000 years, the weight of 20 tons, apd is therefore the 
‘largest of kmown fishes.’ But from the comical and 
-amusing, let us return # more serious and interesting 
matter; amongst the mounted @nd enéire specimens of 
Cetacea exhibited, I may mention the large and beautiful 
Orca gladiator, which forms a prominent feature in the 
Swedish Court, five young and foetal porpoises preserved 
-in alcohol, shown by the Gothenburg Museum, and by the 
‘Norwegians ; the large Beluga in the Canadian exhibit, 
less life-like, however, than the beautiful cast of the same 
species shown by the National Museum of the United 
States; special notice ought to be taken of the rare 
Orcella brevirostris from Singapore, in the Straits 
Settlements exhibit. Skeletons and crania of Cetaceans 
are more numerous, and for the high scientific value and 
beauty of specimens exhibited Sweden has in this respect 
by far the highest rank; the complete skeletons of Orca 
Eschrichtit, Hyperoodon diodon, and Mesoplodon bidens, 
will be examined by all zoologists with pleasure and profit, 
but of more special interest is that of Ziphius Gervaistt. 
This form, which differs principally from 2. cavirostis in 
the absence of the stony mesorostral bone, and in the size 
and shape of the tivo teeth at the apex of the mandible, is 
probably the female of the latter; whilst examining again 
that most valuabie specimen gesterday. I was grieved to 
find that some unprincipled persoa had abstracted the 


two teeth, an act af ruthless vandalism or psewfdo-gcien- 
tific kleptomania- much to be deplored and condemned. 

Birds, of course, figure largely in the British and 
foreign exhibits; they are more or less aquatic, and may 
or may not fish or otherwise prove injurious to piscatorial 
interests. It is to be hoped that the public will not take 
for granted that every bird displayed in this Exhibition is 
the fisherman’s natural enemy and therefore to be ruth- 
lessly destroyed whenever thé opportunity occurs. The 
dipper, for example, largely repays eny occasional injury 
he may do to the fish spawn by destroying a vast numher 
of insects which habitually feed on it. 

Amongst the notable exhibits in this series in the 
British section is a fine collection of British waterfowl 
very nicely mounted, shown by T. E. Gunn of Norwich, 
in which a pair of hoodies attackeng a wounded widgeon 
and a pike drawing under water a female mallard are 
very effective. Mr. Burton’s collection of New Zealand 
waterfowl is also good; and, especially worthy of praise 
is a set of beautiful photographs illustrating bird-life, 
and more especially the gannets on the Bass Rock and 
Fern Islands, exhibited by W. P. Carr of Berwick. India, 
Australia, and the United States show a fair exhibit of 
their waterfowl, especially Anatidee, Ardeide, Laride, 
Procellaridz, and Spheniscide ; but~by far the most im- 
portant exhibits in this class are the rare Arctic birds 
from the Behring Sea and Alaska in the Swedish and 
United States Courts. Ornithologists will look with un- 
mitigated delight on the splendid specimens of Zurino- 
rhynchus pygmeus, Colymbus Adænsit, and Rhodostethia 
Rossii in the Vega exhibit; and on the magnificent 
Bernicla canagica, Somateria Fisheri, and Somateria V- 
nigrum, shown both in the Vega and in the National 
Museum of Washington exhibits; some of these species 
are seen, I believe, for the first time in this country. A 
large collection of water-birds of North America, some 
three hundred species, has besides been’ sent over in 
skins by the National Museum of Washington ; these, 
however, have not been exhibited for want of space. 

Reptiles contribute a small but not uninteresting series 
to the -Fisheries Exhibition. Amongst the Chelonians 
the most noticeable are a fine Sphargis coriacea shown by 
the Australian Museum of Sydney; a large specimen of 
Chelonia imbricata in the Spanish exhibit from the 
Philippines ; several large turtles, Zvzys and Triony~x, inthe 
Indian show, where may also be seen several large croco- 
diles and a set of snakes, amidst which several species of 
that most difficult but interesting group the Hydrophide, 
from Karachi. The United States National Museum 
shows some fine casts of turtles, tortoises, snakes, and 
lizards, amongst the latter a very fine one of the recently 
described poisonous lizard of Arizona (Heloderma). 

Fhe Amphibia are represented by a complete set of the 
North American Urodela exhibited in the United States 
section, while a few Anura are shown by India, and in 
the Chilian Court may be seen a few more, amongst which 
is the curious Calyptocephalus Gayi. 

Fish naturally contribute thelarger portion of the Ver- 
tebrata exhibited ; in the British gallery may be seen a 
very great mun Wer of the common freshwater game and 
food fishes exhibited principally by anglers and by angling 
clubs, mostly mounted dry, and of little or no scientific 
interest. A small set of freshwater and marine British 
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fishes shown by T. E. Gunn and Mr. C&rrare noticeable; 
but of very great interest is the large and'nearly complete 
collection of British fishes exhibited by Dr. Francis Day, 
they are of special value as being a set of types used 
by Dr. Day for his work on the fishes of Great Britain 
and Ireland at present in course of publication. A few 
interesting Mediterranean species of fish may be seen in 
the magnificent series of Invertebrata shown by Prof. 
Anton Dohrn, founder and head of the Zoological Station 
at Naples ; amongst them are two specimens of Caliony- 
miss parlenopeus, Gigl., the young of Scymnus lichta; 
Centrina Salviant, Scylligm stellare, and Myliobatis 
ovina; a Fuerasfer imberbis is shown in the act of, 
getting into a large Holothurza, whilst a specimen of the 
rare Fzerasfer dentatus is of specialinterest. Good skele- 
tons in alcohol of Cetodus Forsteri and Cestracion 
Philippit are exhibited by Mr. Gerard, jun., and some 
well mounted disarticulated crania of fish are shown by 
Mr. Moore. 5 

Besides a large set of the admirable casts of the more 
conspicuous of theirefood-fishes, and a splendid series of 
large photographs of many typical forms of their rich 
ichthyo-fauna, the United States (National Museum and 
Fisheries Commission of Washington, both under the 
able and energetic direction of Prof. Baird) exhibit a 
most interesting and complete series of type representa- ' 
tives of the freshwater genera of North America; the 
series embraces 173 species, amongst which the Ganoids, 
so well represented in that region, as Azza, Lepidosteus, 
Spatularia, Scaphirhynshus, and Acipenser deserve special 
notice. A collection, of thirty-eight nominal species of 
American Salmonoids are also exhibited, and an interest- 
ing set they are; these two sets are mostly represented 
by specimens preserved in alcohol. The National Mu- 
seum of Washington has also sent over a fine and highly | 
interesting collection of the fishes of Alaska and another | 
of those of the Gulf of Mexico and East Florida, all 
alcoholic specimens, and not exhibited from want of 
space. Prof. Brown Goode kindly showed me some of 
them; the former contains about r00 species, the latter 
159. The Alaskan collection is of special interest, and 
contains many species recently described by Goode, Bean, 
and other ichthyologists. 

In the Canadian Court a numerous series of mounted 
and alcoholic fish is exhibited, mostly freshwater and | 
well known food-fishes ; large specimens of Salmonids, 
Clupeidz, Esocida, Sturgeons, and Halibuts may be 
seen, and a curious Lemargus borealis and a very large 
Orcynus thynnus deserve notice. Some very large Cod 
may be mentioned in the Newfoundland Court, whilst on 
the other side of the equator in the new continent, Chili 
shows a collection of food-fishes, principally marine and 
from Juan Fernandez, the highly esteemed “ Peje Reye” 
(Atherinichthys) and Heliastes crusma, a large represen- 
tive of our interesting Mediterranean species, may be 
recorded. 

Sweden shows a magnificent collection of her Salmon- 
idee, large and beautiful speeimens wonderfully preserved 
in alcohol in the finest of glass jars; an interesting series 
.of types and embryos and larval fish is besides shown by 
the Gothenburg Museum, but of special interest is the Vega 
collection from the Arctic seaboard. In the Russian 
Court a good “collection of mounted fish is exhibited 
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amongst which are to be noticed a large Sz/urus glanis, a 
fine Hippoglossus, very fine and large specimens of Lucio- 
perca sandra, an excellent food-fish, which with greater 
profit than the black bass of America might, I believe. be 
introduced into British waters; besides a fine set of the 
various species of sturgeon which abound in Russian 
waters, and lastly some good enlarged wax models illus- 
trating the development of Acipenser and Petromyzon. 

Norway again deserves notice as exhibiting some very 
fine specimens of rare fish preserved in alcohol or 
mounted; I may particularly mention Argentina Sis, 
Argyropelecus Olfersii, Sebastes norvegicus, with em bry os 
taken alive from the female, Raja niderosiensis (the type): 
Scymnus microcephalus, and a fine Opah (Lampris 
guttatus). 

New South Wales (the Australian Museum of Sydney) 
has one of the very best ichthyological exhibits , «besides 
very beautifully mounted specimens, and very well pre- 
served alcoholic ones, a set of splendid coloured drawings 
from nature and of natural size, and a large series asf 
photographs of fish are exhibited. Most of the remark- 
able forms and of the peculiar species of the fish-faimna 
of Australia are represented. I may® specially mention 
those living fossils Ceratodus andgCestracion, both repre- 
sented by two species, the former C. Forster? and C. 
mitolepis, the latter C. PAilippit and C, galeatus; Ceratodius 
mitolepis, exhibited in a dry skin,is the companion specimen 
to the type. Amongst others of the many interesting species 
exhibited may be mentioned Galocerdo Raypneri. Car- 
charodon Rondeletitz, Crossorhinus barbatus, Rhtiobatis 
granulosus, Odontaspis taurus, Trygonorhina fasciata, 
Myliobatis australis, Rhina squatina, Temnodon saltator, 
the singular Glaucosoma, with its mussel-like opercular 
appendage, &c. Some of the freshwater food-fish, as 
Oligorus, Ctenolabris, and Therapon, are noticeable. A 
remarkable sun-fish is also exhibited; it differs from 
our species in shape, in the size and form of the caudal 
rays, and lastly in Deing covered with small carinate 
horny scales, which appear to cover the ossedts granula- 
tions of the dermis ; I am incline@to think that ji differs 
from our O. mola, belong$ to the southern hemisphere, 
and if so, might go by the name of Orthragoriscus Ram- 
sayi, as a just acknowledgment to Mr. E. P. Ramsay, 
Curator of the Australian Museum, who brought it 
over, and to whose intelligence and activity the splendid 
exhibit of the New South Wales Court is entirely due. 

Tasmania shows a collection of stuffed and alcoholic 
fishes, some very interesting. A fine Lophotes cepedianus 
deserves special notice, as also specimens of Galarits, 
Retropinna Richardsoni, Histiopterus recurvirostris, Phyl- 
lopteryx foltatus, and Pristiophorus cirratus. 

India exhibits a very large collection of mounted and 
spirit specimens, from Madras and Bombay principally ; 
worthy of special mention are fine specimens of //s/o- 
horus gladius, H. belone (?), Cybium guttatus, C. Kuiti, 
Caranx sansun, Megalops indicus, Drepane punctata, 
Corinemus lysan (so like our Lichia vadigo in appear- 
ance), Polyphemus plebejus, Thynnus thunnina, the 
beautiful Murena tessellata, Barbustor, Catla Bu hanani. 
Wallago atiu, Macrones seenghala, and other pecutiar 
freshwater forms; some interesting Elasmobranchs, eas 
khynchobatis djeddensts, Stegostoma tigri, Trygen uarnak, 
and a Dicerobatis, very like the Mediterranean species. 
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Scientifically, however, the most important ichthyological 
collection exhibited in the Indian department is beyond 
doubt.that shown by De. Day—fine specimens in alcohol 
of several hundred species illustrated in his great work, 
‘The Fishes of India.” Dr. Day also exhibits a set of 
his coloured drawings of Indian fish. 

The Straits Settlements exhibit a fair sample of the 
sea-fish of that region, unfortunately unnamed ; there are 
also a few freshwater fishes from Singapore. 

China has a rich and interesting collection of fish, and 
also some very egood drawings of them. Unfortunately 
they also are unnamed. The fishes exhibited are princi- 
pally in alcohol, and come mostly from Swatow; some 
are very rare, and others appear to be new to science; 
amongst those of some interest I may mention: £/acate 
niger, Rhynchobatts ancylostomus, Zygana mallens, Ces- 
tracton® zebra, and some fine species of Pveroplatea, 
Trygon, Raja, One fish of special importance is Polyo- 
gon gladius, from Tchang. 

e I have now finished, and hope I have been successful 
in giving a fair general sketch of the Vertebrata shown in 
thé International, Fisheries Exhibition; some -of the 
-contributions might, no doubt, have been better, but on 
the whole we may welPbe content with the opportunity thus 
.given of seeing many good things. 
London, July 17 HENRY H. GIGLIOLI 
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STELLAR NAVIGATION 


‘Stellar Navigation, with New A, B, and C Tables for 
Finding Latitude, Longttude, and Azimuth by Easy 
Methods. By W. H. Rosser. (Published by Norie 
and Wilson, 1883.) 

“THERE can be no doubt that star observations, when 

the horizon is clear and well defined, are the best 
means by which the position of a ship at sea can be 
ascertained ; as, by altitudes of two or more stars, in 
suitable positions with regard to tle observer, the latitude 
and longitude can be obtained at the same moment, 

-whereas single obser¥ations gf heavenly bodies only give 

-one element, and consequently it is not possible to obtain 

simultaneous observations for both elements during the 

«day, unless either the moon, Venus, or Jupiter passes the 

meridian whilst the sun is above the horizon. 

It is true that when the azimuth of the sun is changing 
rapidly the latitude as well as the longitude can be 
obtained from two sets of observations, taken at a given 
interval of time, provided the alteration in the position of 
the ship, during that interval, can be accurately deter- 
mined; but this supposes a knowledge, not only of the 
course and distance traversed during the interval, but 
also of the tidal stream or current affecting the ship, 
which is usually uncertain. 

Any writer or teacher, therefore, who impresses on 
navigators and students the importance of obtaining 
star observations is deserving of praise, for it is impos- 
sible to take too much precaution in ascertaining the 
position of a ship; cloudy or foggy weather may set in at 
any moment, and an opportunity lost can never be 
recovered.. 

” Mr. Rosser has in the Nautical Magazine drawn atten- 

tion to the value of Sumners method of working out 

simultaneous observations of two or more.stars, and there 
e 





a 
is little doubt that it is the best, as it is the only method 
by which results obtained from simultaneous observations 
of three or more heavenly bodies can be readily combined. 
It has been for years constantly used by the naval officers 
employed on surveying service, and in fact by most navi- 
gators, though, perhaps, they seldom take observations of 
more than two stars at the same time. We however 
prefer three for precisely the same reason we prefer three 
to two chronometers. - 

Sumner’s method may be thus briefly described. As 
at a given moment of time each heavenly body is at” the 
zenith at some point on th® earth’s surface, so at that 
moment circles may be described .on which its altitude 
will be 80°, 70°, 60°, &c. If then the altitudes of two . 
stars are obtained at the same instant, and the Greenwich 
time be known, the two circles of altitude may be drawn 
on the earth’s surface with the points where the stars are 
in the zenith as centres, and the point where these circles 
cut will be the position®of the observers. In actual 
practice it is not necessary to draw the circles, it is merely 
necessary to be able to draw the arc of a small portion of 
each circle ; for the position of the observer being gene- 
rally known to within twenty miles, the arc of the circle 
of altitude on which he is situated can be readily drawn. 

The method of obtaining this arc of altitude formerly 
practised was to calculate the longitude with two latitudes, 
using the same two latitudes for each star, which gave 
four resulting longitudes ; then, by plotting these four 
longitudes on the two parallels, 8nd drawing lines joining 
the longitudes given by each star, tw@ circles of altitude 
were obtained, which either cut ia given point, or would 
do so when produced, which point was the position of the 
observer. 

This method of calculation was however quickly dis- 
carded for a more simple one, where one latitude only was 
used; for as the azimuth of a heavenly body can be 
readily calculated at the same time as its hour angle, and 

he azimuth being the bearing of the place where the 
star is at the zenith from the observer, it is evident that a 
line drawn at right angles to the azimuth will be the arc 
of the circle of altitude on which the observer is situated, 
as practically the arc is, for so short a distance as twenty 
or thirty miles, a straight line. The two longitudes on one 
parallel with the azimuth enable the two arcs of altitude 
to be plotted as before. 
The importance of Sumner’s method has not as yet 
been pointed out in any treatise on navigation, principally 
because since the time of Lieut. Raper, R.N., no treatise 
has been written by a practical navigator. It is true the 
method is mentioned in Riddle’s “ Navigation,” and was 
taught by him many years since, though not in the form 
now adopted, and we think Mr. Rosser has done good 
service by urging its importance and the importance of 
stellar navigation generally. All navigators should in our 
opinion obtain star observations every night and morning, 
during twilight, as constant practice will alone render 
them expert in these observations, and familiar with the 
positions of the stars. 7 

The extra work entailed by such observations will be 
amply repaid if, when standing in towards the land, after 
three or four days’ thick weather, a partial break in the 
clouds enables the expert navigator to secure a couple of 
star observations which giye him his position and enable 
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him to diréct his course with confidence €owards his point 
of destination. Whilst, however, giving Mr. Rosser credit 
for his advocacy, we cannot but regret he has thought it 
necessary to pad his pamphlet with problems which are 
in every good treatise on navigation, and with tables which 
are either useless or are to be found in a more complete 
form elsewhere. . 

In “ Stellar Navigation,” Problems I. to X. are simply 
repetitions from works already published, and we notice 
that in the examples given of obtaining hour angle and 
azimuth (pp. 9, 10, and 11), Mr. Rosser seems to be 
unaware of the existence of Raper’s tables of logarithms 
of the log. sine square. Problem XI. is an example of 
Sumner’s method, and is well explained, excepting that 
` we think it far better and quite as quick a process to 
calculate the azimuth with the hour angle rather than 
refer to another set of tables. Problem XII. is what is 
called the new navigation, and is merely another, and in 
our opinion less simple, way of arriving at the same result 
as Sumner. Problem XIII., or Pagel’s method, is merely 
to obtain the position by calculation instead of by plotting 
on a chart the two circles’of altitude, and as this can be 
done by two plane triangles we should hardly have thought 
it required explanation. Problem XIV., to compute the 
altitude of a heavenly body, will be found in all treatises 
on navigation. 

The Tables A and B are useless, for they are merely a 
complicated method of finding the error of longitude due 
to an error of one mile of latitude, which can be readily 
ascertained by the ordinary traverse-table. Table C., on 
azimuths, may be, as before stated, as readily and more 
accurately calculated at the same time as the hour angle. 
Table D is a combination of two tables invariably given 
in all treatises on navigation. 

Table I., or mean places of stars, is given in the 
Nautical Almanac, which every navigator possesses ; 
Table II. is given more elaborately in Jean’s handbook 
for the stars, which every navigator should possess; and 
Tables III. and IV. are given in the Nautical Almanac. 





THE STUDENT'S MECHANICS 


The Students Mechanics. By W. R. Browne. (London : 
C. Griffin and Co., 1883.) 


I work, we are told in the Preface, “ differs from 

the many previous works on the subject mainly in 
the fulness -and care with which the foundations” (of 
mechanics) “ have been considered,” and it aims at such 
a treatment of the subject that the student may apply its 
principles “ confidently in attacking questions of practical 
importance.” 

The book is characterised by a considerable amount of 
original and independent thought, especially in the earlier 
portion treating of First Principles. This is largely due 
to the definition of matter which is given:— Matter 
consists of a collection of centres of force distributed in 
space, &c.” We are not aware of any writer who has 
employed this hypothesis to deduce and explain the fun- 
damental laws of mechanics in an elementary treatise. 
Nor does it seem to us at all well adapted to elementary 
students. It is so very important that they should see 
that mechanics depends, at every stage, in the establish- 
ment of its fundamental laws, on experiment, and also 
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that they should know what the experiments are and in 

what way they serve to establish the laws, that the 

deductive method adopted by Mr. Browne, which doe- 

not sufficiently exhibit this connection, would seem ty be - 
unsuitable for the purpose he has in view. For though 

he explicitly states, once or twice, that the science ví 

mechanics rests on experimental evidence, he does not 

point out the way in which it so rests, nor where the 

necessity for experiments comes in. As a specimen of 

his purely deductive method and, at the same time, of 

poor logic, we have a proof given on p. 9 which reads 

thus :—‘ We have defined a force as a c&use of motion. 

Hence we see that, if a force has produced motion, it whl 

be represented to us by the motion it has produced... . 

But motion is measured in terms of velocity. Hence, 

other things being equal, forces are measured by the 

velocities which they cause or generate.” By the 

expression “other things being equal” must be undei- 

stood (Art. 30) that “the things they act upon must be 

equal” (in what respect—of weight, volume, or mass  .#° 
not stated, although, from an illustration previously gyt a, 
we are, presumably, to infer that their weights must þe 
equal). If we substitute for force, amplfude of vibrate it, 
and for molton generated, tntensity of tluntunation, all 
through the above proof, the reasoning will be equally 
plausible, and the conclusion false. Of course all that 
can be inferred from the fact of force having caused 
motion, apart from experiment, would be that the velocity 
might be expressed as a functign of the force, 

A possible source of much confusion to the stuck nt 
exists in the old-fashioned division of forces adopted in 
this book into statical, moving, and accelerating foices. 
The confusion will be increased by the introduction, .n 
addition, of the more modern word “ acceleration." [n 
Art. 348 we have f called the acceleration in the formula 
P = Wf, whilst g is called the accelerating force of 
gravity; whilst in Art. 422 the actual tractive force P 
exerted by an engine gn the following train is called an 
accelerating force. ° 

The proof in Art. 359 is incompiete, owing to 1> not 
recognising the fact that thé’sum of an infinite series of 
vanishing quantities may be a finite quantity. 

A valuable feature of the book is the prominence that is 
given to, and the early introduction of, the theory of the 
conservation of energy. The friction of machines is de- 
duced from this principle in a very simple manner. The 
theorems of statics are very clearly put before the reader, 
and much that is suggestive and valuable is contained 
in the articles on elasticity and on the action of rail: ay- 
brakes. 

The book is one which may be read with profit Ly a 
student who is already familiar with elementary mecha- 
nics and is not liable to be confused by the peculiar.ties 
alluded to above, but does not seem to be adapte! to 
students who approach the subject for the first time. 
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OUR BOOK SHELF 


Manual of Taxidermy. A Complete Guide ia Colter ting 
and Preserving Birds and Mammals. By C. J. 
Maynard. Illustrated. (Boston: S. ©. Cassino aud 
Company, 1883; London: Triibner and Co.) ° 

THIS small volume of 100 pages of thick paper contains 

the ordinary instructions for skinning, preserving, and 


instruments is considered satisfactory by scientific men. 
-superintended and managed by the Royal Cornwall Polytechnic 


318 


NATURE : e 


[August 2, 1883 


+ 





mounting birds and mammals, given very briefly, but 
probably with sufficient detail to serve as a guide to be- 
ginners. The author appears to be a dealer in natural 
-history accessories, anfi the book has rather the aspect of 
a trade advertisement from its recommending the almost 
exclusive use of a ‘“ preservative ” prepared and sold by 
the author, the composition of which he keeps secret. As 
a practical guide to English collectors in foreign countries 
it is very inferior to Mr. Ward’s “ Sportsmans Hand- 
book,” which was reviewed in NATURE last year (vol. 
xxvii. p- 146). i A. R. W. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications. 

[Zhe Editor urgently requests correspondents to keep their letters 
as’ short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


“he Meteorological Council and Falmouth Observatory 


THE Meteorological Council contemplate closing on Decem- 
beg 31 next the Primary Observatories at Glasgow, Armagh, 
Stonyhurst, and Fadmouth, which have been in full operation 
since 1868, and continuing only those at Kew, Aberdeen, and 
Valentia, ° 

The Falmouth Observatory has a geographical position which 
insures it the first record from the south, and the position of the 
It is 


Society, who for the small sum of 250/. -per annum provide suit- 
able buildings, an observer, agsistant observer, gas, and the other 


necessary outgoings, thus supplementing by local effort the 


Treasury grant. 
The Meteorological Office have been satisfied with the manner 
in which the Observatory has been managed. The accompanying 


report, which Prof, J. Couch Adams of Cambridge sent to the 


Meteorological Council at their own request, denrecates, on 
scientific grounds, the retrograde step contemplated by the 
Council, and I am requested by my Committee to invite through 
you the assistance of scientific men generally to prevent the dis- 


- continuance of so important an observatory as the one at Fal- 


mouth. EDWARD KITTO, 
Secretary to the Royal Cornfvall Polytechnic Society 


Falmotth, July 30 


Copy of the Document submitted g the Meteorological Council! by 
Prof. F. Couch Adams, F.R.S., on July 5, 1883. 


To the Members of the Meteorological Council, 


In compliance with the wish expressed by some members of 
the Council at the interview of June 27, I have great pleasure 
in explaining my view on the matter then discussed more fully 
and clearly than I was able to do wivd voce. 

1. First I will say a few words about the relative value from 

a scientific point of view of a continuous record of meteorological 
phenomena when compared with occasional observations of the 
same phenomena. 
+ In my opinion the continuous record would be in this case in- 
comparably the more valuable. When we know the laws of 
variation of an observed quantity, occasional observations at 
intervals which may be settled beforehand are sufficient to deter- 
mine all the constant quantities which enter into the expression of 
the law. On the other hand, when the law of variation is in a 
great measure or altogether unknown, as is the case with most 
meteorological phenomena, a continuous record may throw more 
light on the law or laws of variation than would be afforded by 
any amount of occasional observations, 

I have no hesitation in expressing my belief that if we ever 
attain toa knowledge of the principal laws which regulate the 
weather, it will be as a result from continuous records, and not 
from occasional observations. 

2. In the second place, in order to study the laws of variation 
of any particular phenomena, it is important to have continuous 
observations at different places which are not so far distant from 
each other as to make the circumstances of the phenomena at the 
different stgtions differ*too widely from one another. 

© 
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In this way only will it be practicable to study and tsace the 
progress of a wave of disturbance of any kind across a given 
country, From this point of view I do not think that seven 
stations judiciously distributed over the surface of the British 
Isles are at all too many. Hence I should regard the proposed 
abandonment of four out of these seven stations as a retrogcade 
step which is greatly to be deprecated. 

3. In the first place I come tp the circumstances which relate 
to the Falmouth Observatory ia particular. The unique situa- 
tion of Falmouth, nearly at the, mouth of the English Channel, 
and considerably to the south®west of any of the other meteoro- 
logical stations will render continuous observations made there 
peculiarly valuable. Most of our storms and other atmospheric 
disturbances come from the south-west, and therefore they Would 
first affect and be recorded by the instruments at Falmouth. 
Valentia is the only other station which can compare with Fal- 
mouth in this respect, and I should consider the observations at 
Falmouth more valuable, as its more southerly situation enables 
us better to trace the progress of any disturbance across the 
southern and the central parts of J@ngland by comparison with 
other observations in those parts, while Valentia is too much to 
the north to answer this purpose. 

4. Next I will consider the objection which has been brought 
against further continuing these observations, viz. that they have 
already been continued for twelve years, and nothing of impor- 
tance has been deduced from them. ,Considering the compli- 
cated nature of the phenomena wes are concerned with, it is not 
to be wondered at that little or no progress has been made in 
twelve years in unravelling their laws. Even in astronomy, if 
the fate of the Greenwich Observatory had depended on the 
results deduced during the first twelve years of its existence from 
the observations made there, the consequences to the progress of 
the science might have been disastrous. The fact that we already 
have twelve years’ continuous observations at a given place makes 
any additional observations at the same place much more valu- 
able. Thus twenty-four years’ continuous observations at the 
same place would be much more @aluable for any theoretical 
deductions than twelve years’ obServatiogs at one place and 
other twelve years’ observations at a different place. 

g, There can be no doubt that one of the principal astronomi- 
cal conditions by which meteorological phenomena are affected 
consists in the varying motion of the moon in declination, and 
this again depends on the position of the moon’s node, which 
takes between eighteen and nineteen years to perform a complete 
revolution. 

Hence it would be desirable that meteorological observations 
should be continued at the same place during one or more revo- 
lutions of the moon’s node. 

This is already well recognised to be necessary in the case of 
tidal observations. And here I may incidentally remark, though 
it does not directly affect the Meteorological Council, that Fal- 
mouth would be a very important station for making continuous 
observations of the tides. l 

6. Ifthe present grant -were withdrawn from the Falmouth 
Observatory, the Cornwall Polytechnic Society have not the 
means of keeping it up, and the abandonment of the Observatory 
would be a heavy blow to the cultivation of meteorological 
science in Cornwall and the West of England generally, where 
there are many local stations which regard Falmouth as their 
scientific centre. This is a matter which ought not to be indif- 
ferent to the Meteorological Council. No doubt it is no part of 
the duty of the Council to subsidise local efforts, unless indeed 
by means of such efforts the objects of the Council can be better 
and more economically carried out than would otherwise be 
done. I submit that this is the case in’ the present instance. 
The difference between the expenditure at Valentia, where the 
Meteorological Office has to defray the whole cost of the esta- 
blishment, and the expenditure at Falmouth affords some indica- 
tion of the advantages to be derived from local efforts. 

7. Lastly, if it is absolutely necessary to reduce the expendi- 
ture on some branches of the work undertaken by the Meteoro- 
logical Office, it may be inferred from what I have already said 
that in my opinion the continuous records are almost the last 
branch in which any reduction should take place. 

(Signed) J. C. ADAMS 





Determination of ‘‘ H” 


It has occurred to me that the following notes of a: rough 
determination of the value of the horizontal component of the 
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earth's magnetism, according to the method described by Mr. 
Andrew Gray (NATURE, vol. xxvii. p. 32), might not be without 
interest to some readers, as showing the amount of accuracy 
which can be obtained. The experiments were made by one of 
my students at this College about four months ago. 

The form of reflecting galvanometer which lends itself best to 
these experiments is one devised by Prof. Stuart, in which the 
needle is centrally situated ketween two rectangular pieces of 
wood carrying the coils, To the sides of these, two boards can 
be easily attached by brackets,so as to be in the same plane as 
the needle, and quite horizontal, and in this position do not 
interfere with the light falling upon or reflected from the mirror. 
The reflecting magnet is then north or south of the needle, and 
pétpendicular to it. 

The magnets were made om thin knitting needles (about 
No, 19, B.W.G.), cut to the proper length, and made glass 
hard, They were made in two lengths, 8'5 and 12's cm., but 
the longer ones were slightly warped in hardening, and did not 
give concordant results. The scale was at a uniform distance of 
62°5 cm. from the mirrorfand in reading the deflections four 
observations were made and again repeated after noting the 
- times of oscillation, as described by Mr. Gray. Each of the 
deflections given below is therefore the mean of eight observa- 
tions. ° 
The following are the details of the experiments :— 


Denomination of magnet. * A. B. oF Me 
Length .. ... 8°5 ch. .. 8'5 cm, n. 8'5 cm, 
Weight ... . 0°6760 grm. ... 0°6924.grm. ... 0°6g00 grm, 
Time of oscillation.. 4°88 sec. ... 4°7I sec... 4°76 sec, 
Deflection at 15 cm. 7'I cm, ae 7*7 CM, . 7'6 cm. 

3 13 ,, 10°6 cm. „II'S cm, ...ITE'2 cm. 


From these results we obtain, by aid of the formula :— 


H= 4 m L? w 


—— m | 


3 (7? + 73 T? tan 6 
the following values for He:— 


e * orr7705 
e 017635 
0'17828 

0'17754 

017725 

0`I7770 





Mean = 0°17736 + 0'00048, 


showing an amount of accuracy which may, I think, be com- 

pared with that obtained with much more expensive and delicate 

apparatus, T. S. HUMPIDGE 
University College of Wales, Aberystwyth, June 27 





The Lachine Aérolite 


THE most remarkable fall of an aérolite that has yet been 
recorded took place at Lachine, about eight miles from Montreal, 
on Saturday, July 7, 1883. I give the following account from 
the Montreal Daily Star of July 11 :— 

“*The fall of the aérolite transpired during a rain shower on 
the forenoon of Saturday, and there were no premonitory indi- 
cations to show that the air was more than usually charged with 
electricity. The person who witnessed the fall of the aérolite 
more clearly than any one else was Mrs. Popham, wife of Mr, 
John Popkam, insurance agent. Mrs, Popham was seated in 
her house up stairs sewing, when all of a sudden the apartment 
became illuminated with a blinding flash of light. ‘Lhe lady 
instantly glanced out of the window, when to her astonishment 
she beheld a huge mass of fire descending towards the earth i? 
a diagonal direction. This brilliant body had a solid nucleus 
that appeared to the eye about four feet square, and a strange, 
indescribable noise was caused by its flight through the air, 
Simultaneously, as it seemed to Mrs. Popham, she received a 
paralysing shock that affected her from head to foot, as if the 
entire contents of a highly-charggd battery had been discharged 
into her body at once. The astonishing brilliancy of the meteor 
caused a temporary loss of sight, and it was fully half an hour 
` before the lady could distinguish surrounding objects. When 
Mrs. Popham first beheld the falling mass she fancied that it was 
about to strike the house, and is still of the Opinion that it must 
have passed alarmiggly close. The lady took several hours to 


recover from the shock, and when Mr. Popham returned home | 





several hours after he found her partially prostrated from its 
effects, 

“Mr. McNaughton, a brother of Mrs. Popham, was sitting 
down stairs reading when the flash Ame. He jumped up, and, 
looking out of the window under the trees towards the river, he 
plainly saw the fiery ball strike the water at a little distance 
from the shore, causing a mountainous upheaval and sending 
splashes in every direction. 

“Mr. Horace Baby also ‘saw the glare caused by the flight 
of the meteor, although he did not actually see the body itself. 
He said that he felt a tremendous Shock, and that he could feel 
the electricity oozing aut of his finger-ends for some time after. 

“Mr. C. P. Davidson, Q.C., was sitting down to lunch at the 
time, and describes the crash as being trem€ndous.” The Raw- 
lings family also felt the shock severely, as indeed did half the 
village. Mr. Popham’s cottage stands about seventy feet from 
the water’s edge at Stony Point, and itis thought that the aérolite- 
fell into the stream about twenty or thirty yards from the shore, 
in about twenty feet of water. Owing to the high winds since 
the occurrence the water has been so muddy that it has been * 
Ir possible to locate the whereabouts of the meteor, Am attempt, 
however, will shortly be made to bring it to the surface,” 

I will send further details when they come to hand. 

E. W. CLAYPOLẸ e 

New Bloomfield, Perry Co., Pennsylvania, July 15 e 





Cold and Sunspots . 


YOuR correspondent, Mr, C. J. B. Wiftiams, is wrong in the 
statement he makes in NATURE, vol. xxviii, p. 103, concerning 
the cold in California in the month of March. The month was 
the warmest March we have had for some years, the mean tem- 
perature being 3°'5 above the average, and 2°8 above the aver- 
age for the whole of the Pacific coast. F ebruary, on the con- 
trary, was a very cold month, the mean temperature being 3°6 
below the average. I believe it will be found that the mean. 
temperature of a hemisphere is r@t affected by sunspots. That 
the seasons, however, are influenced by the state of the sun’s 
surface I have no doubt, but this only in a secondary manner. 
In a paper read before the California Academy of Sciences in 1870 
(see Proceedings, vol. iv. p. 128), I pointed out that our extreme 
seasonal climates were caused by the prevalence of broad belts 
of north and south winds which would extend continuously from 
east to west for 1500 or 20co miles, and would blow over the 
same surface for months together, causing extreme seasons with 
temperatures above the average where the south current pre- 
vailed, and cold winters where there was a northerly current. 

As a general rule when there is a coid winter on the Pacific 
coast the winter in the Masen States is mild. The following 
figures taken from the U.S. Meteprological Reports will 

td 


illustrate what I mean :— r 


s 
Mean Temperature for February 1883 
Below the Average 4 Above the Average = 
North Pacific States .... —4°3/North Atlantic States +2'2 
Middle Pacific region -4'3| Middle Atlantic States +4°3 
South Pacific region ... —2°1| Florida Bais: e +6°3 


Thus while on the whole of the Pacific coast the temperature 
of the whole was from 4°'3 to 21 below the average, on the 
Atlantic coast the temperature was from 6°°3 to 2°'2 above the 
average, 

Towards the end of February the north current that had been 
prevailing over the western regions of the continent during the 
whole of the winter shifted to the east, and this change of longi- 
tude was accompanied by some of the worst cyclones that have 
visited the central and middle States for years. 

During the month of March, whilst we were under the répinte 
of a south current, the temperature in the Eastern States was 
low, the temperature in Massachusetts for March being 7°°3 
below the average. 

My own belief is that the connection between the character of 
our seasons and sunspots will have to be worked out through the 
influence of the sun on the regional distribution of air currents, 

San Francisco, Cal., July 3 JAMES BLAKE 





Intelligence in Animals—Can a Viper Commit Suicide? 
HAVING occasionally caught a viper, and kept it fora time 


in a glass case, one of the platelayers called me Jast Thursday 
and said ‘‘ there was a fine 


‘Long Cripple’ (a local pame for a 
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serpent of any kind) lying on the bank a few yards down the 
line.” I went to the place indicated, and there was a very large 
viper basking in the sun, but when I got near, it began to move 
away, and to prevent its esfape I gently pressed a stick across it 
while I sent the man to fetch a glass jar to secure it in; but 
_ when it found its progress arrested, it began in a very spiteful 
manner to dart its nose forward, striking at the stick and stones 
and anything that was within its reach, but I could not see that 
it opened its mouth to make a real bite ; but when it found with 
all its wriggling and twisting it was unable to free itself, it 


turned its head round upon it-elf, and about four inches from’ 


the head it opened its jaws and gave itself a bite, and when the 
fangs were well into the skin, it gave an extra squeeze, as if it 
intended to*make sfre that the operation should be thoroughly 
and effectively performed. It then deliberately withdrew its 
fangs, and in so doing it turned its head first one way and then 
the other, so as to withdraw one fang at a time. 

Its head then went forward, and its body and tail became 
straight, and there lay the viper apparently lifeless, but I noticed 
a slight tremor in the skin and scales, which gradually passed 

, from the’head to the end of the tail, I took it up with my hand 
and placed it in the glass jar, and stood the jar in the window 
where the rays of the sun were hot, and in twenty five minutes 
the viper began to show signs of life, and in an hour it was as 
Iwely as if nothing had happened. 

I should be glad to know whether it has come to the know- 
ledge of any of the readers of NATURE that any human being 
or any animal hasedied from the bite of a viper. In my 
boyhood I haye known sheep being bitten in the under jaw 
near the lip, and the animals head has swollen very large, but 
invariably the sheep were well again when seen early on the 
‘following morning. 

Some-twenty years ago I saw a man who had been bitten in 
the hand by a viper, and his arm swelled and turned purple in 
places, and he was sick and faint for some hours, but he told me 
-he was as well twenty-four hoys after the bite as he was before, 

R, LANGDON 

Silverton Station, Cullumpton, Devon, July 28 





A Cat and a Chicken 


THE account I extract below was given in a local paper dated 
“May 30 last :— ; 

© Strange Attachment.—A curious instance of the above was 

brought to our knowledge by Mr. Hibbs, of the ‘ White House,’ 
Swanage. A hen sitting on thirteen eggs hatched out twelve 
chickens on the xgth inst., but during her sitting four stray eggs 
had been laid in her nest, and as the egẸẹs had not been marked 
these could not be removed. The hen with her tittle brood 
were nag taken from the™est till two days later, when one of the 
stray eggs was found to be just b@rsting Ws shell. Mrs. Hibbs, 
in trying to assist the little stranger by removing the shell, some- 
what injured it, and thinking it would die, and not liking to kill 
it herself, she thought that her cat (which happened tu have a 
kitten a few days’ old) would make short work of it. Strange 
‘to say the cat commenced to remove all the shell from the 
shatching chick, and then to shelter it with her kitten; since 
which she has carefully looked after it, and it is certainly a 
pleasing and unusual sight to see the little chick nestling between 
the forepaws of its foster mother with the kitten in close 
proximity, Mr. Hibbs tried to put the chicken with the rest of 
the brood, btt the cat was so uneasy until the chicken was 
restored to her, that Mr. Hibbs has decided to let her have her 
own way, and bring them up together.” l 

I kept the paper by me, intending, if I could verify the 
incident, to send the report of it to you, But under pressure of 
other writing it was not till a week ago that I addressed a letter 
to Mr. Hibbs. Last night I received from Mr. James Andrews 
of Swanage the following reply :— 

c Faireross, Wyke Regis, Weymouth, July 24, 1883 

“ DEAR SIR, —David Hibbs of Swanage has forwarded me your 
letter of the roth inst., asking me to reply to it. This he has 
done, I presume, as I had put bis paragraph to the paper a little 
into ‘shipshape’ for him. 

‘Tam a resident at Swanage, and the bank manager there, 
end can vouch for the details of the ‘Strange Attachment’ just 
as recorded, I went round'at Hibbs's request when the chicken 
was four days old. The old cat was lying down—the kitten 
asleep—and the little ghick nestling with the cat, who would lift 
up her foreseg whenever the chick came near, fo allow the chick 


= 


to nestle under its ard, when it would close its arm *aroynd it 
in a most amusing and affectionate way, and seemed to be much 
more anxious about it than her own kitten. They began feed- 
ing the little chick at the first by sprinkling sop on the hair of the 
cat, which the chick wonld pick off. I do not know whether 
Hibbs has replied to you as well, as he did not say, but I hope 
the above will be sufficient.—JAMES ANDREWS.” 


It is to be noted that these aberrations from inherited habit— 
to which we have given the convenient name of instinct—oceur 
almost invartably under the steong solvent of the maternal 
eropyh; but that they should octur at all points strongly towards 
the essential oneness and common origin of all life—however 
widely it may have deviated later along its ancestral lines of 
descent, Henry CECIL 

Bregner, Bournemouth, July 259 





Primeval Man and Working-Men Students 


I RECEIVED a letter with great pleasure a fortnight ago from 
four new correspondents, who said they were working-men of 
Plaistow who had read my notes on Primeval Man in NATURE, 
had studied the Pitt-Rivers collection, and wished to show me 
their finds in Essex and have fhe North-East London position 
personally explained to them, Sunday having been mentioned 
as a convenient day, and this being approved by me, my corre- 
spondents (Messrs, W, H. Smith, Awos Herring, W. Swain, and 
Philip Thornhill) came here on Sunday morning, July 29. The 
stones brought were of great interest, mostly belonging tothe Essex 
positions published by me. One example was a superb, rather 
large, wedge-shaped, pointed, slightly abraded, and ochreous 
implement found at Leyton; two were from Plaistow, a locality 
almost unrepresented in collections ; one from West Ham, and 
other pieces from Wanstead. A somewhat small ovate specimen 
of great interest was found by one of my correspondents in the 
gravel excavated for the New Albert Dock, the extension of the 
Victoria Dock. The object of the grgatest interest was a rude 
scraper-like tool made from a somewhat large piece of tabular 
flint, and found in gravel excavated between” Loughton Railway 
Station and the ‘‘ Robin Hood” Taven, undoubtedly artificial 
and palolithic ; this ancient gravel is I think usually placed in 
the Glacial series ; the find must be accepted as genuine. I may 
say here that on the 23rd of this month I found another imple- 
ment and six flakes in gravel brought from Ware. 

After my friends had looked over the collection here, listened 
to a few hints, and received a gift each of an implement from 
my own store in pleasant remembrance of the visit, we went to 
see some of the small excavations still open near Stoke Newing- 
ton Common, in one of which the line of the “ Palzeolithic 
Floor” was distinctly visible, covered with about two feet of 
‘trail and warp” and surmounted by humus, We then went 
into the Lea Valley, the meaning of the wide and deep excava- 
tion since paleeolithic times being well understood by my visitors. 

38, Kyverdale Road, N. WORTHINGTON G. SMITH 





A Remarkable Form of Cloud 


THE peculiar cloud formation’ observed by Mr. Hopkius and 
communicated to NATURE, vol. xxviii. p. 299, was also seen by 
me on Sunday, July 22, at 10.35 p.m. What I saw accords 
almost perfectly with the description given by Mr, Hopkins ; 
but there was one rather important exception. Starting irom a 
little above the horizon in the north-north-west I obseryed the 
position of another arch of cloud, cleirly defined, strictly parallel 
to the principal arch, and ending somewhat abruptly about 20° 
from the zenith. The main streak was separated from it by 
* bout three times its width, and the intermediate space was quite 
clear. Both clouds appeared comparatively dense, and were 
situated at a moderate elevation. I did not notice any change 
in their appearance, nor did I see them break up. 

It seems not improbable that currents of air from the north- 
north-west, passing through an otherwise tranquil but vapour- 
laden atmosphere of a much jower temperature than the sur- 
rounding air, may have originated these streaky bands of cloud 
by condensing the aqueous vapour suspended along their course 
into definite form. ARTHUR EBBELS 

Clapham, July 3r 





— 


WITH reference to Mr. Hopkins’s lett@& in NATURE last 
week (p. 299), I may say that I observed the bow-like band of 
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cloud, and hoticed that it had what I ma compare to a bow- 

string stretched from end to end. On Thursday, July 19, from 

1I to 12 p.m., the whole sky was divided by such band: con- 

verging east and west. This was noticed by many persons in 

Essex, where I was staying. E. C. WALLIS 
31, Meadow Road, S.W. 


ON MOUNTING AND PHOTOGRAPHING 
MICROSCOPSG OBJECTS? 


k II. 


HE prepared slide fixed in a clip should be placed on 

a hob or in a cool oven (not above 50° C.) for two 
days, by which time the excess of balsam round the edge 
of the cover will have become brittle, and can be removed 
with the point of a scalpel or penknife. Any balsam still 
remaining can be cleaned off with methylated spirit and 
a clean soft rag. The fifial cleaning of the slide may be 
done with soap and water. As the balsam itself serves 
to secure the cover to the slide, no cement or varnish is 
needed, and it remains only to label the object. 

After successfully mounting this object, no difficulty 
will be experienced in applying the same methods to 
other small insects ard parts of insects, such as antennae, 
spiracles, feet, wings, ovipositors, corneas, trachee, &c. 
The two last cases, however, require careful dissection. 

Animal hairs are best mounted in balsam, and the only 
special treatment they require is soaking for a short time 
in ether to remove grease. 

The siliceous skeletons of diatoms and spicule of 
sponges and Holothuriz require cleaning from extraneous 
matter by treatment with strong acids, but space will not 
allow a description of the details of their preparation. 

The mounting of the &gans and tissues of the higher 
animals and plants should not be attempted until tolerable 
facility has been acquired in the preparation of the 
simpler objects previously mentioned, as their structure 
is usually revealed only by the somewhat difficult process 
of cutting thin sections of them. 

Most animal substances require hardening before they 
can be cut. Hardening may be thus effected. The per- 
fectly fresh tissue is to be cut into pieces about the size 
of Spanish nuts, and soaked in ten times its bulk of a 
solution, consisting of one part of methylated spirit, and 
two parts. of a 4 per cent. solution of chromic acid. At 
the end of twenty-four hours, and again after every third 
day, the solution is to be changed. After a week or 
fortnight the pieces should be well washed in methylated 
spirit, and will then be hard enough for cutting. 

The next process is to embed the tissue in some sub- 
stance firm enough to afford it support, yet soft enough 
to be readily cut with it. A good material for this purpose 
is a mixture of three or four parts of solid paraffin (paraffin 
candles), three of lard, and one of paraffin oil. It should 
be heated just sufficiently to keep it fluid, and the hardened 
tissue from which the exc:ss of alcohol has been drained 
should be soaked in it for a quarter of an hour if of 
moderately close texture. If of very open texture—lung 
or testis, for instance—it must be soaked for about half an 
hour in rectified alcohol, and for a like period in absolute 
alcohol, to remove all traces of water. Then after dis, 
placing the alcohol by a quarter or half an hour’s immer- 
sion in oil of turpentine, the tissue may be placed in the 
melted wax, which being readily miscible with the 
turpentine, will gain access to all the interstices of the 
substance, 

A mould must then be pregared by gumminga piece of 
paper round a cork or cylinder of wood, the paper being 
allowed to project about three-quarters of an inch. Into 
this mould the substance is to be put, and the space filled 
up with some of the melted wax. When quite cold the 
paper may be stripped off, and the preparation will be 
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x Concluded from p. 303. 


ready for cutting with a razor, wetted with spirit to prevent 
adhesion of the sections. 

The sections as they are cut are to be floated off the 
razor into methylated spirit, from which they may be 
transferred to a staining fluid. 

The object of staining is in most cases not simply to 
impart a general colour to the object, but to take ad- 
vantage of the fact that different parts are affected in 
different degrees by the same dye and are thereby clearly 
discriminated. Thus if an ammoniacal solution of car- 
mine be employed, the structures which are first and most 
deeply stained are nuclei, axis cylinders of nerves, and 
ganglion corpuscles. Toa less extent it stains the proto- 
plasm of gland-cells and connective tissue corpuscles. 
But if the action be too long continued, the whole will be 
deeply and uniformly stained, and the selective power will 
be lost. 

Carmine solution may be prepared by dissolving with 
the aid of gentle heat 2 grammes of carmine in 4 c.c. of 
ammonia and 48c.c. of distilled water. Continuethe heat 
or expose to the air until the smell of ammonia has 
almost disappeared, and then keep in a well-corked bottle. 
When required for use, a few drops of this solution should 
be added to a watch-glass full of water. T 

Logwood resembles carmine in its action and is by 
many preferred to it. It may be prepgred as follows*%— 
12 grammes of extract of logwood and 36 grammes of 
alum, both in fine powder, are to hẹ mixed with 6o c.c. of 
distilled water, stirred well with a glass rod and filtered. 
Add to filtrate 5 c.c. rectified alcohol. Dilute with two 
or three times its volume of distilled water when used. 
When the tissue has been hardened with chromic acid, 
the sections should be soaked for a few minutes in a I 
per cent. solution of sodic biemrbonate to neutralise the 
acid before staining in logwood. 

No general rule can be given for the length of time the 
section must remain in the staining fluid. It will vary 
from a few minutes to as many hours, and the section 
must be removed and examined with the microscope from 
time to time to see when the process has gone far 
enough, 

When sufficiently stained, the excess of staining fluid 
is to be drained off and the section passed through recti- 
fied spirit 60 O.P., oil of cloves, and oil of turpentine, 
remaining about five fhinutes in each, and may then be 
mounted in balsam as already described. 

For displaying tesselated epithffium in mesegteries, 
lungs, and blood-vegsels, n8thing can be more beautiful 
than staining by oxide of silver reduced from the nitrate. 
The perfectly fresh membrane or the section of hardened 
tissue as the case may be must be well washed with dis- 
tilled water and then soaked for five minutes in a 5 per 
cent. solution of nitrate of silver. It is then again to be 
washed and exposed in distilled water to sunlight until it 
assumes a brown colour. The necessary exposure will 
vary from ten minutes to an hour or more. After a final 
wash in distilled water, it may be treated like objects 
stained by other methods. By this treatment the tissue 
assumes a general pale brown tint and the outline of 
every cell is sharply marked out by a deep brown 
deposit of argentic oxide in the intercellular substance. 

Many vegetable tissues, such as cork, pith, succulent 
leaves, and some fruits, tubers, and roots, can be cut 
without previous preparation, and for such as are too soft 
to be cut in the fresh state the process of hardening is 
simpler than that employed for animal substances. De- 
hydration by simply soaking for a day or two in methy- 
lated spirit usually suffices. 

Stems of plants usually require softening before cutting, 
and this softening can be effected if the wood is young 
by two or three days’ immersion in methylated spirit to 
remove resinous matter, followed by maceration for from 
four days to a week in water. When the wood is old or 
unusually hard, the maceration mugt be prolonged or the 


322 





specimen may be boiled for a short time. Longitudinal 
sections may be cut by gluing the piece of stem to a cork 
to afford a hold upon it. 

The preparation of Sections of minerals and rocks is 
usually considered a very difficult matter, but much may 
be accomplished without the aid of the usual lapidaries’ 
wheel for cutting and the revolving lap for grinding the 
sections, if the microscopist provides himself with a flat 
piece of lead six to ten inches square, and two pieces of 
boiler plate of the same size, planed on one side. A chip 
of the rock may be ground flat on the leaden lap, charged 
with coarse emery and water, and the process continued 
with emary of moderate grain on one of the iron plates, 
and ‘the finest flour emery on the other. The flat side 
being then cemented with balsam undiluted) to a piece 
of plate-glass about an inch square, the process of grinding 
may be repeated on the other side of the chip, until it 
becomes perfectly transparent. It may then be detached 
from the glass by soaring in benzole, and mounted in 
balsariein the usual way. 

When the sections are to be mounted dry, which is 
very rarely the case, the fine scratches left by the flour 
emery must be removed by giving the section a final 
“polish on a hard and flat oilstone reserved for the purpose 

and wetted with clean water only. 

“When it is desired to preserve the natural colour of 
objects, espe ially of such as contain chlorophyll, the 
necessary preliminary treatment with alcohol raises an 
objection to the balsam process, and another objection is 
that some tissues are rendered too transparent, and many 
of their finer features are obliterated by the highly refrac- 
tive balsam. 

In these cases the object must be mounted in some 
aqueous medium, the bes and most convenient being a 
preparation of glycerine and gelatine, which formsa trans- 
parent jelly when cold, but is easily liquefied by heat. It 
is best to buy this “ glycerine jelly,’ as it is troublesome 
to maks on asmall scale. When required for use it must 
be liquefied by standing it ina cup of hot water. 

In general, objects to be mounted in glycerine jelly 
should not be embedded, but if any support is needed in 
cutting, this should take the form of two pieces of cork 
hollowed out to the shape of the object. 

Water in the objects no longer presents any difficulty 
in this method of mounting, but “air has still to be con- 
tended with, andthe methods adopted for its elimination 
in the balsam procé¥s are no longer applicable. Some 
objects may be freed from dir by Boiling in water for a 
few minutes, but many would be spoilt by such treatment. 
Recourse must then be had to the air-pump, or, if this 
instrument is not accessible, to a very simple process 
depending on the great solubility of air in water.’ 

A wide-mouthed bottle of about four ounces capacity, 
with a closely fitting so/éd stopper, is completely filled 
with water, which at the time is, and forhalf an hour 
previously has been, boiling, in order to expel all traces 
of dissolved air. The stopper being then inserted with- 
out inclosing a single air-bubble, the bottle is set aside 
until cool enough to receive the sections, which are then 
to be put into it. A few drops of boiling water are then 
to be added to make good the inevitable loss in removing 
the stopper ; the bottle is to be again closed, wiped dry, 
and securely sealed with melted paraffin. After twelve 
hours it may be opened, and the whole contents turned 
into a white porcelain shallow dish. The sections can 
then be easily seen, and picked out with a section-lifter, 
and should be soaked for half an hour ina 50 per cent. 
solution of glycerine before mounting. 

The process of transferring the object to the slide, 
applying the liquefied jelly, and lowering the cover, are 

exactly the same asin the balsam method, and the slide 
“should be set aside in a clip for a few hours for the jelly 


1 The writer cannot remember where he has seen this’ process described, 
but he can testify to its ef@ciency. 
oe > 
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to solidify. In cOld weather it is advisable t warm the 
brass table by means of a spirit lamp, or the jelly may 
viscify too quickly. 

When quite cold and set, the excess of jelly may be 
cleaned from the edges of the cover glass, and the slide 


-may then be ringed with asphalte while running in the 


turntable. Two or three subsequent coats of asphalte 
and the attachment of labels will complete the slide. 

The objects for which glycerine jelly is most suitable 
are the lower forms of vegttable lite--Alga, Desmidia- 
cee, Characez, Hepaticee, Fungi, Lichens, Mosses, &c., 
and cuticles and sections of plants of all kinds. Many 
animal tissues are also better seen in it than in balsam. 

It is but seldom that otheg preservative media are re- 
quired, and it will be found that almost all objects may ~ 
be suitably preserved by one of the three methods here 
described. ’ 

Closely related to the preparation of objects for micro: 
scopic examination is their defineation by photography, 
an art of the greatest value on account of its freedom 
from bias and personal equation, and as a means of lecture 
illustration with the aid of the lantern it must be appre- 
ciated by the numbers who have experienced the diffi- 
culty of demonstrating microscopic structure to many 
persons. es 

This application of photography, which is almost as 
old as the photographic art itself, extending back to the 
days of Daguerreotype, owes its recent development and 
simplification mainly to the introduction of gelatine 
plates, and the object of Mr. Malley’s work 1 (which, how- 
ever, should be called Photomicrography, for it does not 
treat of the production of microscopic photographs, as 
its name would imply) is to show how in an ordinary 
room, with an ordinary microscope, photographic camera, 
and paraffin lamp, photographs» can be taken which will 
bear comparison with those obtained fh the old days by 
the aid of sunlight reflected fromm expensive heliostats, 
electric arcs, magnesium and lime light, microscopes of 
special construction, and rooms specially set apart for the 
work. It therefore appeals to a large class of persons— 
those who would wish to practice the art, but lack either 
the sunlight hours or the expensive illuminators and 
apparatus formerly considered necessary. 

The microscope, camera, and dark room, with their 
accessories, and the method of working with the Swan 
incandescent lamp and sunlight are described in detail, 
but the reader is perplexed by references to an illustra- 
tion which cannot be found in the book. Four Wood- 
burytype reproductions of photomicrographs of Aulauco- 
discus, Pleurosigma, and Surirella, scales of Lepisma, ` 
and Bacilli in human lung, accompany the work. 

The instructions for taking negatives by the wet col- 
lodion and gelatino-bromide processes and the production 
of positives, enlargements, &c., are clear and concise, but 
we must enter an emphatic protest against the author’s 
opinion that in object-glasses for photomicrography, depth 
of focus or penetraticn is to be sacrificed to angular aper- 
ture. Penetration and flatness of field are really of greater 
importance in lenses for photographic than for visual pur- 
poses, for in viewing an object under the microscope the 
observer bas the power of focusing in rapid succession, ` 
and by imperceptible gradations, points at different depths 
and different distances from the centre of the field ; but a 
photograph represents only such structures as were in 
focus at the time of exposure, and once taken, the focus 
is unalterable. It is therefore desirable to secure as great 
a depth of focus and as flat a field as possible—qualities 
which are incompatible with large apertures. e+ 

Mr. Malley very properly advises his readers not to 
walk about during the exposure of a plate, but the exten- 
sion of the prohibition to speaking also is surely an 
unnecessary restraint. 


1 ‘6 Micro-Photography,” by A. Cowley Malley, @.A., M.B., &c. (Lewis, 


Gower Street.) 
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PROPOSED ZOOLOGICAL SPATION AT 
GRANTON, NEAR EDINBURGH 


pas the half-yearly meeting of the Scottish Meteorolo- 
gical Society held at Edinburgh on Thursday last 

week, Mr. John Murray, convener of the Society's Fish- 

eries Committee, submitted the following Report :— 

“The Fisheries Committee of the Council appointed in 
February last have had under their careful consideration 
the matters remitted to them by the Council, viz. the 
carrying out of investigation$ in accordance with the 
terms of the grant of 1500/4 made to the Society by the 
Executive Committee of the International Fisheries Ex- 
hibition held in Edinburgh in 1882. The Committee 
recommends (1) to continue “and extend the river obser- 
vations and the observations made by the District Fishery 
officers through the Scottish Fishery Board, and to dis- 
cuss all observations made to the end of the fishing 
season of 1883, which ar@ yet undiscussed. 

“2. To obtain the assistance of a few naturalists in 
making observations at several of the chief fishing cen- 
tres and principal inland lakes. Prof. Herdman has 
consented to reside at Loch Fyne for a month, and to 
arrange for observations fora year. Mr. Hoyle is in like 
manner to go to Peterhgad, and Mr. Beddard to Eye- 
mouth. The Rev. Dr. Norman has during the present 
month been engaged in examining a large number of the 
Scottish lochs. Instructions have been drawn up for the 
guidance of these gentlemen, and a sum not exceeding 
50/. has been placed at the disposal of each for the ex- 
penses immediately connected with the investigations. 
These observations are of a strictly tentative character, 
but will certainly lead to additions to knowledge, and are, 
moreover, necessary as a basis for further investigations. 

“3. The Committee h%ve had under consideration the 
recommendation ðf the Executive Committee of the 
Fisheries Exhibition asto the foundation of a zoological 
station, A number of the members of Committee have 
examined the capabilities of the old Granton Quarry, 
which has been for many years in direct co.nmunication 
with the sea, as a suitable position for a zoological 
station. 

“ The convener has drafted the following scheme, which 
in the opinion of the Committee would, if carried out, 
afford excellent facilities for biological researches and 
meteorological observations bearing’ upon these in- 
quiries :—It is proposed to inclose the Granton quarry, 
which has an area at high water of about ten acres, and 
depths varying to sixty feet, so as to regulate the inflow 
and outflow of the tide in such a manner that while 
admitting abundance of sea water at each tide, fish and 
other animals will be prevented -from escaping out of the 
inclosure. This will be done by means of stakes and 
wire with other kinds of netting. The quarry will then 
be stocked with all kinds of fish and marine invertebrates. 
When it is desired to separate fish or other animals for 
special study this will be done by floating or fixed wire 
and wood cages, 

“A barge, about 64 feet by 27 feet, of great stability, 
will be moored in the inclosure ; upon this will be built a 
house with laboratories, workrooms, and a library ; it will 
also be furnished with a small windmill to pump up sea 
water into a tank on the roof. The water in this tank 
will be conveyed by pipes to the various tiled tables, glass 
jars, and aquaria of the establishment. A small cottage 
will be built on the shore for the accommodation of the 
keeper and engineer, with one or two spare rooms. A 
steam pinaace for dredging and making observations in 
the Firth of Forth and the North Sea will be attached to 
the station. l 

‘A naturalist will be appointed whose duty will be to 
make continuous observations and experiments, assisted 
by the engineer and keeper. There will be ample accom- 
modation for fou? other naturalists to work at the station 


and carry on investigations; and, so far as the accom- 
modation will permit, British and foreign naturalists will 
be invited to make use of the station free of charge. 

“ ‘Towards the carrying out of this scheme the Duke ot 
Buccleuch has liberally granted a I€ase of the quarry at a 
nominal rent, with permission to erect a cottage on the 


shore; and Mr. Howkins, his Grace’s local commis- 


sioner, has promised all the assistance in his power to 
further the undertaking. A gentleman who takes a warm 
interest in the progress of research in Scotland has 
offered Iooo/, to construct the barge and fit it up with 
laboratories and workrooms. Mr. John Henderson (of 
Messrs. D. and W. Henderson, shipbuilders, Glasgow) 
has undertaken to provide the plans and specifications of 
the barge and laboratories gratuitously; Mr. J. Y. 
Buchanan has promised to fit up one of the rooms on 
the barge as a chemical laboratory suited to the require- 
ments of the station; Mr. Thomas Stevenson, the 
Society's Honorary Secretary, has agreed to give his pro- 
fessional services in inclosing the quarry gratuitously; 
and Mr. John Anderson, of Denham Green, has°under- 
taken to provide the station with a salmon and trout 
hatchery. The convener will furnish the laboratories 
with apparatus, and place his large zoological library af 
the service of workers. A number of gentlemen have 
promised to support the undertaking when once com- 
menced ; and the convener believes that within a few 
months he will be able to announce that the station has 
been presented with a steam pinnace and with funds for 
the erection of a cottage on the shore—the only deside- 
rata to complete the scheme. 

“In these circumstances the Committee, believing that 
this scheme deserves their hearty support, recommend, 
for the year ending November 1, 1834, a grant from 
the Fishery Fund not exceedir& 309}, and 2504 for each 
of the two subsequent years, towards the expenses of the 
station, off the conditions that the biological and metecro- 
logical observations and the investigations above referred 
to, relative to the Scottish fisheries, be carried on, and 
that a report on the work done be annually furnished to 
the Council of the Society.” 

The above grants were agreed to, and it was announced 
that the works at Granton would be com nenced at once. 
It is expected that by the beginning of November the 
proper work of the station will be begun. Already, we 
understand, several distinguished naturalists have signi- 
fied their intention to avail themselyes of the altogether 
unique facilities which will Qe afforded by this zockogical 
station for the succéssful prosecution of biological re- 
search. It is gratifying to observe the heartiness with 
which the funds required for carrying out this admirable 
scheme are being provided, and it cannot be doubted 
that the 8007. still required for the steam pinnace, the 
500/. for the cottage, and the 2007. for inclosing the quarry 
will also be soon provided by some of our more generous 
patrons of science. 





ELEVATION AND SUBSIDENCE; OR, THE 
PERMANENCE OF OCEANS AND CON- 
TINENTS 


[T has been observed, and with increasing frequency 

within the last few years, that wherever considerable 
weight is added on any part of the earth's surface, a 
corresponding subsidence of its crust almost invariably 
follows. It is generally admitted that nearly the whole 
of the sedimentary rocks, enormous as their known thick- 
ness is, were deposited in shallow water, and therefore in 
slowly subsiding areas. The Palæozoic rocks consist 
mainly of sandy and muddy sediment, with ozcasional 
intercalated zones of limestone. They everywhere bear 
witness to comparatively shallow water and the proximity 
of land. Their frequent alternations of sandstone, shale, 


conglomerate, and other detrital materials, their abundant 
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rippled and sun-cracked surfaces, marked often with 
burrows and trails of worms, as well as the prevalent 
character of their organic remains, show that they must 
have been deposited in greas of slow subsidence, bordering 
continental or insular masses of land.! Vast thicknesses of 
strata have been continuously deposited at or near the sea- 
level. The coal-measures present a series of alternating 
layers of vegetable matter and brackish water sediments, 
reaching in the South Wales district a thickness of upwards 
of 10,000 feet, whose accumulation must have been accom- 
panied almost foot by foot by a corresponding subsidence. 
The Cambrian sediments accumulated in the British area 
to a thickness of 23,000 feet apparently without any 
great chahge inthe depth of the sea in which they were 
formed; and throughout the deposition of the whole of 
the Silurians, subsidence seems to have kept pace with 
sedimentation. The Permian again furnishes many in- 
stances of sedimentation at or near the sea level sustained 
throughout great thicknesses, and of frequent alterna- 
tion of marine and freshwater deposits. Among Meso- 
zoic rocks, the New Red Sandstone furnishes an example 
of isolated basins of deposit to which the sea found 
repeated access, though a thickness in places of 3000 feet 
‘þad accumulated in them. The German Triassic basin 
is for the greater part of its thickness a succession of ter- 
regjrial deposits containing plant-remains. The Jurassic 
and Cretaceous Systems were deposited during inter- 
rupted depression of the sea bottom, while the Tertiaries 
abound with local inst£nces in which subsidence has kept 
pace with sedimentation. 

The washing of sea coasts and removal of material 
shown by the discoloration of the sea for miles round the 
shore in stormy weather, shows that the process of accu- 
mulation of sediment stil] progresses on a very large 
scale.2 It has been ascertained that nearly the whole of 
this must be redeposited within a distance of thiyty miles. 
If the waves have no disturbing power at a greater 
depth than 40 feet, and could therefore neither deepen 
the sea-bed nor prevent its silting up to within that 
depth, our shores should be surrounded by enormous 
tracts of shoal water, whose bottom might be grooved or 
deepened by local currents, but whose average depth 
would not exceed 4o feet, or even less, since many rocks 
are so protected by seaweed that their further degrada- 
tion when once below the reach ofesurf must be inappre- 
ciable. here is no cause therefore capable of generally 
deepening the sea rognd coasts beyond some such limit 
as this? except subsidence, and this can only be ascribed 
with any semblance of probability to the accumulating 
weight of sediment. The prevailing tendency on sea- 
margins is and must be towards depression, ard there 
are few residents on the sea-coast who would be unable 
to contribute valuable observations on this point. It 
must however be remembered that wh.Je raised beaches 
are conspicuous objects, depressed beaches could ob- 
viously hardly ever attract attention, even if the shingle 
had not been removed by the surf, and further, most, if 
not all, of the existing raised beaches may have been 
formed during the general elevation of the land that took 
place at the close of the glacial period. Other observers 

1 «(Text Bcok of Geolc gy,” Geikie, 1882, p. 647. 

2 M. Marchal has estimated that the sea deposits annually 60c,c00 cubic 
metres ( f sediments in the Bay of Mont St. Michel, and .10,co0,cco cn the 
coasts uf Flanders, Zealand, and Norfolk. 

3 My own experience on the scuth coast is that the weight of evidence 
points to a general sinking, for vestiges of submerged land vegetation and 
traditions cf submergence are very frequent. At Bournemouth I have seen 
heath plants and rocts, fresh-looking except for the incipient formation of 
pyrites, cast up from a tract of moorland now below the sea-level. Poole 
Harbour would kng since have been left by the sea if there were no suksid- 
erce, and a landing-s‘age with rings found below low-water mark furnish 
valuable data as to the amount that has taken place in historic times. The 
Solent must have been orig nally a harbcur like that of Poule, continually 
sulting, sinking, and enlarging, the depression travell:ng west and cutting one 
river after anc ther from the sea until the western channel was at last opened. 
‘Tine immense accumulations of mud in its channel seem to have dragged the 
land into a sort of trough with raised sides, so that the Yar, Med.na, and 


Brading Rivers flow inland ii stead of out to sea, On its margins we find 
there have been oscillations éf level, caused perl aps by alterations in the 
e 


| have recorded numerous submerged forests on “the coasts 
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of Cornwall, Devon, Somersetshire, and Wales. An ele- 
vation of the coast may, on the other hand, be sometimes 
accounted for when due consideration is given to the sur- 
rounding conditions. It may, for instance, conceivably 
be produced on any shores where considerable sediments 
are forming at some distance out to sea or where masses 
of cliff are being washed away. 

The extreme sensitiveness of the earth’s crust to any 
changes in the distribution ef weight on its surface is, 
however, best exemplified By those local depositions and 
removals of matter which have attracted more general 
attention at the present day. The chief of these is he 
transfer of matter by river a oe from large tracts, and its 
accumulation in such limited areas as plains, estuaries, 
and deltas. Borings of 400 and 500 feet have shown that 
these often consist of long successions of silts, which 
alternating layers of shells and of vegetable matter prove 
to have been deposited at or néar the sea-level, and the 
Wealden and Eocene formations in the British area show 
that such accumulations may exceed 1000 feet in thick- 
ness. In the case of deltas, subsidence must keep pace 
almost foot by foot with the accumulation, and be con- 
fined to the area over which the sediment is being de- 
posited, for any more rapid suQsidénce would check its 
growth and convert it into an estuary. This sinking is 
apparently of universal occurrence. 

A similar instance of the transfer of weight from larger 
areas and its precipitation on a very circumscribed area * 
is seen in coral atolls and reefs. The explanation of their 
formation given by Darwin requires a gradual subsidence 
keeping pace with their growth, which takes place within 
twenty fathoms of the surface only. This theory, simple 
and admirable as it is, accounting satisfactorily for all the 
observed phenomena of coral grewth, has been contested 
by Mr. Murray, who has shown tha? atolls might be 
merely incrustations of volcanic peaks. But his theory 
seems improbable by contrast, for it demands 290 vol- 
canic peaks at the sea-level in the Pacific coral area alone, 
every foot of which has been completely concealed by 
coral growth, though few volcanic craters are known so 
near the sea-level outside this area. We seem thus to 
have in coral growths another evidence of subsidence 
keeping pace with the increase of weight, sometimes, as 
soundings prove, to a depth of 1000 feet or more. The 
replacement of a column of sea water ICO fathoms in 
depth, by a column of limestone, would increase the pres- 
sure per square fathom from 6193 tons to 1487 tons, so 
that it is easy to realise how vast must be the increased 
pressure on such an area as that occupied by the great 
reef of Australia, 1250 miles long and Io to 90 miles broad. 

The sands, gravels, and clays; with marine shells and 
erratic boulders, prove that a great submergence took 
place during the Glacial Period, while Europe was under 
an ice sheet 6000 feet thick in Norway, and diminishing 
to 1500 in Central Germany. The extent of the submer- 
gence has been perhaps understated at Goo feet in Scan- 
dinavia, and was at least 1350 feet in Wales. A corre- 
sponding re-elevation accompanied the disappearance of 
the ice. It has often been supposed that the sinking of 
the west coast of Greenland is similarly due to its ice-cap. 
e Itis probable that great outflows of lava may in like 
manner occasion subsidence—though it is by no means 


position of the sediments through changing currents. The inroads of the sea 
at Pagham and Selsea shew the dcwnward mcvement to have extended along 
the whole of the Hampshire coast. i ; 

1 An elevation, for instance, has taken place on the Kentish coast which 
has closed the Stour to navigation and caused the sea to retreat from Stour- 
mouth, Richborcugh, and Sandwich, and which is also marked ,by the great 
exposures of Eccene along this part & the coast above law-water mark, and 
which could hardly exist where exposed to strong tidal and wave actin, un- 
less the abrading pr: cess were counteracted. ‘he immense deposits, taking 
place at a distance from shore, brought dewn by the ‘Thames, must lead _ to 
considerable subsidence in its estuary and cc nsequently some corresponding 
elevat.on along its shores. The Thames sediment is of unknown depth, but 
on its margins at Sheerness the alluvial mud is o feet thick, and at Up- 
church, opposite Queenborough, 75 feet. 

2 But 34 per cent. of sclids preexisted 

® 


a. 
in the water displaced by the rock. 
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so well ascertained a fact. 
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in Iceland that lava-streams very frequently terminate in . 
or flow under lakes or gulfs of the sea, though water pre- | 


sents no obstacle to their continued progress. 
have been filled in solid by outpourings of lava, and had 
those I observed existed previous to the flows the lava 
must have entered them in a more abrupt manner, and it 
seems therefore likely that they are depressions caused 


Lakes - 


by the weight of the lava. ‘But there are also instances in ' 


which the actual depressiop produced by the weight of 
lava-streams can be seen. Æ great lava flow has at some 


period debouched fram Skjaldbreith, and from two other ; 


nameless craters to the south-east, on to the historic plain 
of Thingvallir, forty square miles of which is water. At 
its northern end the lava ® still in its original position 
upon the slopes, but the whole central mass in the plain 
has torn itself away from the sides and sunk a hundred 
feet, leaving vertical cliffs of solid lava of that height on 
its flanks. ° 

Again, near Myvatn there is an immense tract of lava, 
the latest contribution to which, estimated by Mr, Lock 
at 31,000,000,000 cubic feet, welled out in 1875. This 
tract, known as the Orecefi, presents a somewhat analogous 
instance, for the centre of the flow has also broken away 
from its flanks and sunk. Myvatn, a lake of some thirty 
miles in extent appears fo have been formed by the weight 
of lavas which have poured on to the plain from nearly every 
side. Another recent stream in the same neighbourhood, 
whose source and age are unknown, follows the course of 
the Skjalfandafijét to the sea and terminates in a deep 
gulf. It appears that, as long as lava-flows occur in 
mountainous regions or in narrow valleys, any subsidence 
occasioned by the additionai weight is difficult to detect, but 
as soon as it enters on to plains the subsidence is marked. 
It may also be that valéeys in undulated or folded strata, 
being inverted arches, Would resist pressure, while even 
in valleys of erosion much of the pressure must be ex- 
erted obliquely against the mountain masses instead of 
wholly vertically as ona flat surface. It has been sug- 
gested that the discharge of masses of lava at the surface 
would leave cavities in the interior and thus occasion 
subsidence, and it has even been anticipated that Iceland 
would bodily disappear from this cause, like the island of 
Friesland, from the maps; but there is no evidence of 
any such cavities having existed in old basaltic formations 
or in volcanic districts, and it is far more probable that 
the escaped matter is pressed out by other lava which 
immediately replaces it. 
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I have, ghowever, observed , be reasonably maintained that these subsidences and the 


reelevations, which seem invariably to accompany tke 
removal of weight, whether by melting of ice, as in the 
glacial period, or by denudation, are not the result of the 
increase or diminution in pressur@? If the accumulation 
of sediment were due to the subsidence, instead of tke 
subsidence to the accumulated sediment, as recent.y 
suggested by Dr. Geikie, it would be most improbabie 
that they would so frequently bear such near proportion 
the one to the other. In none of these instances has the 
subsidence exceeded the accumulation, as must some- 
times have been the case if the sediment merely accumu- 
lated because a subsidence quite independent of it hap- 
pened to be in progress. e . 

Such subsidences would only be possible with a sub- 
stratum somewhere of viscous matter. Professors Shaler 
and Le Conte and Mr. Fisher, and many other very able 
geologists, have advocated the existence of a fuid or vis- 
cous layer between a solid interior of great density and a 
consolidated crust. If, Mr. Fisher maintains, it requires 
great pressure to solidify the materials at the tenfperature 
of the solid interior, a melting temperature may exist at 
some depth before the pressure is sufficient to solidify. 
Although Prof. Geikie and many other geologists do mòt 
admit the continuous existence of such a layer, it is difi- 
cult to see how they escape the conclusion. In his text- 
book? Prof. Geikie states that “ from te rate of increment 
of temperature downwards it is obvious that at no givat 
depth the rocks must be at the temperature of boil.ng 
water, and that further down, but still at a distance which 
relatively to the earth’s radius is small, they must reach 
and exceed the temperatures at which .they would fuse at 
the surface.” Further on he explains that the crystaline 
rocks of the Highlands of Scotland and of the Green 
Mountains of New England®are mechanical sediments 
metamorphosed chiefly where they are most highly cos- 
torted, or have been subjected to the greatest pressure. 
Strata of sedimentary origin which have accumulatea to 
thousands of feet in thickness may be depressed deep 
beneath the surface and brought within the influence 
of metamorphosis,” and be eventually reduced to a 
soft and pasty condition, and protruded into some of 
the overlying less metamorphosed masses in the form 
of granite veins, or be erupted to the surface in the 
form of lava. Thig is an absolute admission that at 
some depth, relatively not great, pressur@ converts 
solid into viscous or fluid strata, qc further states thut 
‘ There can be no doubt that the lines of equal ènt: rnal 


Dr. Fisher believes that all plains in proximity to | temperature (isogéothermal lines) for a considerable 


mountain chains, upon which the material provided by 
their denudation is spread out, sink under the weight of 
the material and cause a compensating elevation of the 
neighbouring mountains. The sub-Himalayan range con- 
sists of subaérial deposits from 12,000 to 15,000 feet thick 
brought down by torrents, and which must have been 
deposited on a level and continuously sinking plain. 
“The conclusion seems irresistible that corresponding to 
the long, though occasionally interrupted, depression of 
these plains, a correlative elevation of the great range 
which has supplied the deposits has been going on.” ? If, 
as inthe Himalayas, the region be one of approximate 
equilibrium, and much sediment is brought off the moun- 
tains and spread over the plains, the mountains beconfe 
after a while too light and the plains too heavy,? and ac- 
cordingly the mountains rise and the plains sink to restore 
the contour. This appears to be what has happened. 
These comprise nearly all observable instances in which 
weight has been transported from elsewhere to areas 


where it did not previousl exist, and are sufficient to | nucleus to melt.” 5 


prove that in such cases a subsidence more or less 
equalling in amount the vertical thickness of such added 
mMatter—except in the case of ice, which is of a much 
lower specific gravity—nearly invariably follows. Can it 


+ “ Physics of the’ Earth’s Crust,” p. 81. 


2 Ib., p. 82 


~ 


depth downward, follow approximately the contours of 
the surface, curving up and down as the surface rises 
into mountains, or sinks into plains ;” 3 so that it seems 
difficult to understand why the particular line of tem- 
perature or of pressure at which most rocks melt, should 
not be continuous. Like conditions must produce like 
results, and if the mere pressure of overlying strata can 
anywhere or at any depth render rocks molten or fluid, 
they will become molten or fluid wherever the require: 
pressure occurs, A nucleus kept solid at a temperature 
higher than its melting-point, through excess of pressure, 
cannot pass into a crust whose solidity is due to lowness 
of temperature, through absence of pressure, without the 
existence of that intermediate stage of pressure or temy.e- 
rature requisite to produce a melted zone or layer. Prot. 
Geikie in fact himself admits “that the nucleus though 
practically solid, is at such a temperature and pressue 
that any diminution of the pressure by corrugation of tie 
crust or otherwise, will cause the subjacent portion of the 
But as the pressure diminishes gra- 
dually throughout the crust from the enormous amount 
on the solid nucleus to the merely atmospheric pressure 

I1 L.c., p. 280. 

2 Geikie, “* Text-B ok of Geclogy,"’ p. 587. 3 L.c., p. 287. 


4 Fisher maintains that mcuntain chans have solid roots, far e` ceed ng 
5 Le yp 265. 


their bulk above ground, prejecting into the liquid layer. 
e 
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at the surface, how can the conclusion be avoided that 
there is everywhere a point in the earth's crust at which 
it must be just sufficient to keep rocks at the melting 
point. It seems utterly impossible, if it is once conceded 
that pressure does rend@r rocks fluid, to avoid the con- 
clusion that there everywhere exists a viscous substratu n 
following to some extent the contour of the earth’s 
surface. 

Such a condition is precisely that which will alone 
explain the undoubted fact that the addition or removal 
of even comparatively small weights produces correspond- 
ing changes in the previous level of the earth's surface. 
“ The deposition of 1000 feet of rock will, of course, cause 
a correspoading rése in the isogeotherms,” 1 that is, of the 
liquid layer, and ‘‘ denudation of the land must lead to a 
depression of the isogeotherms, and a’consequent cooling 
of the upper layers of the crust.” Dr, Fisher? proves 
mathematically, in fact, that a liquid layer and no other 

¿condition can explain the movements that have taken 
place in the earth’s crust, and satisfa:torily account for 
volcanic Action. 

It appears in the present state of knowledge almost 
impossible to estimate the depth at which a viscous layer 
could exist. The estimates that have been made vary 
from 1000 miles to only 50,000 feet. On the one hand, 
however, if it is a fact, as Dr. Geikie surmises, that sedi- 
mentary formationsof Silurian age have been fused and 
rendered viscous mainly by the mere superincumbent 
pressure of more rec@t sedimentary formations, the 
depth at which a viscous layer can exist must be less 
than the lowest estimate yet formed. On the other, the 
observed increase of temperature, not exceeding at most 
1° F. for every 50 feet of depth, the melting temperature 
of rock, 2009° to 3000° F., would not be reached at a less 
depth than 100,000 feet. Thħis is obviously too great a 
depth to account for some of the observed facts of 
geology, and is without any allowance for the intreasing 
density of rocks at great depths, or for the many unknown 
agencies which may contribute at such depths to lower 
their melting temperature. The inert weight of 25,000 
feet of rock of the density of slate, the thickness which ac- 
cording to Dr. Geikie has reduced rock to a viscous state, 
is about 2000 tons to the foot. I am not aware that 
any estimate has been made of the actual amount of 
heat that would be produced under such conditions. 
If, as musė be the case, any relatively small increase of 
pressure produces a digplacement in the molten layer, a 
compensating elevation must take place elsewhere, and if 
its effects are so considerable when thé weights are rela- 
tively small, the results of pressure applied to oceanic 
basins must be infinitely great. The theory that oceanic 
basins have been permanent has been embraced by many 
of the ablest geologists, and since sediment has been 
forming in them uninterruptedly, at however slow a rate, 
since Eozoic times, its aggregate vertical thickness by 
now must be colossal. The pressure of water alone upon 
the rocks forming the bed of the greatest depths of the 
ocean (say 4000 fathoms) would equal 61954 tons upon a 
square yard, and this pressure exists on a bottom which 
is at or near the freezing-point. The effect would be as if 
on land the pressure of the first 7000 or 8000 feet of rock 
generated no heat whatever, or rather as if the heat were 
intercepted by an icy layer, which also might conduct it 
away, with the result that the molten layer would rest 
under a greater weight under the ocean, where the rocks 
have been observed to be denser, than it does under the 
land. This extra weight, even if small, would tend to 
render the greatest depths of the ocean permanent, but 
lines of current, where sedimentation was less rapid, 
would present lines of relatively less resistance, which, 
becoming more and more elevated, would in time form 
submarine ridges or banks or dry land, until the extreme 

I Geikie, Zc., p. 287, 1° F. for every 50 fcet. 
2 « Physics of the Earth’s Crust,” 
td ° 
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tension might posğbly become relieved by theeeruption 
of volcanic matter. The lines of absolutely least resist- 
ance would, however, most frequently perhaps coincide 
with sea-margins, because these would often be the 
nearest lines free from the pressure of accumulating sedi- 
ment. While, therefore, actual shore-lines may be de- 
pressed by local sedimentation, there may be inland a far 
more important tendency to elevation. The recent 
mountain chains, whether volcanic or otherwise, follow at 
a distance the contours of coasts, and it is likely that such 
apparent exceptions as the Alps, Urals, and Himalayas 
were in proximity to coast-lines af the time of their 
formation. 2 

To this extent, I believe, the permanence of ocean 
basins can be maintained, but®the past and present dis- 
tribution of both plants and pulmonate mollusca, which 
alone in terrestrial life seem to have any antiquity as 
species, appear to be wholly against any further extension 
of it. e 

That such considerations, theoretical as they seem, 
may havea practical value to geologists, a recent Journey 
to Iceland abundantly proved. There is not only there, 
but in the Faroes, evidence of a period of quiescence be- 
tween two great basaltic formations, during which plants 
grew and lignite was formed. It even appears that this 
quiescent period extended synchr8nously from Ireland to 
Greenland. During this time the Lower Eocene flora, 
splendidly represented at Reading, seems to have migrated 
through increasing temperature as far north as Green- 
land, for the Reading plants are almost wholly those 
which were thought to be characteristic of northern 
Tertiary floras and distinctive of Miocene time. — A con- 
nection between Europe and America in these high lati- 
tudes has also been inferred on many grounds to have 
existed at about the same period. ® Does it not seem as if 
the elevation of land (which permitted these floras thus 
to migrate, and which probably raised the Eocene tem- 
perature by excluding the Arctic Ocean from the Atlantic) 
caused these stupendous eruptions of basalt to cease—for 
elevation on such a scale must mean relief from tension— 
and that its submergence during the Miocene led to, or 
was causel by, the renewal of the basaltic flow? The 
horizon in Iceland is marked by only very scattered sedi- 
mentary tuffs and lignites, and is far less marked than in 
the Faroes, but in the region of Akreyri it can be traced 
even from a distance by the highly-laminated beds of 
light-coloured trachyte, which seem to have ushered in 
the new volcanic activity. It would be impossible on 
internal evidence to assign most of them to any definite 
age, and it is only perhaps on broad considerations such 


as these that their geological position may hereafter be 
fixed, though their immense antiquity may be inferred 
by the denudation which has furrowed, since their de- 
position, nearly the whole surface of the island into deep 
troughs and high ridges, out of what were formerly con- 
tinuous tabular sheets of basalt. 

It would be interesting to ascertain whether the great 
basaltic outpours of Oregon and the Deccan preceded or 
accompanied any marked changes of level in adjoining 
areas. 

The question has been asked as an objection to this 
theory, What possible mechanical properties can we 
attribute to the upper strata of the earth which will per- 
mit them to sustain the whole of the Himalayan plateau 
and North and South America above the sea-level, and 
yet will cause a continuous subsidence in an estuary 1n 
which sediment is being deposited? Such subsidence, 
it is maintained, could only occur with a substratum 
somewhere of viscous matter? and if such viscous matter 
exists, why does it not flow under the stresses due to the 
weight of continents and mountains? l 

It is difficult to meet this objection except by appealing 
to the facts. It is apparent that continents; and espe- 
cially mountain masses, have been upheayed from below 
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through a pressure which the earth’? crust is not rigid 
enough to resist, and that so long as this pressure 1s 
sustained they must remain at least stationary. There 1s 
no proof anywhere that the pressure that caused the ele- 
vation is now removed, but there are frequently indica- 
tions, such as earthquakes and landslips ın mountain 
chains, that it exists and is even on the increase. On the 
other hand, there is no evidence of any kind to show that 
some, especially of the older mountain chains, are not 
sinking, though subsidence“ig such cases would be very 
difficult to detect. Besides this it is conceivable that 
when the force which has squeezed the crust into folds has 
ceased to be exerted it is not flexible enough to regain 
its original horizontal pos¢ion, but will remain in folds, 
and as there is no increased thickness, and consequently 
no addition of weight, but on the contrary a continual loss 
from denudation, there is no reason why they should not 
retain their position upgqn the hypothesis of a continuous 
molten layer subjected to greatest pressure at its lowest 
levels. Dr. Fisher even assumes that the mere removal 
of weight from them by denudation, and its accumulation 
on their flanks, would suffice to cause a continuous up- 
heaval. The deflection of the plumbline has shown that 
the density of the grust beneath mountains must be less 
than that below the plams, and the relatively slow rate at 
which heat increases in boring through them shows also 
that the pressure there cannot be so great. Though 
strata are compressed into a smaller area through the 
folding, it is doubtful whether the aggregrate pressure on 
the liquid layer in such regions is at all increased, while 
in elevated plains it obviously cannot be so, as there is in 
that case no direct increase of weight. It thus seems as 
if it were as necessary that the crust of the earth should 
yield to increasing preasure as that the sea should roughen 
under the wind, and the apparently arbitrary upheavals 
ard depressions are brought undera definite law. The 
greatest depths of the ocean would ever deepen and its 
superficial area tend to diminish, while that of the dry 
land would increase, and its mountain chains reach higher 
elevations. The theory appears in harmony with the 
truths of geology and of astronomy, for the records of 
Paleozoic times show neither evidence of great depth of 
sea nor mountainous elevation on land, the organic 
remains pointing to a little varied surface. The highest 
mountains are geologically the most recent, and evidence 
of deep seas increase towards the Cretaceous period, 
while our satellite, whose evolution may have progressed 
more quickly than ours, has relatively far greater, more 
numerous, and more abrupt elevations than the earth. 
Somewhat similar conclusions to these have been 
arrived at in the “ Physics of the Earth’s Crust,” by Dr. 
Fisher. Without presuming to compare the present 
superficial treatment of the subject with that great and 
philosophical work, some important differences will be 
observed between the views there expressed and these, 
as well as some entirely new observations and extensions 
of the theory. The views advocated are still so far from 
being generally accepted by geologists that their publica- 
tion in NATURE will doubtless put many in possession of 
facts and inferences which are in a general way only 
accessible to those who have leisure to gather them from 
less popular publications. J. STARKIE GARDNERe 


THE ISCHIA EARTHQUAKE 


OnE of the most disastrous earthquakes on record 

occurred in the little Island of Ischia, in the Bay of 
Naples, on the evening of Puly 28. It was only in March 
1881 tbat a similar catastrophe occurred at the same place. 
The island is a favourite summer resort of Romans and 
Neapolitans, and Casamicciola, where the destruction 
was greatest, was crowded with strangers. The full ex- 
tent of the losy of life has not yet been ascertained ; but 
up to the present it is estimated that at least 4000 have 


been killed, and very large numbers wounded. The 
earthquake occurred at haif-past nine, when strangers 
and natives were enjoying themselves in various ways 
under a cloudless sky with not ọ breath of air stirring. 
Not the slightest warning seems to have preceded what 
occurred; in the space of fifteen seconds Casamicciola 
was a heap of ruins, while a similar fate overtook the 
smaller towns of Forio, Laco Armino, and Fontana 
Serrata. At present we can only record the facts of the 
case; when further details are to hand it may be possible 
to throw some light on the real cause of the catastrophe. 
Besides the first shock, which lasted fifteen seconds, other 
two were noticed immediately after. Prof. Palmieri 15 
stated to have expressed the opinion thet the catastrophe 
was caused by a sinking in of the level, and not by an 
earthquake. On the 31st there was another slight shock ; 
while Vesuvius is in a state of active eruption. A Rhenish 
journal states that on Saturday night, about the time 
when the Ischia earthquake occurred, a tremendous 
motion of the earth was distinctly felt at Wiesbaden. On 
the morning of the 31st also, it may be noted here, a 
shock of earthquake was felt in Oporto, lasting two 
seconds, with direction east and west; it naturally caused 
great consternation. Two shocks are reported to haye 
occurred on the same day at Gilroy, California. With 
regard to the volcanic Monte Epomeo in the Isang. of 
Ischia, we may say that its last recorded eruption took 
place in 1302. _ 

Weare glad to learn that Dr? Dohrn, director of the 
Naples Zoological Station, who was in Ischia at the time, 
escaped unhurt. 





THE AGRAM EARTHQUAKE? 


N connection with the IsChia Earthquake, the ofncial 
report of the Agram Earthquake of three years ago 
may not be without interest. The detailed report by Herr 
Hantken von Prudnik contains all the information which 
he had been able to collect regarding the severe earth- 
quake with which the district surrounding the town of 
Agram in Croatia was visited on November 9, 1880. 
Herr von Prudnik gives not only an exhaustive narrative 
of his own observations of the effects of the earthquake, 
made a few days after its occurrence, but also some 
account of careful observations made by inhabitants of 


| the district where the earthquake actually took place ; and 


his memoir is full of most interesgng matter to seismo- 
logists. The district is sisuated in an area with?h which 
earthquakes are of very frequent occurrence, for Herr von 
Prudnik gives a long list with descriptive notes and dates, 
beginning with March 26, 1502, and coming down to 
Nov. 9, 1880, but most of them within the present century, 
of earthquake-shocks, some of which seem to have been 
severe, which have been felt in the locality. A few self 
registering seismographs erected in suitable places in the 
district would yield, we think, much valuable information 
and would detect many of the smaller motions, partaking 
rather of the nature of tremors, which are no doubt fre- 
quent, but which, although of great seismological import- 
ance, remain unnoticed where such appliances are not 
in use. 

With regard to the earthquake of November 9 itself, 
the shock seems to have been very severe, causing as it 
did, besides loss of life, a vast amount of damage to 
public and private buildings, especially churches, The 
details of the damage done, given by Herr von Prudnik, 
are very interesting, and illustrate very clearly the conclu- 
sions which have already been arrived at by seismologists 
as to the effects of the conformation of the ground in the 
neighbourhood of a building, and of the structure of the 
building itself, in diminishing or in aggravating the 

I «Das Erdteten von Agram in Jahre 1880.” Bericht an cas k. wong. 
Ministerium für Ackerbau, Industrie, und Handel, eingere‘cht ven Mas 
Hantken von Prudnik, gewesenem Director der k. ung. geologischen Anstalt 
(London: Triibner and Co., 1882.) à 
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destructive action of an earthquake. For example, we 
find that in some’ cases well-built and substantial churches 
and houses suffered severely, while crazy erections, con- 
sidered to be almost og the point of falling to pieces, 
received little or no disturbance. This apparent paradox 
is of course explained by the fact that the sudden back- 
ward and forward motions of the ground on which a 
building stands, although they may be, and in general are, 
of limited extent, bring very severe stresses to bear on 
high masses of masonry, which although it may be of the 
very best construction has little strength to resist the 
strains produced; while more loosely put together, and, 
in ordinary circumstances, insecure structures are capable 
of yielding to thesnecessary extent and escape unharmed. 
Again, when an earthquake consists of approximately 
periodic movements of the ground, buildings or parts of 
buildings, whose natural period of free oscillation coin- 
cides with, or is some multiple of the period of the dis- 
turbance, yielding to the repeated and conspiring impulses, 
oscillate with increasing range, until return to the equi- 
librium position is no longer possible and they collapse 
in ruins, 

„A phenomenon observed in connection with many other 
earthquakes, the rotation of upright pillars such as grave- 
stones and monuments, on their bases, was very remark- 
able in. this. Herr von Prudnik does not accept the 
explanation which ħas been offered by Mallet and others 
that the rotation is due to vorticose movements of the 
earth’s surface; and We offers an explanation which, 
though not quite clearly put dynamically, seems to point 
to the truetheory. The cause of the phenomenon no doubt 
is that the first sufficiently severe shock causes the body to 
tilt over in the direction from which the shock proceeded, 
and immediately after, the shock, although rectilinear in 
direction, makes the body tufn round on the corner or por- 
tion of an edge on which it for the moment rests. This 
explanation has been tested with model gravestones and 
obelisks placed on a table, which could be shaken so as 
to imitate the motions of the ground during an earth- 
quake, and found to answer perfectly.1 The circumstance 
that in the earthquake at Agram, as elsewhere, the grave- 
stones at one particular place were for the most part 
rotated in one direction accords well with this explanation, 
as no doubt the gravestones there were all set so as to 
face in one direction. 5 

Herr vo% Prudnik is not of opinion that the earthquake 
was due to volcanic aggncy, but thinks that it was pro- 
duced b¥ the yielding to mutuas TE of the materials 
underlying the Slamen mountain, which lies along the 
middle of the area in which the destructive effects were 
most marked. This mountain occupies an area roughly 
elliptical in shape, about 4'5 kilometres (6 Meilen) long 
by 3 kilometres broad, and is composed for the most 


` part of slate, limestone, and dolomite surrounded with 


strata consisting mainly of mari. To this mountain all 
the effects point as the locality in which the earthquake 
originated; but here again we think the use of self- 
registering seismographs would be of great service in 
giving definite information. This would also give most 
valuable information as to the velocities of propa- 
gation of earthquake motions in strata of different mate- 
rials. In the present case the disturbance travelled from 
Agram to Vienna in twelve seconds, which gives a velocity 
of propagation of 2'2 kilometres per second. It is not 
stated, however, how the exact times were observed. 

Among the details of the many interesting phenomena, 
we find a very careful account of an outbreak of “mud 
volcanoes” at Reznik, a place about 8 kilometres west- 
south-west of Agram ; but for details as to this and many 
other important points, we can only refer our readers who 
are interested in seismology to the memoir, which will 
wel repay perusal. 


1 Vide Milne and Gray on “ Earthquake Observations and Experiments,” 
Phil. Mag., November 1881... 
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WE are enabled to give the text of the telegram received in 
Stockholm this week from the Swedish circumpolar observation 
party, which has wintered at Spitzbergen. The news is the first 
received from the expedition since October last :—‘‘ Cape 
Thordsen, July 4th, 1883. This message will be forwarded to- 
morrow to Capt. Starfschin with ¢he boat fetching our first mail 
this year. The wintering of the expedition has in every respect 
been attended with success, pafticularly as the scientific re- 
searches have throughout been carried on exactly in accordance 
with the regulations formulated by the International Polar Com- 
mission. Hydrographical and magnetic studies have also been 
pursued on the ice in the Ice Fjor@, as well as parallax measure- 
ments of clouds, and observations as to the temperature of the 
air, the snow, and the earth. The winter has on the whole been 
mild; the greatest cold occurring on January 2, when the ther- 
mometer registered 35°5° C. below fréezing point. Storms have 
been few. Since September last the following buildings have 
been erected :—A hut on a mountain at an elevation of 270 
metres, containing the anemonjeter and the wind-fan, which 
were read by a self-registering electrical apparatus; two astro- 
nomical observatories ; another magnetice hut; a bath-house, a 
forge, and a wood storehouse. The dwelling house and working 
room have also been enlarged. The following game was shot 
during the winter : 61 ptarmigans, 9 reindeer, 18 wild geese, 20 
foxes, and some wild fowl. With continuous labour, plenty of 
food and drink, and frequent baths, the members of the expe- 
dition have throughout enjoyed excellent health. Descriptions 
of the nature, our labour and life here during the wintering will 
follow.” 


AT the meeting of the Séottish Meteorological Society held 
on Thursday last week it was announced that*upwards of 4500/. 
had been already subscribed to establish the Meteorological 
Ob,ervatory on the top of Ben Nevis. The subscriptions vary 
in amount from 200/, to one penny, and the subscribers include 
Her Majesty the Queen and all classes of her subjects, and town 
councils and other corporate bodies in all parts of the United 
Kingdom. ‘The road to the top of Ben Nevis is nearly halt 
finished, The building will be commenced early this month, and 
it is contemplated that the portion to be completed this season 
will be ready at the end of October for the three observers, who 
will begin their regular observations on November I. 


Mr. MUNDELLA in presenting his educational budget the 
other night had nothing but essential progress to report. The 
ery of overworking the children was introduced by some of the 
speakers, but Sir John Lubbock pointed out that monotony and 
not overwork was the real weakness of the present system, and 
that the tendency was to cultivate the memory at the expense of 
the observing faculty. The real remedy, as he pointed out, is 
to introduce greater variety into the elementary course, and 
above all to make practical science teaching an essential part of 
the curriculum. 


FROM a statement issued with reference to the Rolleston 
Memorial we learn that the total sum subscribed is 11832. 5s. Od., 
tg which is added 59/. 7s, 5d., dividends paid on sums invested 
from time to time in Consols before the list was closed. From 
this total have been deducted secretaries’ expenses, charges for 
printing, advertising, &c., 367. 16s. 9d., leaving a capital sum of 
12052. 15s. 8a. invested in 1200/. Three per Cent. Consols, This 
sum has now been transferred to the chancellor, masters, and 
scholars of the University of Oxford, and accepted by them as 
the Rolleston Memorial Fund. The fund, it has been decided, 
will be expended in the institution of a prize to be awarded 
every two years for original research in any subject comprised 
under the following heads :—Animal and Vegetable Morphology, 
Physiology and Pathology, and Anthropology, to be selected by 
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the candidates themselves. The period during which this prize 
may be obtained by a candidate is limited to ten years after the 
date of matriculation ; and with a view to render the prize as 
widely associated with Prof, Rolleston’s name as possible, it 
is open to the members of the Universities of Oxford and 
Cambridge. 


A CORRESPONDENT writes tots that he has received from a 
resident at Zagazig, in Egypt, a curious fact concerning cholera, 
which, if not noticed before, mayebe of interest. The resident 
stated that the town of Zagazig was perfectly healthy, and that 
the swallows and sparrows were flying about as usual, and so 
long as they remained he rg Jae they were quite secure from 
any attack, but when they left he would not be long before he 
followed them. He remarked further that the birds had been 
observed by old hands Lo depart before the approach of cholera 
during the last four epidemics. Our correspondent asks what 
can be the cause of this, and we shall be glad if any of our 
readers can answer the question. 


A CORRESPONDENT makes, the following statement :— 
‘Kentish men who drink chalk water are large boned, whilst 
those people who drink soft water are the reverse. At Glasgow, 
where the water is suppose 1 to be very soft, there are said to 
be more bandy-legged children than at any other place.” Is 
this so? 


M. PASTEUR has written to the Voltaire a letter justifying the 
step taken by him in advising the Government to send a mission 
to Egypt in order to study the generation of cholera. He 
believes that this plague is produced by some description of 
microzyme ; but he admits that this minute organism has not 
been discovered yet, e 


M. BARTHÉLEMY ST, HILAIRE has just finished the printing 
of his translation of the ‘‘ Natural History of Animals,” by 
Aristotle, which will be published in a very few days ; it consists 
of four large octavo volumes, 


THE managing committee of the Vienna International Electric 
Exhibition, which recently announced that, in consequence of 
the delay in the arrival of exhibits, the opening of the Exhibition, 
originally arranged for the Ist inst., would have to be postponed, 
has now fixed the ceremony for the 16th. 


Tue International Medical Congress of the present year will 
open at Amsterdam on September 4, and will be attended by a 
number of the most.distinguished physicians and medical men of 
Great Britain, France, Belgium, and Germany. .Amongst the 
British physicians papers or addresses have been promised by 
Sir Joseph Fayrer, M.D., and Dr. J. Ewart, on the treatment of 
imported and tropical diseases in countries belonging to the 
temperate zone; Dr. F. de Chaumont, of Netley Hospital, on 
the best measures of quarantine; Dr. E. Waring, of London, on 
the remedies used by the natives of tropical countries against the 
most dangerous epidemics; Dr. J. B. Scriven, on quinine injec- 
tions and malaria fevers; Dr. Norman Chevers, late Professor 
at Calcutta, on tropical epidemics and the influence of tropical 
climates upon them; and Dr. Dyce Duckworth, of London, @n 
the education of physicians for the Colonies. 


THE fifly-first meeting of the British Medical Association 
began on Tuesday at Liverpool with the address of the President 
(Dr. A. T) H. Waters of Liverpool). On Wednesday the Council 
met to consider invitations for 1884 and to nominate a President 
Elect. 


Tue Gardens of the Zoological Society of Philadelphia iu 
Fairmount Park are, we believe, the most nearly complete and 
best organised Zaplogical Gardens on the American Continent. 
Their eleventh annual report, pow before us, shows a consider- 
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number of visitors to the Gardens in the twelve months ending 
on the last day of February 1883 was 252,866, being nearly 
10,coo more than in the preceding corgesponding months, The 
income of the Society during the same period was rather over 
$50,000, while the expenditure seems to have been some $8090 
less. During the same twelve months 423 living specimens were 
added to the collection, the total number of animals in the 
gardens at the date of the report being estimated at 687, of 
which 306 were Mammals, 338 Birds, and 43 Reptiles and 
Batrachians. These figures, no doubt, cannot rival those of the 
Zoological Society of London. But it must be recollected that 
our Society has been founded upwards of fifty pears, is*supported 
by some 3300 members, and has a population of 4,000,000 to 
draw upon for its visitors, not to count the strangers who are 
perpetually seeing the “‘ sights of London.’”? Among the special 
additions to the menagerie to which attention 1s invited in the 
report is an example of the Coast Fox (Vulpes littoralis) received 
from Yucatan, and stated to be probably the first to be exhil-ited 
in a living state. This rare fox has, we believe, never been 





obtained by the Zoological Society of London, and we rather 
' doubt whether there is any example of it in the British Museum 


THE Committee of the Sunday Society have resolved to 
petition the Prince of Wales to use his inflgence as Presider to 
have the Fisheries Exhibition open to the public on a few 
Sundays before the final close of the cBllection. 


AMONG a number of very munificent bequests that have been 
left to Paisley by the late Mr. Brough, we, says the Briså 
Medical Journal, observe that he has directed that 300/ 1, to 
be spent annually in establishing aud inaintaining a scicnce 
lectureship in that town, with Ml the necessary adjuncts and 
accessories. The subjects to be taught are left to the trustees to 
fix, but the testator himself recommends that one of them h ould 
be physiology. 

A VIOLENT shock of earthquake was felt at Catanzar » in 


| Calabria, on the morning of July 25. 


WITH reference to the volcanic eruption on Krakatan Island 
off the coast of Java, brief reports of which were received by 
telegraph, and then noticed in NATURE, the following particulars 
have since been received. During Sunday, May 20, and Mon- 
day, May 21, the eruption was very heavily felt at Batavia, also 
more or less on Tuesday, May 22; but the earthquaie hocks 
have since ceased, although the mountain is still apparently 
vomiting fire and smoke, ‘The following report is from Anjer, 


| dated May 23, 3.47 a.m. :—On Sunday morning last, fran sıx 


to ten o’clock, there was a tremendous eruption, with continuous 
earthquakes and heavy rain of ashes. On Sunday evening and 
Monday morning it was continued. The eruption was distinctly 
seen here till nine o’clock this morning, and smoke was seen 
until twelve o’clock ; afterwards it cleared upa little, and at this 
moment the air is clouded again. Capt. Ross reports fro.n Anjer 
that on May 22 he was sailing near Java’s first point and tried to get 
Prinsen Island in sight, but found that it was surrounded by clouds. 
Then he steered for Krakatan, but found it to be the same there. 
The captain observed that the lower island or mountain -ituated on 
the north side of Krakatan was totally surrounded by smoke, and 
from time to time flames arose with loud reports, Fire ha:l broken 
out in several places, and it is very likely that the trees in the neigh- 
bourhood have caught fire. The mountain of Krakitan has 
been covered all over on the north side with ashes. Tie captain 
could not make out the condition of the mountain, a: he kept 
away as far as possible, being afraid of the wind falling, and the 
vessel being drifted on to the island. The strongest fire was 
seen on the evening of May 22, with heavy explosions end 
detonations. The fire was also seen at that time at Anjer, but 
on account of the heavy smoke nothing could be perceived, as 


330 


all the islands remained clouded. ‘The captain did not experi- 
ence any shower of ashes. The master of the steamer Conrad, 
which arrived at Batavia on May 24, reports having passed 
Krakatan on the north,side the previous night, and met with 
heavy rains of ashes, covering the decks, &c,, with about 
I$inch of ashes, He also had to cut his way through nearly 


I$ metres of pumice-stone, which occasioned a delay of almost 
five hours. 


WE have already referred in NATURE to the excellent scien- 
tific work being done by the French in the Indo-Chinese penin- 
sula, as evinced by the large number of scientific missions 
which haye been despatched from France to those regions. As 
a farther example of the pains taken in France to obtain a 
thorough knowledge of the country in Which she seems destined 
to play so large a part, we may refer to a periodical published 
by the Government of Saigon, entitled Cochin-chine Française: 

` Excursions et Reconnaissances. The fifteenth part is now 
before us, and as each part contains about two hundred pages 
the amount of information accumulated in these volumes is 
considerable. Speaking broadly, and slightly altering a well- 
known Latin maxim, it may be said that nothing relating to the 
@ast territory between the mouths of the Brahmaputra and the 
Canton river, between the Bay of Bengil and the China Sea, is 
outside the scope of, this journal. As a rule the papers are of a 
highly scholarly and scientific kind. Thus the last number con- 
tains the second part ofa long and richly illustrated paper on 
the coins and medals of Annam and French Cochin China, by 
M. Silvestre, inspector of native affairs in Saigon ; a short his- 
tory of the Portuguese in Cambodia; an account of the 
typhoon of last November at Hué, the capital of Annam, 
with barometrical tables, gy the surgeon to the French 
Legation there; a long paper on the vegetation and forest ad- 
ministration of British Burmah ; and-finally one “of a series 
of very interesting papers on the’ customs and popular supersti- 
tions of the Annamites. The present instalment deals with 
marriage customs, The efforts of the Colonial Government to 
sustain and encourage the study of Indo-China does not, how- 
ever, close with the publication of this excellent journal, for we 
observe the advertisements of a large number of works relating 
to that country in the magazine under review. Among these 
are a weekly journal for the natives, an? annual summary of facts 
relating to Cochin China, various maps, medical reports, &c. 
Whateyger may be thottght from other points of view of the 
action of France in Annam and Tonkin, “there can be no doubt 
that the increase of French power there carries with it a Jarge 
increase to knowledge, for the Colonial Government of France 
appears to know how to organise and ‘stimulate research in the 
countries over which it exercises rule. 


THE telegraph has made another step in advance in China, It 
has had the honour of being mentioned in a memorial to the 
throne, Li Hung Chang recently mentioned in a report to the 
Emperor that he received certain information by telegraph. 
And, more wonderful still, that mysterious and awe-inspiring 
document, an Imperial decree, written with the vermilion pencil, 
has actually been despatched by telegraph, for the Viceroy of 
Canton reports recently in a memorial that a decree had been 
conveyed to him in this way. 


THE German system of privat docenten, or University teaching 
by outsiders, is to be tried in France. A decree provides that 
any doctor of letters or sciences, or correspondent or member of 
the Institute, may apply to the Minister of Education for per- 
mission to lecture on his respective subject, the license being 
renewable annually. The lectures may be public or private, at 
the professor’s option, and the expense falls on him, while he 
can charge the students what he pleases. The same system is 
applied to the medical school. 

e. 
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We have received the 7ransactions of the Norfolk and Norwich 
Naturalists Society for 1882-83. Inthe first paper, on the scenery 
of Norfolk, Mr. Horace Woodward gives a history of the geo- 
logical strata of the county, shows how the scenery was influenced 
by the action of water and the introduction of various forms of 
life, and how affected by the artificial changes brought about by 
man. There is also an interesting paper by Mr, Stevenson on the 
dusky petrel, and a paper by Mr. Southwell on the bottle-nosed 
whale and the history of the, seal fishery. Mr, Clement Reed’s 
paper on the discovery of Lithoglyphus in the Weybourn Crag 
is very interesting, from the fact that this freshwater shell is 
found now in Europe only in the Danube. Mr, Young gives 
his observations on the habits Æ the bearded tit, which birds he 
had kept in confinement for twelve years. Mr. Bidwell’s list of 
British birds In whose nest the egg of the cuckoo has been found 
is the most complete yet published. The President contributes 


part x. of the fauna and fiora of Norfolk, a list of the marine 
algæ. 


THE exhibition of the Society of Agriculture and Insectology 
of Paris has just come to an end with a ministerial visit and dis- 
tribution of prizes at the Palais de l’Industrie. Thousands of 
visitors have flocked to this hall in order to visit the interesting 
collection. A special building will be erected for the Society in 
the Park de Montsouris, and a sum of 32,000 francs has been 
already voted for this purpose by the city of Paris, A menagerie 
of living insects is to be established. 


ACCORDING to the Austrian Monatschrift fiir den Orient the 
production of tin in the protected state of Perak, in the Malay 
Peninsula, for the year 1882 was 7000 tons, about equivalent to 
that of Cornwall. Forty thousand Chinese are employed in the 
Malacca tin mines, ° 

THE additions to the Zoolozical Society’s Gardens during the 
past week include a Macaque Monkey (Afecacus cynomolgus ¢) 
from India, presented by Mr. J, W. Lucking ; a White-throated 
Capuchin (Cebus hypoleucus & ) from Central America, presented 
by Mr. F. Hoéy ; a Leopard (Felis pardus) from Somali Land, 
East Africa, presented by Mr. Frederick Holmwood ; four 
Babiroussas (adbivussa alfurus 8 6 2 2) from Celebes, pre- 
sented by Dr. F. H. Bauer, C.M.Z.S.; a Two-spotted Para- 
doxure (Nandinia binotata &), a Royal Python (Python regius) 
from West Africa, presented by Dr. D. Hume Hart ; two Short- 
headed Phalangers (Belidens breviceps & 9), two Crested Pigeons 
(Ocyphaps lophotes 8 2), a Modest Grass Finch (Amadina 
modesta) from Australia, two Bicheno’s Finches (24strelda 
bichenourt) from Queensland, a Funereal- Cockatoo (Calypio- 
rhynchus funereus) from New South Wales, a Saisset’s Parra- 
keet (Cyanorhamphus saisseti) from New Caledonia, a New 
Zealand Parrakeet (Cyauorhamphus nove-sealandie) from New 
Zealand, presented by Mr. T. H. Bowyer Bower, F.Z.S.; an 
Australian Cassowary (Casuarius australis) from Australia, pre- 
sented by Capt. Mann; four Black Guillemots (Urie grylle) 
from Ireland, presented by Mr. H. Becher; a South American 
Rat Snake (Spilotes variabilis) from Brazil, presented by Mr. C. 
A. Craven, C.M.Z.S.; two Peacock Pheasants (Polyplectron 


chinguts & 6) from British Burmah, deposited. 
è 





WEATHER PROGNOSTICS AND WEATHER 
TYPES?) 
T HE object of the first paper was to explain the best known 
popular prognostics by means of the most recent discoveries 
in meteorological science. e 
A great advance has been made in meteorology during the 
last twenty years owing to the introduction of daily synoptic 


charts of the distribution of atmospheric pressure, temperature, 


1 Abstract of two papers read before the Meteorological Society : i On 
Weather Prognostics,” by Hon. Ralph Abercomby and W. Marriott; ‘“‘Cn 
certain Types of British Weather,” by Hon. R. Abe&cromby. (Ouarterly 
Journal of the Meteorological Society, vol. ix. No. 45-) 
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wind, rain, &c. From these it is evident‘that there is a dis- ! easterly or north-easterly direction ; or an area of high pressure, 
tinct relation existing between the distribution of pressure and | called an anticyclone, also nearly circular in form but almost 
the direction and force of the wind, and temperature and weather | stationary in position. The wind in all cases also blows nearly 
generally. A glance at a number of the charts shows that there | parallel with the isobars, having the region of lowest pressure 
is nearly always present either an area of low pressure called ai on the left hand. This has given ri8e to the following simple 
cyclone, usually having a circular form, and as a rule moving in an | law propounded by Dr. Buys Ballot for the northern hemisphere, 
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o Fic. 1.—Cyclone Prognostics. 


viz. ‘Stand with your back to the wind, andthe barometer will | in the same way as the hands of a watch, but exhibits usually 
be lower on your left hand than on your right.” In cyclones | a little outward motion. The velocity of the wind in all cases 
the wind circulates round the isobars in the opposite way to | depends mainly upon the closeness of the isobars ; for the closer the 
which the hands of a watch move, but exhibits usually a little | isobars the greater is the difference in pressure, and consequently 
indraft ; while in anticyclones the wind circulates round them | the stronger the wind. 
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Fic. 2.—Wedge-Shaped Isobar Prognostics. 


Since therefore nearly all our weather is of the cyclonic or anti- | The method of research actually adopted has been for many 
cyclonic type, and is entirely dependent upon the form and close- | years past to take notes of any good observation of any prog- 
ness of the isobars, it is by the aid of isobaric charts that the | nostic and put them by in a portfolio with the nearest synoptic 
authors have attempted to explain a number of popular prog- | chart available; or preferably with the nearest both before and 
nostics, and to associate them, with certain kinds of weather. | after. When a sufficient number had Jbeen collected they were 


33? NATURE ° [August 2, 1883. 





analysed, and the remarkable result has been arrived-at that the | areas of rain or blue&%ky which are mapped out by the isọbaric 
greater number of prognostics are simply descriptive of the | lines. ` 


weather and appearance of the sky in the different portions of | These charts not only show the success of the prognostics, but 
the various shapes of isobars seen on synoptic charts ; and that | also explain wherein they sometimes fail, by tracing the changes 
they indicate foul or fair w@ather just as they precede the shifting ! of each particular condition of weather. Hitherto the only prog- 
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nostics which have been accounted for have been those due to ex- | always be exceedingly useful to solitary observers who have only 
cessive damp, but by means of isobaric charts many others can | a single barometer to depend upon besides these prognostics, as 
be readily explained, It must not be supposed that the modern | for instance on board ship. l , 

methods diminish the value of prognostics, for even in forecast- Though this way of treating progaostics is a great advance on 
ing weather from synoptic charts they are of great value, and will! the older methods, still there remains what may be called a 
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higher line of explanation. There is no doubt that the different there is no doubt that the principal cause of rain in a cyclone is 

shapes of isobars are the product of different phases of atmo- | the condensation of the ascentional current of air round its centre, 

splveric circulation, just like the eddies and backwaters of a river, while Ley and others have shown that many of the well-known 

and that the appearance of the weather is the product of the com- | forms of clouds are due to the action of upper cugrenls moving 1n 

plex vertical and lateral movements thus setup. For instance, | a different direction to those on the surface, and with a different 
® ° 
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velocity. Similarly the bright dry weather of an anticyclone is 
certainly due to the descending current found round its centre, 
and so on for every shape of isobars. Any reference to these 
movements was, however, intentionally omitted by the authors, 
as these movements are still td a certain extent only partially 
understood, and it was their desire to rest the explanations which 
they gave exclusively on observation without reference to any 
theoretical considerations. H 

In a cyclone the broad features of the weather are a patch of 
rain near the centre, surrounded by a ring of cloud. But if we 
write down on a diagram, asin Fig. 1, the details of weather and 
kind of cloud in the diffrent portions of the cyclone, we find that 
mamy of the best-known prognostics owe their value to the fact 
that they are characteristic of the front of a cyclone, and that 
after they have been observed Sthe rainy portion must pass over 
the observer before the sky becomes clear again. Sometimes a 
cyclone, after crossing a portion of the British Isles, dies out, 
and then the prognostics will fail in some districts, 

The prognostics of settles! fine weather are shown to be cha- 
racteristic of anticyclones, which are nearly stationary for several 
days, and even weeks, together. 

Though the bulk of British weither is made up of cyclones 
and anticyclones, there are two other distributions of pressure, 
marked out by wedge-shaped isobars and straight isobars respec- 
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tively, which are associated with many well-kn>wa sayings. The 
chief interest in these prognostics consists in the contrast which 
they present to cyclone prognostics, as in many cases they are 
associated with fine and dry weather & opposed to the damp of 
an approaching cyclone. 

In the front of wedge-shaped isobars (which are frequently 
found bztween a retreating and advancing cyclone) the weather 
is beautifully fine, of the sort of which we should say that it was 
“too fine to last” ; or, if it lasted a whole day, we should call 
it a ‘* pet day,” 

During the day the sunishot, at night white frost forms. Great 
visibility, with a blue sky, and unusual refraction, are often 
observed. 

On the west side of the wedge-shaped area, ms the new cyclone 
comes on, the blue sky gradually assumes a dirty appearance, 
accompanied by a halo,’and gathers into cloud, and later on rain 
begins to fall; while in the southern portion the rain is often 
preceded by cirrus stripes, either lying with the wind, or some- 
times at right angles to it. 

“* Cirrus at right angles to the wind is a sign of rain.” 

These are all shown in the diagram (Fig. 2). e 

‘Some very interesting rain prognostics are also associated with 
straight isobars. While those in a cycloae are preceded by an 
almost ominous calm, and a dirty, murky sky, these are associated 
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with,a hard sky and blustery wind, of which it would be ordi- 
narily remarked that ‘‘the wind keeps down the rain,” or that, 
“when the wind falls, it will rain.” While also the prognostics 
which precede cyclone rain hold good for the reason that they 
are seen in front of the rainy portion, those associated with 
straight isobars hold good because, though there is little rain 
actually with them, the area which they cover to-day will 
probably be covered by a cyclone to-morrow—the conditions 
being favourable for the passage or formation of cyclones. 

Altogether, about 100 prognostics are associated with these 
four shapes of isobars. 

The use and position of prognostics relative to forecasting 
from synoptic charts was stated thus :— 

Theoretically, when the isobars are well-defined, we ought to 
be able to write down the prognostics which might be visible, 
but practically we cannot do s® Besides, there are sometimes 
cases of isobars which have no well-defined shape, but with 
which thunderstorms or heavy showers often occur. These, as 
is well known, hardly affect the barometer, but are abundantly 
forewarned by the commonest prognostics, and as the rainfall is 
usually heavy in then, the failure of the forecast which omits to 
notice them is very conspicuous. 

The scope of the paper preduded entering into the compli- 


cated question of the non-cyclonic rainfalls in this country. It 
was only stated that the prognostics which precede them are 
rather those associated with broken weather, such as bright 
sunrise or heavy clouds banking up without the barometer 
falling, than the muggy, dirty weather of a cyclone front. The 
warning they give is also much shorter, rarely more than three 
or four hours, if so long. 

The other paper is an attempt to classify certain types of 
British weather. 

It is familiar to many observers that the weather in this 

country freyuently occurs in spells of several weeks’ duration, 
during which there is a remarkable. persistence of the general 
type of weather overriding both a considerable fluctuation from 
q to day, and a considerable local variation from place to 
place. 
For instance, the wind will often back to some point of 
south with a high temperature, a dull sky and rain, and then 
veer to some point of west with a cooler air and brighter sky ; 
and after a day or so of fine weather it will back again to the 
south with bad weather, perhaps this time rising to the intens&y 
of a gale, and subsequently veer towards the west with finer 
weather, and so on for weeks together. 

The changes*only vary in intensity {nd detail, not in general 

> 
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character, while the feel of the weather and the look of the sky 
remain through all of them what are customarily associated with 


westerly winds, 5 a sign of snow.” Also why the prognostics, ‘f When a ri 
Similarly the wind widl often blow persistently from some like the Tweed rises TO env a iene fallen,” or. ie 
point of east, fluctuating between south-east for fouler weather gular tides are signs of rain,” havea significance for the future : 
and north-east for finer weather, and back again with many | for though both are caused by past bad weather at a distance, 
variations for several weeks, during which the predominant | yet the persistent type will almost certainly sconer or later bring 
features of the weather are always characteristic of east winds. | more bad weather over-the place of observation. 
The frequent recurrence of particular types of weither at par- Then the recurrence of hot and cold periods, many of them 
ticular seasons of the year is also a matter of common obser- | well known, are shown to be due to the recurrence of a similar 
vation ; the north-east winds of March, the cold north winds of | type of pressure distribution About the same season of the year. 
the middle of June, and the wet west winds of September are | Particulars of seventeen such are given,and the manner in which 
well-known instances. l the knowledge of them can be utilised in forecasting is stated 
If we axaminega large number of synoptic charts we find that | thus: that though the forecaster is not justified in stating that 
relatively to Europe the general position of the grat areas tof | any period will occur absolutelygstill when about the time of its 
high pressure frequently remained constant for a lengthened } usual recurrence the synoptic charts show signs of the expected 
period. Further examination shows that the constancy of these | type, then the forecasts for a few days ahead can be issued 
positions coincides with persistent types of weather similar | with greater confidence. For instance, suppose that about 
to those above mentioned, the fluctuation of type being due to | November 6—a cold period—the charts begin to show traces of 
the passage of cyclones, while the local variation depends onthe | the northerly type, then, but not Before, there would be good 
position, of the cyclone centres and on the innumerable local | grounds for saying that a period of cold weather, which usually 
conditions which modify any general type. occurs at this season, has already set in, and may be expected to 
Over the North Atlantic and Europe the distribution of atmo- | last for five or six days, the forecaster being thus enabled to issue 
spheric pressure presents certain constant features, namely— a much longer forecast than can as a rule be safely attempted. 
a it: An equatorial belt of nearly uniform low pressure. 2. Type groups are of the utmost value in forecasting, for 
2. A tropical belt of high pressure rising at intervals into | when the existence of the type is fajrly recognised then the 
great irregular elevations or anticyclones. general features of the weather afe at once given, as well as 
3. A temperate and Arctic region of generally low pressure, | the probable motion of tke cyclones which are formed during 
but in which occasionally areas of high pressure appear for a | the continuance of the type. Unfortunately in many cases no 
considerable period. o certain indications can be given of an approaching change of type. 
The equatorial belt constantly covers the Sahara and the 3. Statistical results can be corrected by their means, for they 
Amazon valley, and always narrows over the Atlantic at about | give a true test of identity of recurrent weather, which no single 
30° west longitude, where it often does not reach higher than 10° | item, such as heat, cold, rain, &c., can do. 
north latitude. The shape and depth of this area are tolerably 4. They enable geological questions to be treated, such as the 
constant. — ; at influence of changing distribution of land and sea on climate, 
The tropical belt comprises a region of high pressure rising | in a more satisfactory manner th:n any other method. 
at variable intervals into gr@&t anticyclones, Their position 1s The general principles of progno$tics and types hold all over 


generally variable, with the exception of one, which is always | the world, but the details in these papers apply to Great Britain 
found over the central Atlantic. This anticyclone forms a very | only. vm RALER ABERCROMBY 


important factor of the weather of western Europe, and will be 
constantly referred to as ‘‘the Atlantic anticyclone.” Its ex- 
tension south and west is tolerably constant, while towards 
north and east it is variable, sometimes rising as far as 60° north 
and stretching over Great Britain and continental Europe. 

The temperate and Arctic region extends from the tropical 
high pressure belt to the pole. The pressure, though ordinarily 
low, is perpetually fluctuating by reason of the incessant passage 
of cyclones; yet occasionally persistegt areas of high pressure 
‘appear inecertain portions of It. . 

With reference to western Europe there are at least four per- 
sistent*ypes of weather— a 

1. The southerly, in which an anticyctone lies to the east or 
south-east of Great Britain, while cyclones coming in from the 
_ Atlantic either beat up against it or pass towards north-east. 

2. The westerly, in which a tropical belt of anticyclones is 
found to the south of Great Britain, and the cyclones which are 
formed in the central Atlantic pass towards east or north-east. 

3. The northerly, in which the Atlantic anticyclone stretches ` 
far to the west and north-west of Great Britain, roughly cover- 
ing the ocean. In this case cyclones spring up on the north or 
east side, and either work round the anticyclone to the south- 
east, or leave it and travel rapidly towards the east. 

4. The easterly, in which an apparently non-tropical anti- 
cyclone (or one disconnected with the tropical high-pressure belt) 








' b. e 
bad, dry weather, &c., they explain by reason of their persistence 
such prognostics as why ‘‘ grouse coming down into farmyards are 
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OUR ASTRONOMICAL COLUMN 


THE Great COMET oF 1882.—It appears quite possible that 
as the moon draws away from the morning sky towards the end 
of the present month, this comet may be again observed with 
our larger instruments. Its distance from the earth has been 
increasing from soon after perihelion passage in September last, 
and a maximum takes place at the beginning of September next, 
when the distance is 5°988; the earth then for a time overtakes 
the comet, and the distance diminishes to 5'709 on December 1. 
The intensity of light, however, is greatest at the end of August, 
and the comet then rises at a sufficient interval before the sun to 
render observation feasible. It will at least be of much interest 
to ascertain if the comet can be reached with our most powerful 
telescopes. The only comet which has been hitherto observed. 
under similar conditions is the celebrated one of 1811, which, it 
may be remembered, was observed by Wisniewsky at Neu- 
Tscherkask, in August 1812. 

The following places are deduced from the elliptical elements 
calculated by W. Fabritius of Kiev (Astron. Nach., No. 2514); 
from a wider arc of observation than any other orbit yet 
published :— 

Al Greenwich Midnight 


appears in the north-east of Europe, rarely extending beyond the h. ee. Neupro face crene: oe 
coast-line, while the Atlantic anticyclone is occasionally totally | Aug. 28 ... 7 25 58 .. 98 32°0 ve  0°7773 ...  0'7306 
absent from the Bay of Biscay. The cyclones, then, either come 30 ... 7 2644 ... 98 41°6 

in from the Atlantic and pass south-east between the two anti- | Sept. 1 7 27 28 ... 98 51'4 .. 07773 +. 9°7339 
cyclones, or else, their progress being impeded, they are arrested 3... 72810 .. 99 14 

or deflected by the north-east anticyclone. Sometimes they are 5 a 7 2849 oe 99 ITS «. O'777T «. 0°7372 
formed to the south of the north-east anticyclone, and advance 7.. 7 2926 «. 99 21°7 : 

slowly towards the east, or in very rare instances towards the west. QQ... 730 0 .. 99371 . 07768... 0°7405 


The details of the southerly’ and westerly types are given in 
the paper. Here we can only reproduce the three diagrams of 
the westerly type, Figs. 3, 4, and 5, in which the general charac- 
teristics of the type, just mentioned, are readily seen. 

The value of the recognition of type groups is shown in the 
following ways :— 

1. They explain many phenomena of weather, and many 
popular prognostics. 

For instdpce, besides showing the nature of spells of good, 


Dr. Julius Schmidt last saw ¢he comet at Athens $n April 28; 
in a letter addressed to NATURE, Mr. A. S. Atkinson of Nelson, 
N.Z., states that with a 4-inch refractor he saw it with certainty 
on May 6. Assuming the theoretical intensity of light on the 
latter date to be unity, the intensity on August 28 is 0°35. 


THE ASTRONOMISCHE GESELLSCHAFT. ş The next meeting 
of this society will be held at Vienna, in the apartments of the 
Academy of Sciences, from September 14-17, under the presi- 
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dency of Prof, "Auwers ; the secretary is Prof, S@hoenfeld, director 
of the Obstrvatory at Bonn, 

The last part of the Vierteljahrsschrift contains reports of the 
proceedings during the year 1882, from twenty-eight continental 
observatories, public and private. Also a portrait of the late 
Prof, Plantamour of Geneva. 


EPHEMERIDES OF THE SATELLITES.—The last number of the 
Monthly Notices of the Royal Astreomical Society contains Mr. 
Marth’s extensive ephemerides of he satellites of Saturn (except- 
ing Æyperion), Uranus, and Neptuye for their next oppositions, 
as well as data to facilitate the reduction of physical observations 
of Jupiter, Aygerion will have been omitted from want of 
reliable elements. Prof. Newcomb, however, is in possession of 
manusfript tables, which he has utilised in the American 
Eephemerts for 1883 ; we extract thg early portion of his table: 
I represents inferior, and S superior, conjunction; E, east, and 
W, west elongation ; the times are for the meridian of Wash- 
ington (5h. 8m. west of Greenwich) :— 


h. Ri h. 
Aug. 18, 29E Sept. 8% 10°6 E Sept. 29, IOE 
23, 10°91. -4. 13, 18°41 Oc. 5 o'I 
28, 18:3 W ... 19, I9W. Io, 8:0 W 
Sept. 3: 27 S 24 95 5 I5, 15°5 S 


SCIENTIFIC SERIALS 


Fournal de Physique T: héorigue et Appliqué, July, 1883.—On 
the theory of electromagnetic machine; by J. Joubert.—Experi- 
ments on the aurora borealis in Lapland, by S. Lemstrém,— 
Note on a spectroscope with inclined slit, by M. Garbe,—A 
differential thermometer for class demonstration, by H. Dufour. 
—An addition to Atwood’s machine, by A. Béquie. —The deter- 
mination of the ohm by dynamometric methods, translated by 
M. Brillouin.—Electrochemical figure, with diagram, translated 
by Adrien Guébhard. 


Rendiconti of the Royal Lembard lustitute of Sciences and 
Letters, June 28, 1883.—On the theory of the potential, by Prof. 
E. Beltrami.—Note on the latitude of Milan, deduced from 
calculations of distances from the zenith observed near the 
meridian, by M. E. G. Celoria. In this concluding paper the 
author fixes the exact latitude of Milan (centre of the large tower 
of the ob:ervatory), at 45° 27 59’°34 + o”'09...4,.—On the 
kinematic significance of wave surface, by Dr. G. A. Maggi.— 
Observations on the figure of the planet Uranus, by E.G. V. 
Schiaparelli, Besides calculating its ellipticity, which agrees 
with the conclusions of Madler and Shafarik, the author deter- 
mines the presence of spots and changes of colour on the surface 
of Uranus,—Results of a microscopic analysis of the drinking 
water at Cadempino, Canton of Ticino, Switzerland, by Prof. 
L. Maggi.—A case of policheiria (abnormal number of claws) in 
a freshwater crab (Astacus fluviatilis, Rond.), by Dr. E. Cantoni. 
Appended to the paper is a bibliography of crustacean terato- 
logy.—Remarkable results obtained by vhe treatment of pul- 
monary tuberculosis with iodoform, by Prof. G. Sormani.—On a 
Russian scheme of international exchanges, by Prof. E, Vidardi. 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, June 21.—‘‘Supplement to former Paper 
entitled—‘ Experimental Inquiry into the Composition of some of 
the Animals Fed and Slaughtered as Human Food’—Covwefosi- 
tion of the Ash of the Entire Animals and of certain Separated 
Parts,” By Sir John Bennet Lawes, Bart., LL.D., F.R.S., 
_F.C.S., and Joseph Henry Gilbert, Ph.D., LL.D., F.R.S., 
V,P.C.S. 

In a former paper (PAi. Trans., Part II. 1859) the authors 
had given the actual weights, and the percentage proportion in 
the entire body, of the individual organs, and of certain more 


arbitrarily separated parts, of 326 animals—oxen, sheep, and | 


pigs—in different conditions as to age, maturity, fatness, &c. 
They called pafticular attention to the wide difference in the 
proportion by weight of the stomachs and intestines in the three 
descriptions of animal; the proportion of stomach and contents 
being very much the highest in oxen, con-iderably less in sheep, 
and little more than one-tenth as much in pigs asin oxen, On 
the other hand, the intestines and contents contributed a less 
proportion to the weigh@ of the body in oxen than in either sheep 


or pigs; the percentage by weight in pigs being nearly twice as | 


high as in sheep, and more than twice as high as in oxen, With 
these very characteristic differences in the proportion of the 
receptacles and first laboratories of the food the other internal 
organs collectively, as also the blood, contributed a pretty equal 
proportion by weight of the entire body, in the three descrip- 
tions of animal. 

Ten animals had been selected for the determination of the 
chemical composition, namely—a fat calf, a half-fat ox, and a 
fat ox ; a fat lamb, a store sheep, a half-fat sheep, a fat sheep, 
and a very fat sheep; a store pig, and a fat pig. In these, in the 
collective carcass parts, in the collective offal parts, and in the 
entire bodies, the total nitrogenous substance, the total fat, the 
total mineral matter, the total dry substance, and the water, 
were determired ; and the results were recorded and discussed 
in detail. ig 

It was shown that, as the animal fattened, the percentage of 
nitrogenous substance decreased considerably, whilst that of the 
fat and of the total dry matter increased in a much greater 
degree. It was estimated that the portions of well fattened 


‘animals which would be consumed as human food would contain 


three, four, and even more times as much fat as dry nitrogenous 
substance ; and comparing such animal food with wheat*Hour 
bread, it was concluded that, taking into consideration the much 
higher capacity for oxidation of a given weight of fat than of 
starch, such animal food contributed a much higher proportion , 
of non-nitrogenous substance, reckoned as starch, to one of 
nitrogenous substance than bread. In fact the introduction of 
our staple animal foods to supplement our otherwise mainlye 
farinaceous diet did not increase, but reduced tie relation of the 
flesh-forming material to the respiratory and fat-forming capacity 
of the food. Y 

Finally, the actual amount and the percentage of total ash in 
most of the internal organs and some other separated parts were 
given. It was shown that the percentage of total mineral mat- 
ter, like that of the nitrogenous substance, decreased not only 
in the entire body, but especially in the collective carcass parts, 
as the animals matured. It was the abject of the present com- 
munication to record the results of the complete analysis of the 
ashes of the cqllective carcass parts, of the collective offal parts, 
and of all parts of each of the ten animals. Forty complete 
ash analyses had been made. 

As was to be expected, more than four-fifths of the ashes con- 
sisted of phosphoric acid, lime, and magnesia; these making up the 
largest amount in the ash of the oxen, less in that of sheep, and less 
still in that of pigs. Potash and soda were also prominent con- 
stituents. Assuming, for the purposes of illustration merely, 
that one of phosphoric acid was combined with three of fixed 
base, the ashes of the ruminants showed an excess of base; 
whereas, according to the sdme mode of calculation, thg ashes 
of the pigs showed no such excess, 

It was, unfortunately, only in the case of @he offal parts of ghe 
pigs that the ash of the chiefly bor and that of the chiefly soft 
parts had been analysed separately. The results showed a con- 
siderable excess of acid, especially phosphoric, in the ash of 
the non-bony portions; pre:umably, in part at any rate, due 
to the oxidation of phosphorus in the incineration. In 
further reference to the point in question it may be stated 
that, although the oxen and sheep show a higher percentage of 
total nitrogenous substance than the pigs, yet, owing to the rela- 
tively small proportion of bone in the pigs, the amount of ash 
yielded from the non-bony parts is higher in proportion to that 
from the bones in their case than in that of the rumizants. 

Comparing the percentage composition of the ashes of the 
entire bodies of the different animals, the chief points of dis- 
tinction were that in the ash of the pigs there is a lower per- 
centage of lime and a higher percentage of potash and soda 
than in the corresponding ash of the ruminants ; there is a some- 
what higher percentage of phosphoric acid in the ash of the 
pigs and of the oxen than in that of the sheep; and there i~ a 
higher percentage of sulphuric acid (and somewhat of chlorine 
also) in the ash of the pigs than in that of the other animals, 

A table showing the quantities of total ash, and of each 
individual mineral constituent, in each of the ten animals 
analysed was given. Not much stress was laid on the amounts 
in the particular animals analysed, as the actual weights and 
condition of animals coming under similar de-ignations may vary 
considerably. 

It was of more interest to consider the amounts of the mineral 
constituents in carcass parts, in offal parts, and in all parts per 
1000 lbs, fasted live-weight, of each description of animal. 


It was shown thate given live-weight of ofen carried off much 
+ 
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more mineral matter than the same weight of sheep, and a given 
weight of sheep much more than the same weight of pigs. With 
each description of animal the amounts of phosphoric acid, lime, 
and magnesia, are less m a given live-weight of the fatter than 
of the comparable leaner individuals. Of both potash and soda, 
again, the quantity is less in a given live-weight of the fatter 
animals. The same may be said of the sulphuric acid and the 
chlorine; in fact, in a greater or less degree, of every one of the 
mineral constituents. 

It was estimated that the loss to the farm of mineral con- 
stituents by the production and sale of mere fattening increase 
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cautionary measures formerly adopted by the Egyptian Govern- 
ment against the epidemic.—On the origin of the nitrogen 
existing in combination on the surfate of the earth, by MM. A. 
Miintz and E. Aubin. Nitrogenous combinations are due in the 
first instance to the electric phenomena of which the terrestrial 
atmosphere is the seat, These phenomena appear lo have been 
much more intense in remote geological epochs than since the 
appearance of animal and vegetable life on the earth. Hence 
it would seem that we are now depending on a constantly 
diminishing stock of combined nitrogen, and the process of 
diminution must go on wnless atmospheric electricity prove 











was very small. 
than of only fattening animals. 


some of the most important mineral constituents removed 


annually from an acre of fair average pasture and arable Jand in 


various products were compared. Suck estimates could obviously 
be only approximate, and the quantities will vary considerably. 
With this reservation it may be stated that, of phosphoric acid, 


an acre would lose more inmilk, and four or five times as much in | 


wheat or barley grain, or in hay, as in the fattening increase of 
oxentsor sheep. Of lime, the land would lose about twice as 
much in the animal increase as in milk, or in wheat or barley 
grain; but perhaps not more than one-tenth as much as in hay. 

Of potash, again, an acre would yield only a fraction of a pound 
` in animal increase, six or eight times as much in milk, twenty or 
thirty times as much in wheat or barley grain, and more than 
goo times as much in hay. 

From the poing of view of the physiologist, it would doubtless 
have been desirable that the selection of parts for the preparation 
and analysis of the sh should have been different, and more 
detailed. The agricultural aspects of the subject had, however, 
necessarily influenced the course of the inquiry ; and the extent 
of the essential work had enforced the limitation which had been 
adopted. The results must be accepted as a substantial contri- 
bution to the chemical 
the farm for human food. 
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Academy of Sciences, July 23.—M. Blanchard, president, 
in the chair.—Historic importance of Nicolas Leblane’s dis- 
covery of the method of extracting artificial soda from marine 
salt, by M. Dumas. To this great discovery, which the author 


compares with that of the steam-engine by Watt, is traced the vast 


It was greater of course in the case of growing 
In illustration, the amounts of 


statistics of the feeding of the animals of 


to be a source of sufficient repargtion.—On the adaptation 


to viticulture of the sandy tracts of the 


Landes and 


Gironde in the south-west of France, by M. A. Robin- 
son. — Experimental researces on the action of a liquid 
introduced by a special process into the tissues of the vine for 


the purpose of destroying phylloxera, by M. P. de L 


afitte. 


Sulphate of copper diluted in water 1s recommended as best 


answering all the conditions, and consequently as the 
antidote to the evil.—On some linear differential equ 


surest 
ations 


of the fourth order, by M. Halphen.—On certain special 


solutions of the problem of the three bodies, by M 


H, 


Poincaré. —On some recently observed solar perturbations, by 
Admiral Mouchez.—On a universal galvanometer without oscil- 


latory action, adapted for the measurement of currents of 
intensity or of high tension, with illustration, by M. Ducre 


great 
tet.— 


On the nitric derivatives of hydiéde of ethylene, by M. Berthe- 
lot. —On some derivatives of mannitic hexylene, by M, Wurtz. 
—On the products derived from the bacterian fermentation of 


albuminoids, by MM. Arm. Gautier and A. Etard.—O 
supposed transformation of brucine into strychnine, 


n the 


by M. 


Hanriot.—On the heat-generaling power of coal, by M. 
Scheurer-Kestner.—On the physiological properties of the bark 
of the dundaké (a West African shrub) and of dundakine, by 
MM. Bochefontaine, B. Feris, and Marcus.x—On the nervous 
chords in the foot of the heliotides, by M. H. Wegmann,—On 
the temperatures of the sea observed at Concarneau and Douar- 
nenez, by M. Goez.—A reply to RI. Certgs on the subject of the 


pension in water, by M. Eug. Marchand. 


method proposed by him for examining corpuscles held in sus- 
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TWO “EMINENT SCOTSMEN” 

James Nasmyth, Engineer. An Autobiography. Edited 
by Samuel Smiles, LL.D. (London: Murray, 1883.) 
The Life of John Duncaty Scotch Weaver and Botanist, 

with Sketches of his Friénds and Notices of his Times. 
, By William jolly. (London: Kegan Paul and Co., 


1883.) 
WE do not know i® what particular direction Dr. 
Smiles has exercised his editorial functions in the 
charming autobiography of Mr. Nasmyth. The “ pruning- 
knife” which the lattgr advised him to use freely was 
surely not needed; the inventor of the steam-hammer 
gossips so delightfully about himself that we should have 
been glad had he gone on to a much greater length. On 
the other hand it is a pity that Mr. Jolly had not obtained 
the services of some judicious editorial pruner. He him- 
self has evidently not had the leisure to write briefly, and 
his book is therefore a somewhat heterogeneous collection 
of materials much in want of rearrangement and cutting 
down. 
Mr. Nasmyth’s autobiography, we venture to think, is 


which it belongs. 


and perfectly just self-appreciation with which the great | 


engineer and studegt of science talks of his career and 
his work, enlists from the first the reader’s sympathy and 
interest, His father, Alexander Nasmyth, a painter of 
high rank and the founder of the Scottish landscape 
school, was himself a genius in mechanics; and an atmo- 
sphere of mechanical invention pervaded his happy home 
in Edinburgh. He was one of the select party on board 
Symington’s steamer on Dalswinton Loch in 1788; and 
among his fellow-passengers was Robert Burns, a fact 
new tous. Mr. Nasmyth gives us a delightful sketch of 
his father and his happy family and the simple Edin- 
burgh life of the time. He himself was born in 1808, 
and educated at the High School of Edinburgh. From 
his earltest years he delighted in mechanical invention, 
and was great at making “ peeries” and toy cannon. He 
naturally, as his father’s son, learned the use of the 
pencil, and insists strongly on the great value of drawing 
to a mechanical engineer. He himself, throughout life, has 
made almost daily use of his skill in this art, and by the 
facility with which he could record his ideas and incipient 
inventions in this form, saved himself much writing, and 
preserved much that would otherwise have been lost. He 
left the High School in 1820, whan only twelve years of 
age, though afterwards he attended classes at Edinburgh 
University. At this early period he says of himself #— 


“I was constantly busy; mind, hands, and body were 
kept in a state of delightful and instructive activity. When 
not drawing, I occupied myself in my father’s workshop 
at the lathe, the furnace, or the bench. I gradually 
became initiated into @very variety of mechanical and 
chemical manipulation. I made my own tools and con- 
structed my chemical apparatus, as far as lay in my 
power. With respect to the latter, I constructed a very 
handy and effective blowpipe apparatus, consisting of a 
small air fosce-pump, connected with a cylindrical vessel 
of tin plate. By means of an occasional use of the handy 
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My natural aptitude for manipulation, whether in mecha- 
| 


The genial simplicity, the unconscious jį 
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pump, it yielded such a fine steady blowpipe blast, as 
enabled me to bend glass tubes and blow bulbs for ther- 
mometers, to analyse metals or mineral substances, or to 
do any other work for which intense heat was necessary. 


nical or chemical operations, proved very serviceable 
to myself as well as to others; and (as will be shown 
hereafter) it gained for me the friendship of many dis- 
tinguished scientific men.” 

He had moreover taken part in really practical work in 
some Edinburgh workshops, and at the age of seventeen 
he was constructing small steam-engines and models for 
illustrative purposes, and two years leter he invented a 
very efficient road steam-engine. The great event in 
Nasmyth’s early life, however, was his engagement in the 
great engineering works of Henry Maudsley. of London, 
in 1829. Maudsley was, indeed, so impressed with what 
he saw of the young Scotchman’s intelligence, knowledge? 
and skill, that he at once took Nasmyth int® his con- 
fidence as his personal assistant. In London, as in 
Edinburgh, Mr. Nasmyth made many friends among 
those whose friendship was best worth having; thromgh 
Brougham, for instance, he became acquainted with 
Faraday, whose friendship he retajned to the end tf the 
latter’s life. 

In order that he might be aBle to Jive upon his rather 


T . . . . 
likely to become a classic in the section of literature to | scanty wages, Nasmyth invented an ingenious cooking- 


' stove, a sketch of which he gives, and by means of which 
‘he was able to cooka “capital dinner “ at 44d, Long 
before this his attention had been given tothe contrivance 
of accurate cutting-touls, aid one of the first things he 
did far Maudsiey was to construct a nut-cutting machine. 
A visit to the north of England, in 1830, one of the 
objects of which was to see Stephenson’s “ Rocket,’ gave 


him the first idea of settling ultimately in business for ` 


himself in the neighbourhood of Manchester. And sc 
indeed he did in 1832, in a very small way, for his means 
at the time were limited. Business rapidly increased, 
and he had shortly to remove to new premises at Patri- 
croft, where in 1836 the great BridgewatergF oundry was 
in complete and efficient action, For twenty years after 
this Mr. Nasmygh conténued at the head of his*constantly 
growing establishment, adding to his inventions, and ex- 
tending his operations at home and abroad. The resuit 
was that at the early age of forty-eight years he felt 
himself in the happy position to be able to retire entirely 
from business and devote his life to those scientific and 
artistic pursuits which had been to him a constant source 
of pleasure. Indeed it was his full and accurate know- 
ledge of the science of his art, combined with his native 
insight and common sense, that enabled him to achieve 
so many mechanical triumphs. 

Mr. Nasmyth naturally enters in considerable deta}! 
into the history of the steam-hammer, with which hs 
name is so intimately associated. The conception and 
completion of the invention seems to have been the woik 
of a very brief time. He was incited to it, so early as 
1839, by the difficulty which Mr. Humphries, the engineer 
who had charge of the construction of the Gre rf Av itain 
steamship, found in finding forges powerful enough to 
weld the paddle-shaft of that vessel. Mr. !fumphries 
wrote to Mr. Nasmyth on the subject, and, says the 
latter :— z 

“ This letter immediately set me a-thinking. How was 
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it that the existing hammers were incapable of forging a 
Simply 
fall, as 


wrought-iron shaft of thirty inches diameter? 

because of their want of compass, of range and 
well as of their want of power of blow. A few moments’ 
rapid thought satisfied me that it was by our 


driven by water or steam power, were mere enlarged 


modifications—that the difficulty had arisen ; as, whenever 


the largest forge hammer was tilted up to its full height, 
its range was so small that when a piece of work of con- 
siderable size was placed on the anvil, the hammer 
became ‘ gagged’; so,that, when the forging required the 
most powetful blew, it received next to no blow at all, as 
the clear space for the fall of the hammer was almost 
„entirely occupied by the work on the anvil. 

“The obvious remedy was to contrive some method by 
~which a ponderous block of iron should be lifted to a 
e sufficient height above the object on which it was desired 

to strike g blow, and then to let the block full down upon 
the forging, guiding it in its descent by such simple means 
as should give the required precision in the percussive 
action of the falling mass. Following up this idea, I got 
‘ows my ‘Scheme Book,’ on the pages of which I gene- 
rally chought out, with the aid of pen and pencil, such 
mechanical adaptations as I had conceived in my mind, 
-and was thereby en&bled to render them visible. I then 
rapidly sketched out my Steam Hammer, having it all 
- clearly before me in my mind’s eye. In little more than 
half an hour after receiving Mr. Humphries’ letter 
narrating its unlooked-for difficulty, I had the whole con- 
trivance, in all its executant details, before me in a page 
“of my Scheme Book, a reduced photographed copy of 
‘which I append to this description. The date of this first 
‘drawing was the 24th November, 1839.” 

The paddle-wheel of the Great Britain was, however, 
never forged, as about that time the substitution of the 
screw for the paddle-wheel as a means of propulsion was 
-attracting much attention. Indeed, Mr. Nasmyth could 
:get no English firm to take up his invention, and was 
naturally surprised to find, on a visit he made to France 
in 1842, that his steam-hammer was in full operation at 
Creuzot, M. Schneider having copied the design from Mr. 
Nasmyth’s @rawing when on a visit to Patricroft. Very 
‘naturally Mr. Nasmyth @n his return-to England lost no 
xtime in protecting his inventio&R by patent; its career 
since is well known. 

As we said, Mr. Nasmyth retired from business in 
‘1856, twenty-eight years ago, bought a “ Cottage” in Kent, 
a picturesque place near Penshurst, to which he gave the 
‘characteristic name of Hammerfield. Long before this 
‘he had learned to take an interest in science, especially in 
-geology and astronomy. His investigations into the 
-structure of the moon are well known, and these, as well 
as his examinations of the sun’s surface, have been con- 
ducted with telescopes of his own construction. His 
elaborate work on the moon, with its magnificent series 
-of views of its surface, has long been classical, and his 
‘contributions to the subject of the sun’s heat are well 
known. His imagination, when not engaged in devising 
mechanical contrivances and. contributing to scientific 
theory, has often blossomed into fancy which has found 
expression in exquisite pictures of fairy-land and other 
regions of the unseen. Altogether Mr. Nasmyth’s long 
life has been one of almost .unchequered success ; from 
the first he has clearly seen what he wished to accom- 
plish, and with scientific precision has devised the most 


` effective means of realiging his aims. Not, the -least 
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rigidl 
adhering to the old traditional form of a smith’s hand 
hammer—of which the forge and tilt hammer, although 
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delightful and insfructive of his many works is the one . 
before us, which we commend to the study of all young 
engineers, as well as to all who wish to read the story of 
a successful life simply and pleasantly told. 


John Duncan’s career, as told by Mr. Jolly, is a com- 
plete contrast to that of Mr.“"Nasmyth.. He never rose 
above the humble station in which hə was born, nor 
apparently ever wished to ĉo so. He had all along to 
struggle for a bare living, and was essentially unpractical. 
What little education he had was self-acquired, and*it 
was never much so far as boog-learning goes. His love 
of flowers was a passion. He amid many discourage- 
ments managed to acquire a mastery of systematic 
botany, and his collection of Scottish plants, now in the 
possession of Aberdeen University, is of real value. Every 
moment he could spare was devoted to adding to his 
collection, and partly as weaver and partly as harvester 
he traversed most of his native land. In other respects 
he was a man of superior mind, though in no sense a 
genius, and by no means to be gompared with Robert 
Dick or even Thomas Edward. Mr. Jolly has narrated 
in our own columns the main facts of Duncan’s career. 
Had he been more happily situated he would certainly 
have done real service to science. It is some consolation 
to think that his merits were recognised before he died, 
and that his last days were surrounded with comforts and 
attentions to which throughout his previous life he had 
been a stranger. As we have sam, Mr. Jolly has made 
too big a book of the materials he has collected, and 
although it abounds in interest, it would have been more 
creditable to his literary skill had he taken the trouble to 
rid it of redundancies, 


THE HEAVENLY BODIES 


The Heavenly Bodies; their Nature and Habitadtlity, 
By W. Miller, S.S.C. Edinburgh, Author of “f Wintering 
in the Riviera.’ Pp. 347. (London: Hodder and 
Stoughton, 1883.) 


EW subjects could be mentioned more remote from 
the common interests and pursuits of life than 
what has been usually called the “ plurality of worlds,” an 
‘expression now so long restricted to one well-ascertained < 
meaning as to have lost any ambiguity that might have 
been charged upon it. The question is one of mere 
curiosity, and leads to no direct result ; but it has always 
carried with it an attraction irrespective of its unpractical 
nature, and has exercised the ingenuity of so many minds 
that its literature is of no inconsiderable extent. To this 
the book now in our hands is the most recent contri- 
bution. It is not the work of an astronomer, as the 
author himself has informed us; but as his profession 
leads him to the examination of evidence this need not 
be considered a material disadvantage. His position, 


. however, in this respect would have been improved by a 


little more care in the collectfon of his data, which in 
some instances, such as Madler’s “central sun,” the 
satellites of Uranus and Neptune, the polar flattening ot 
Mars, and the observations of Schiaparelli, are somewhat 
in arrear; and it may be the case that these more inti- 
mately conversant with the sybject would estimate the 
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comparative value of the evidence somewhat differently’ 
He has taken a very commendable degree of pains in 
collecting the opinions of former writers ; though we have 
met with no notice of worthy old Derham, or the quick- 
eyed but fanciful Gruithuisen ; but the natural result is 
the revival of a good deal of antiquated matter that can 
hardly claim a hearing befére a modern tribunal; such 
as the assumptions of the Cosmotheoros (which by the 
way he invariably cites ase‘‘Cosmothereos’’) or the 
affected azZadseries of Fontenelle. In fact, excepting for 
these who would find interest or amusement in specimens 
of almost all that has been gaid upon the subject, however 
absurdly nonsensical, or needlessly pugnacious, the book 
would gain by a process of winnowing and compression 
and ‘ weighting,” if we may be permitted to use a 
technical expression. Ænd there can be no question as 
to the advantage of a more careful revision of the 
press. 

As regards the author’s own share, there is much 
deserving of attention. He writes in an excellent spirit ; 
in espousing the negative side of the question, there is no 
unfairness towards his opponents; and though some of 
his arguments carry little weight—for instance that drawn 
from what seems to him the “dismal,’’ “ horrible,” 
“ terrifying” aspect of the moon—others are well con- 
sidered and expressed; and some collateral questions are 
handled in a way which demands attention, and will well 
repay it. With regard to the point in hand, if the present 
volume may not be thoyight to have done much to decide 
the controversy,,it may be doubtful whether any future 
successor may do much more. The matter is in reality 
out of reach. The data are insufficient ; and we venture 
to doubt whether any future generation may be able to 
attain more satisfactory ones. Long-continued and 
patient investigation may be fairly expected to throw 
some light upon the supposed final quiescence of the 
lunar surface; and possibly on the existence, under 
certain circumstances, of slight obscurations which might 
indicate the existence of a very attenuated atmospheric 
envelope ; but this would still leave us at an immense 
and hopeless distance from any certain proof of habita- 
tion. As to the other heavenly bodies our position is 
worse still, The observations of Schiaparelli, supported 
to some extent by those of others, and at any rate deserv- 
ing of respectful attention, tend to divest Mars of some of 
his supposed similarity to our own globe; and the con- 
clusions hitherto attempted to be drawn as to the condition 
of the other planetary surfaces are, we venture to think, 


still less satisfactory. Opinion at present can be little. 


better than conjecture; and it is uncertain at the best 
_ whether it will ever be permitted to us to make a further 
advance. The most ingenious analogical reasoning is 
not demonstration, and the decision of the finest telé- 
scopes would be invoked in vain. An interesting inquiry 
might be entered upon as to the prospects of opticians 
and observers; the conclusion possibly might be that 
their future is somewhat cloudy and obscure. At least 
we might venture to predi¢t, from past experience, that 
the accomplished solution of any one of the mysteries 
which now confront us would only prove a prelude to 
problems still more insoluble, and proof still more con- 
vincing of the,comparatively bounded character of all 


human knowledge. ; 
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Uniled States Commission of Fish and fisheries. 
Part vii. Report of the Commissioner for 1879. 


THE contents of the present volume, embracing details 
of the work done by the United States Fishery Commis- 
sioner for the year 1879, are quite as varied and even of 
greater interest, if that be possible, than the preceding 
reports. The specific objects of the methodical inquiry 
which has now been going on for over twelve years, has 
for its object to report progress in regard to the propaga- 
tion of food-fishes in the waters of the United States, as 
also to afford information as to the decrease in,the stock 
of food-fishes. As has been already statéd in the columns 
of NATURE, in which previous reports have been reviewed, 
the inquiry which has been so long in progress is being 
conducted in a thorough and searching way ; it embraces 
the consideration of every topic calculated to throw light 
on the economy of the American fisheries. Nothing that 
can be deemed illustrative is neglected—the léerature 
devoted to the natural history of food-fishes, or to de- 
scriptions of the fisheries of other countries, especially 
those of Europe, has been largely utilised in preparing 
the reports, with the result of making the volumes whi 
have been issued a perfect encyclopedia of fishery infor- 
mation. The contents of the present report embrace a 
full account of the work overtaken in 7879 and the early 
‘part of 1880. The fishes which fave been more parti- 
cularly dealt with in the period noted are the Californian. 
Salmon (Salmo Quinnat), the Atlantic Salmon (S. Salar), 
the Mountain or “Rainbow” Trout of California (S. 
Trideus), as also the Schoodic Salmon (S. Sadar, var. 
Sebago). Various details are also given of what has been 
done in carp culture, as also gf experiments made with 
the Striped Bass (Roccus lineatus), and the Shad (Adosa 
sapidissüna). This fish is dealt with quite in wholesale 
fashion, the figures quoted being really marvellous, as 
many as 16,062,000 of young shad being distributed, a 
complete record being kept of the places to which they 
were forwarded ; in the previous year the distribution of 
this fish reached the figure of fifteen and a half millions. 
Among the distinctive articles contributed to the present 
volume are some of rare importance ; we may refer to 
that by Prof. Barlow on “The Marine Algz of New 
England,’ which is Both interesting and exhgustive; it 
extends to’ 210 pages of the volume now before us, and 
is illustrated by a series of wef@l-executed dxgwings. 
Another paper of importante, full of curious information, 
is that of Mr, A. E. Verrill, “On the Cephalopods of the 
North-east Coast of America’’; it is also profusely 
illustrated with fine drawings. “The Propagation of the 
Eel’’ is a contribution which is sure to attract attention ; 
the article is by Dr. Otto Hermes, and was read before 
the German Fishery Association; although brief it con- 
tains many features of interest in connection with the 
natural history of the curious animal of which it treats, 
and describes most distinctly the differences of the two 
sexes. The author of this paper announces that the old 
eels, both males and females, die soon after the spawning 
season ; “the extraordinarily rapid development of their 
organs of generation exhausts them to such a degrce that 
they die soon after having spawned.” This is the reason 
why they are never seen to return to the rivers. Among 
the miscellaneous contents of the present report will be 
‘found instructive essays on the food of marine animals, 
by Prof. E. Mébius. In the appendix will be found a 
very readable account of the herring fisheries of Iceland, 
as also a short treatise on the fisheries of the west coast 
of South America. One of the most scientific papers 
which is given is one containing a reprint of a scries of 
extracts from the investigations of the Commission for 
the Scientific Examination of the German Seas—it coh- 
tains much that will prove of interest both to naturalists 
and economists. It may be safely said alike of the 
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present and the preceding reports, that they contain a 
mass of information on fish and fisheries of a kind which 
has never been before brought to a focus, and in issuing 
such a guide to all interested, the United States Govern- 
ment has set us an example which we ought at once to 
follow. The volume is published at Washington, and is 
printed at the Government Printing Office, 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No nogice is token of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure an his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Cyanogen in Small Induction Sparks in Free Air 


Among the “Notes” in NATURE for July 19 (p. 281), where the 
products of combustion are given for various illuminants in 
common or uncommon use, and where coal-gas, oils, and 
candles have a fearful amount of both water-vapour and car- 
yie acid charged against them, the return for electric lights 

th in the are and incandescent shapes is given as o'o for each ; 
a return which is there considered to show ‘‘the great supre- 
macy of electric lighijng over all the other methods of illumina- 
tion when considered as a matter of health.” . 

Now this I believe is most happily true of the incandescent 
electric lights hermetically sealed in their vacuous glass globes; 
but who, on second thoughts, ‘would presume to say that it is so 
with the arc lights, consuming their carbons visibly in the open 
air? The solid carbon gradually disappears from view, every 
one allows, and if it has not combined in gaseous condition with 
the oxygen of the atmosphere, like that of wax candles, it must 
-have mainly combined with fle nitrogen, and formed the far 
more deleterious compound gas, cyanogen, the basis of prussic 

-acid: and that such gas or hydrocyanic acid is productd in the 
. electric arc was set forth by Prof. James Dewar in the Royal 
Soctety Proceedings for June 19, 1879. 
Leaving the great are lights, therefore, to such a master of 
- the subject, chemical, physical, and electrical, as the Jacksonian 
Professor in the University of Cambridge, I would request to be 
allowed to mention here a spectroscopic proof, which I have not 
seen mentioned before, that cyanogen is also formed in every 
induction electric spark worked under atmospheric pressure. 

In plate 1 of M. Lecoq de Boisbaudraw’s admirable ‘* Spectres 
Lumineux ”ehe gives beautifully engraved views of the spectrum 
of the induction electric spark first at the positive pole, then at 
the negattve pole with a ‘* mean leygth” of spark, which was in 

shis case probably about one inch ; its extrefhe length with his in- 
duction coil and bichromate battery, in its best condition, being 
two inches. 

Now the spectrum he gives for the positive pole is neither 
more.nor less than the low temperature spectrum of nitrogen ; 

«that js as we see nitrogen in a gas-vacuum tube, with all its 
numerous and delicately shaded bands as such, though it is 
‘pioxide of nitrogen according to M. Thalén. 

But the spectrum which M. Lecoq de Boisbaudran gives for 
the negative pole has in addition to the above, and besides the 
red hydrogen line, a number of other most distinct lines and 
bands, including one line in the violet, which he dignifies with 
the letter a, and which is certainly the grandest thing in the 
whole spectrum. 

In his printed pages I do not find that the celebrated French 
spectroscopist gives any explanation of the origin of either that 
line or the other supernumeraries, the hydrogen line excepted. 
But on turning to my own paper on “Gaseous Spectra” printed in 
vol, xxx. of the Transactions of the Royal Society, Edinburgh, 
in 1881, I find on pp. 119 and 122, last column, that almost 
every one of the lines and bands which I had separated there 
from the impurities or dissociated elements of the tube’s contents 
and had put down as due to the compound gas ‘‘ cyanogen” 
is coincident in place and character with some one or other 
supernumerary in M. Lecoq de Boisbaudran’s spectrum of the 
negative pole. My spectrum places are indeed very rough, 
owtng to the small amount of dispersion then employed, viz. 
one simple prism of white flint with a refracting angle of 52°; 
but the testimony of the whole is cumulative, ang, considering 


- 


Spark at the Negative Pole in the Open Air by Mt. Lecog de 
Boisbaudran, with a rather Wide Shit 


W.N. Place Inten- Appear- 


Col : L cae 
Reas M a opine 
Orange 41,300 2 = Narrow band. 
Citron 44,850 3 4 eae band with hazy 
ihe. 
® 
e- 
; 48,600 zag Group of bands and hazy 
Green 4.9, 300 4 SF “lines, 
= *@ : 
50, 100 == Broad band with stronger 
Green aa 3 ==. edges. 
i {53,800) - = Larger and stronger than 
Glaucous 4,700, 4 ES * the preceding, 
Blue 55,200 2 3 Very thin line, -~“ 
Violet 59,400 8 Most powerful line, the 
°” «of the spectrum, 
Violet 59,500 5: a A darkéning of the Hitro- 
gen band, 
z= = 
: 59,900 5 23 = Broad band, with strong 
Violet 60, 400 5 a terminal bars. 





Cyanogen’s Concluded Spectral Lines By C. Piazzi Smyth, with a 
rather Narrow Slit ° 


W. N. Place Toten- i E 
Recon spore mee PEPENE Description. Reference page. 
41,146 2 = Cyanogen ? 
Orange { 41,552 2 fe Cyanogen ae 
Citron 44,878 2 iit True cyan. group 120 & I21 
48,582 Sharp line begins 
Green hins, a band of lines, 129 
49,350 3 Isolated line, 120 & 122 
Goten 49,996 Z Cyanogen. 120 
60,728 and 122 


= 
a 

3 A Do. 
= 


_ ( 53:963 3 Not nitrogen nor l 
aan carbon. 122 


ous 54,570 2 | * Cyanogen? 
Blue 55,271 2 } „Cyanogen? 120 
E Grand line, fol- 
, i lowed bya band, 
Violet 09,405 5 = ehar acter sic of ( 120 & 122 
cyanogen, 
Vi 59,985 2'0 Cyanogen. 
ss 60,356 0'2 E. Cyanogen ? oe er 
Violet 60,541 -I'o A Nitrogen ? ; 


the totally independent manner in which my results were arrived 
at, and the certainty with which they were slated on their own 
merits, perfectly overwhelming. 

Thus—of the line which I now identify with that one which is 
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facile princeps in M. Lecoq de Boisbaudran’s spectrum of the 
negative pole, and was therefore termed a by him, though to 
the confounding of his series of Greek letters in the positive 
pole’s spectrum—I wrote of it in 1880 as “grand Tine peculiar 
to cyanogen,” “the powerful violet line (viz. the above) at 59,405 
W.N.B. inch, may become useful as a reference for place to 
many observers,” and “‘ grandly strong violet line, followed by 
a band; specially characteristic of cyanogen.” 
But.a better view of the testimony of the whole case will 
be found in the above pair of “tables, in the first of which 
I have collected, in a‘rude way of my own, all the lines 
andbands which are supernumerary in M. Lecog de Boisbau- 
dran’s negative, as compared with his positive, pole ; and in the 
second J have entered my fornftr conclusions from gas-vacuum 
tube observations of what spectral lines and bands are peculiar 
to the compound gas cyanogen. C. PIAZZI SMYTH 
I5, Royal Terrace, Edinburgh, July 25 





The Earliest Known Plotting Scale 


THE Babylonian statues recently acquired for the Louvre by 
the mission of M. de Sarzec are of great interest in the history 
of measurement. The earliest datable measuring rods hitherto 
known are two Egyptian masons’ cubits of wood, of the reign of 
Hor-em-heb in the fifteenth*century B.C. ; but on these statues 
we find represented not merely a mason’s rod, but a finely- 
divided plotting scale, and the date of these figures is placed 
before the fifteenth century B.C. Of course the accurate Jengths 
of cubits can easily be recovered from the dimensions of build- 
ings of the earliest periods ; but no measures, or accurate repre- 
sentations of such, are preserved to us from the primitive times. 

There are several of these diorite statues of King Goudea in 
the Louvre, some rather Jess and some rather more than life size ; 
all finely executed in a style superior to anything of the later 
times from Mesopotamia, wath which we were already familiar. 
They are wrought bẹ means of tubular drills and graving tools, 
by which lengthy and delicate inscriptions are cut all over the 
surfaces ; the tools employed seem to have been very similar to 
those used by the early Egyptians for their statuary in diorite, 
which J receutly described at the Anthropological Institute. 

The statues which now concern us are two seated figures of an 
architect (or perhaps the king, as founder); these each bear on 
the knees a drawing board, 6°3 x 11°3 and 7'4 x 12°97 inches 
respectively. One board is plain, the other has an elaborate 
outline of a fortified town, showing all the buttresses and turns 
of the wall, By the right hand of each figure lies a drawing 
stylus, and along the front of each board a plotting scale, sub- 
divided along both outer and inner face. igs: 

These scales have a sloping face along each side, like modern 
scales, but meeting in a ridge at the top, like French plotting 
scales, without a level space. The breadth is ‘90, and height 
‘33 inch, sloping therefore about 36°; the length is just over 
10% inches, or half a cubit, the terminals being lines, with a 
small surplus beyond them, 

The subdivisions vary on the different sides; but the general 
arrangement is a uniform series of spaces, which we will call 
digits; these are each 7, of the half cubit, or °653 inch. Then 
along one side of each rod the alfernate digits are subdivided ; 
thus there can be no confusion between digit lines and sub- 
divisions. The dividing lines run the whole width of the face; 
they are about y inch wide, and scored out nearly as deep into 
the diorite. The subdivisions are of halves, thirds, fourths, 
fifths, and sixths of a digit; and two sixths are carried over to 
the other side of the scale, and- there further divided into 
twelfths and eighteenths of a digit; this last fraction being only 
gg of an inch. 

By calculating a normal scale from the various digit lines (as 
described in ‘“Inductive Metrology,” p. 31) the average error 
of division may then be computed. It is about the same for 
the digits and also the subdivisions, varying on different sides 
from ‘oog to sor3 inch; the mean error of all the digit marks is 
“oI inch, or about half the bréadih of acut, But it is not to 
be expected that mere decorative representations like these would 
be divided with the same care as actual working scales. The 
mean value of the cubit deduced from these scales is 20°89+'07 
inch, which is apparently a long variant of the old 20°63 cubit, 
and not the later Assyrian cubit of 21°4 or 21°6. 

The actual values of the divisions of the two sides af each 
scale are as follows, stating the amounts as differences from the 
normal scale in thousandths of an inch, which enables the varia- 
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tions to be most plainly seen, The points measured were about 
one-third from the bottom edge toward the top ridge. 
































Normal scale. | Without the plan. With the plan. 
Digits. |Subdivisions| (Outer. Inner. Outer, Inner 
+ sii - + =op = 
O (. . .) ,12 ba we adh be aa 
"653 15, 2 (0. ) 6-2, 
1°306 ea 20: Gorak ne Cope) eo 
1°959 (. 2 a en ee a E re ee 
2612 meee) E. 26) E E 
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3°265 Q 2 j12 Ti 
3°917 3! 2 feo gc 125 
$ 4'244 oo 4 9 ‘8 
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i Bade eo 2. 8 ; 2 . (. . ae 
5°65 e.. 1 4 ‘ 
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The plain dots show „that there was no mark; the dots in 
brackets where a mark is defaced, or the whole surface destroyed, 
The great error of ‘058 inch is due to a cut run askew, the line 
being as accurate as the others on the outer face of the red. 

I am indebted to M. Ledrain for kindly granting me permis- 
sion to take the measurements from these statues, 

Bromley, Kent W. M, FLINDERS PETRIE 





A Result of our Testimonial System 


A LITTLE incident has come under my notice of such a cha- 
racter that I think it ought to be made known to the readers of 
NATURE. 

A candidate, whom I will call Mr, A. B., for a vacant scien- 
tific chair in this country writes to an eminent German professor 
for a ‘*testimonial,” and in his letter there occurs the follow ing 
remarkable sentence :— 

C... 17 Yni, '83 


t DEAR SIR, —I intend applying for the vacant chair of .. . 
at.. . and would feel grateful if you could send me a testi- 
monial saying a few favourable things of my contributions to the 
science of... 

‘©. . Lhope that you will not think me too bold in asking 
this request, and as I know your time is too valuable to be tres- 
passed on by a stranger, / beg that you will accept the înciosed 


The German professor, whom I will call Prof, C., thereupon ẹ 
writes toa distinguished English professor, who is a personel 
friend of his, the following letter, which has been placed in my 
hands with the request that I will add afew comments, The 
letter, which I give in its original language in order tW¥at none uf 
its force may be Jost, runs as follows :— 


Panzethan, weiteren Kreisen 
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“. a. 23 Juli, 1883 
 Verehrter Herr College, —Ihre freundliche Gesinnung gegen 
mich, ermuthigt mich, Inen folgenden Fall vorzutragev, mit 
der Bitte möglichst viele Ihrer Herrn Collegen und, wenn Sie 
€3 für gut halten, auch die Presse davon in Kenntniss zu setzen. 

““ Ich hatte schon öfter aus England Briefe erhalten von Can- 
didate fiir irgendwelche . . . Professur mit der Bitte ein Zeug- 
niss ueber ihre Leistungen anzustellen. Ich habe, da ‘mir diese 
Art der Bewerbung, wie sie in England leider gebrauchlich ist, 
im höchsten Grade zuwider, meist derartige Schreiben gar nicht 
beantwortet, Neulich erhielt ich nun aber einen Brief aus... 
von einem gewissen . . . der an Schamlosigkeit Alles ueber- 
steigt, zum Mitt%l der Bestechung greift, Es klingt unglaub- 
lich, aber Herr... ist so schamlos, mir als Preis fiir ein 
Empfeblungschreiben Geld anzubieten. *Damit Sie sich selbst 
davon ueberzeugen können, sende ich Ihnen das Original mit 
der ergebensten Bitte mir dasselbe nach gewonnener Einsicht 
bezw, Abschrift, wieder zurückzusenden, Eingelegt war eine 
Anweisung auf I guinea! Letztere sende ich heute ohne Brief 
recomnfandirt an . , . zurück. Ich habe Beider hier meinen 
Freunden gezeigt und werde auch vor Zeugen die Rücksendung 
der Anweisung auf ïi Guinea vornehmen, 

“Ich glaube, verehrter Herr College, dieser Fall ist dazu 
mitgetheilt zu werden, um zu ver- 
hindern dass ein solch erbärmlicher Mensch wie. . . etwas die 
Stelle in... erhalte. Ihnen im voraus. für Ihre Mühe 
dankend mit vorziiglichste Hochachtung. 

“Ihr Ergebenster,.. . .” 


I imagine that all Englishmen on reading the above will, like 


‘myself, be Glled with shame that any one speaking our tongue 


should have laid himself open to such a rebuke. 

At the same time it seems to me quite possible that Prof. C.’s 
view of the matter is unduly severe and indeed unjust, I do 
not know Mr, A. B. personally, and am quite ignorant of what 


- character he bears ; but I c# conceive that he has fallen into 


this disgrace through a clumsy attempt to car. y out to its logical 
conclusion our English system of testimonials, He«can hardly 
have thought that so distinguished and successful a man as Prof, C. 
could bz érived to say something handsome by a po t-office order for 
one guinea ; and he cannot be so ignorant as not to be aware of the 
just pride which all Germans feel in the integrity and honour of 
their professoriate ; it is quite open for us to sup ose that he was 
really offering Prof. C. a fee for a profession service. And 


-really when you come to think of it, this is a point of view for 


which something may be said. Only last we k, in talking to, a 


‘colleague about testimonials, I asked fim ho many testimonials 


he wrot@on an average a week. He replied that he thought 
aol more than a dozęg or fifteen, In fact when a man, espe- 
ciall őne who has spent some years in teaching, has acquired a 


‘certain reputation in science, the tax updn his time and energy 


for the skilful composition and wr'ing of appropriate testimo- 
nials amounts during his lifetire to a something which, con- 
verted at the market value of his powers into pounds, shillings, 
and pence, would appear no mean sum, 

Now—and this is the kernel of the matter—no one would 
grudge time spent in assisting a deserving man to get into a 
place for which he was fitted; but our testimonial system has 
nowadays reached such dimensions that only a few of the testi- 
‘monials written have this end in view, I am writing freely, 
because this is a very serious matter, and one which I have much 
at heart; I therefore do not hesitate to say, what indeed is well 
‘known, that great skill has been reached by many in the art both 
of writing and reading testimonials. Many testimonials are 
‘framed aiter that well-known formula for acknowledging the 


receipt of pamphlets which runs as follows:—‘‘ Dear Sir,—Ie 


-beg to thank you for the valuable pamphlet which you have so 
kindly sent me, and which I will lose no time in reading.” And 
T heard the other day a testimonial praised because it showed 
the electors whom not to elect. 

Surely the time has come to consider whether this plague of 


testimonials (for it is hardly less) cannot in some measure be 


stayed.’ At all events, cannot in higher places at least some 
steps be taken to mend matters? When such a post as a pro- 
fessorship is vacant, it is the duty of the electors to make 
themselves acquainted with the manner of man wanted and to 
find him ; our present plan lays upon all persons connected with 
the subject of the chair the burden of trying to enlighten the 
electors as to the claigs of this or that candidate. A passage in 
Prof, C.’sJetter shows how degrading the Germans think our 
method ; and it is not agreeable to Englishmen to read such 
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passages, Yet every one who has had to struggle for a post 
with testimonials must feel that such criticisms are just, and that 
the process is one distasteful to a right-minded man. And it is 
also unnecessary, I, for one, would rejoice to see the German 
system of a “call” introduced into our professorial elections ; 
but if we cannot obtain this, let us at least do away with testi- 
monials, „Tn the recent electionseat the University of Cambridge, 
the following significant phrase occurred in the announcements of 
the vacancies: ‘testimonials, sf any, to be addressed,. &c.” ; 
and as a matter of fact, in tht cases of the four chairs recently 
filled up on the new system, the man*chosen in each case had 
sent In no testimonials, Why cannot this be done in all glec- 
tions to professorial chairs? Where, as may sometimes be the 
case, the candidates are previouđy not all thoroughly known, the 
electors, by reference, formal or otherwise, can easily make 
themselves acquainted with their relative merits ; and indeed, as 
I just now said, it is their duty to make such inquiries, and not 
simply to collate, interpret, and form their decisions on the 
curious documents which we call testimonials, 

Hence, though I venture to send this communication to 
NATURE for the purpose of making an example of Mr, A, B.’s 
post-office order for one guinea, I cannot help thinking that he, 
though sinning, is also sinned against, and that our system of 
testimonials is to be blamed as well as he. M. FOSTER 


* 
ie | 


Birds and Cholera 


You ask in one of your “ Notes ” (p. 329), what can be the 
cause of birds leaving a locality before the approach of cholera ? 
The following anecdote may be of interest, but I of course 
cannot vouch for its having any real connection with the subject. 
It must have been in the summer of 1848 that I was invited to 
meet a party at my uncle’s house in the Close at Salisbury, on 
the occasion of the visit of the Antiquarian Society. On arriving 
I found the cholera raging, and the party put off. There were 
in the house only the gardener and Pis wife, whom, having been 
previously servants to my father, I had k#own from my child- 
hood. The gardener told me that, just before the outbreak of 
the disease, the man whose duty it was to oil the vane upon the 
spire had made his annual ascent (of 404 feet), and had per- 
ceived a foul scent, which, it seems, had not been noticed below. 
The inhabitants connected this with the appearance of the 
epidemic shortly afterwards. Birds might no doubt be affected 
by such a circumstance, O. FISHER 





Tars has been remarked before. It is recorded of the great 
outbreak of cholera at Salisbury in 1849—can any of your corre- 
spondents say where ?—that an officer recently from India, hap; 
pening to make the ascent of the Cathedral, exclaimed suddenly, 
‘I smell cholera!” Immediately afterwards the outbreak fol- 
lowed, when it was observed that the birds (swallows are espe- 
cially in my remembrance) had fled the neighbourhood. If these 
two incidents are to he trusted, it can searcely be doubtful that 
there is a connection between them. HENRY CECIL 

Breguer, Bournemouth, August 6 





You will firid a very interesting but rather sceptical paper on 
the supposed connection of birds leaving towns with invasions 
of cholera (NATURE, vol. xxviii. p. 329), by Pfarrer Hackel of 
Windsheim, in the monthly journal, Der xoologische Garter 
(Bavaria), September, 1873 (vol. xiv. p. 328), published by the 
Zool, Gesellschaft of Frankfort-on-Main, D. Wy. 

Freiburg, Badenia, August 4 


Animal Intelligence 


SEVERAL remarkable instances of intelligence in animals have 
been given in recent numbers of NATURE. Possibly the follow- 
ing instance of reasoning power in an elephant may not be 
without interest :—Some years ago I was ascending jhe lower part 
of the Darjeeling Hill Road,’in the Himalaya Mountains, from 
Terai. Ata certain part of the road, where we met a string of 
bullock carts, the outer few feet was encumbered by a long flat- 
topped heap of small rounded boulders, piled there to be broken 
up for road metal; from the outer edge there was a steep, almost 
precipitous, slope. On the inner side pf the road was a 
small drain, and then a few feet of comparatively level ground 
between the drain and the slepe above, The carts just mentioned 
were of the usual kind, the body (constructed of bamboo) about 
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12 feet long and 34 feet broad, with the wheels near the middle, 
each cart being drawn by a pair of bullocks. The makaui 
(driver) of the elephant I was riding having halted the animal 
close up to the heap of boulders, there was just room left between 
the elephant and the chain for the carts to pass. These carts 
were the ordinary vehicles of the country, and under ordinary 
circumstances an elephant would no more think of “‘shying ” at 
them than a London dray horge would think of shying at a cab. 
Yet as the carts went by one by one my elephant became more 
and more uneasy, and finally in spite of the efforts of the 
mahaut to restrain her, mounted on the heap of boulders, at 
the risk (which, considering how cautious elephants are in 
treading on suspicious ground, I believe she must have seen quite 
af clearly as the #a/azut or I) of rolling down the slope below 
the road, if the rounded boulers shifted and gave way beneath 
her weight. It was some time before I perceived the cause of 
her fear, Elephants, even in India, are uncommon, and bullocks, 
as well as other domestic animals, generally feel considerable 
dread of them from their unusual appearance as well as their 
size, The bullocks in queStion were greatly frightened at having 
to pass so close to the bulky brute, and several of them im passing 
tried to get away from her by jumping the drain. Itrequired all 
the efforts of the drivers to prevent their doing it. The elephant 
evidently saw that the bullocks were frightened and that they 
were trying to jump the drain, and she further calculated that if 
they did so the long tajl of the cart would swing sharply round 
in the opposite direction ail strike her violently across the fore 
legs, Of the two risks she preferred that of mounting on the 
heap of boulders. F. R. MALLET 
Calcutta, July 





AS NATURE frequently contains notices of. intelligence in 
animals, I have ventured to send you the inclosed note from the 
Reading local paper, as containing a remarkable fact regarding 
intelligence in a blind horse. The writer, Mr. Gostage, is quite 
trustworthy, and I have taken pains to verify the truth of his 
statements. ° JOSEPH STEVENS 

128, Oxford Rodd, Reading, August 6 


NOTE PUBLISHED IN THE Erri Observer OF AUGUST 4, 
1603 
Sagacity of the Horse 
SiR,—A circumstance so fully illustrative of the sagacity of 
the horse was witnessed in the neighbourhood of Mortimer last 
Saturday, and reported tome through the owner, that I think 
it worth publicity, I can vouch for its truthfulness, and if any 
doubt arises I can introduce such doubter to the owner. The 
hor. e under notice, an old blind one, belonging to a smal! trades- 
man and farmer, was turned out to graze on the common near 
the owner’s house. For some cause it wound its way through 
lanes to the blacksmith’s, where he had often been before. The 
entrance to the forge is difficult of access on account of the ditches 
on either side, but the animal reached it safely, took its stand by 
the forge, and then neighed. The blacksmith, beirg at work in 
his garden, and hearing a horse neigh, looked for it, and not 
seeing it, returned to his gardening operations. In a short time 
he heard it again, but could not see a horse anywhere, until he 
went into his shop, when he found it standing very quietly by 
the forge as if waiting to be shod. Thinking some one must 
have brought it there, the blacksmith looked at its feet, and 
found one with the shoe pressing into the frog, causing great 
pain, He then put on another shoe, and sent the horse back to 
its owner, 
_ This instance of sagacity is so clear and telling that I thought 
it desirable to ask you, Mr. Editor, to publish it. 
Yours truly, e 
S. GOSTAGE 
King’s Street, Reading, August, 1883 





ACCOUNTS are not rare of female cats having adopted the 
young of other creatures when deprived of their own, or while 
nursing their own young, but I Rave never met with a case like 
the following :— 

My tom cat, Smut, whose eighteenth birthday was lately cele- 
brated, has always been kind to kittens; and a long friendship 
with a tame rabbit was only terminated by the death of the 
rabbit in consequeyce of eating too much plum pudding one 
Christmas, But his benevolence to feathered creatures was first 
shown in 1881, when, having a solitary chick hatched out of a 
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clutch, I bethought me of making him useful as nurse, and with 
some fear put the chick into his basket. The experiment answered 
admirably, except that Smut sometimes licked the feathers the 
wrong way; and when about a fortnight afterwards the chick-n 
was accidentally killed, it was curious to see its foster-father's 
search for it during the following three or four days. 

Since then Smut has taken charge of as many as fifteen young 
chickens at a time, but he has never evinced the same affection 
for them as for his first feathered foster-child. 

J. DE B.F. P. 


The Orphange, Wandsworth Road, August 7 





Different Sources of IHlumigation e 


In your issue of July 19 you give in the “Notes” p. 201): 
some Interesting data As to the products of combustion and lat 
produced by different sources of illumination, each being of 100 
candle-power and giving off this light for one hour, This ts 
valuable information, and Iam sure that others besides .nyself | 
would be glad if you could give a reference to the authority. I 
would also suggest that it would te interesting to have a com- 
parative authoritative statement as to the carbonic acid and heat 
produced in the same time by an average human being. 1 was 
told the other day by a mining engineer that he finds that one 
oil-lamp contaminates the air to the same extent as one mi 
when at work. It is often stated that one gas-burner in a theatre 
is as deleterious as six members of the audience. If theetrue 
state of the case were published in your eolumns, :t would be 
interesting to many, GEORGE FORBES 

34, Great Gearge Street, Westminster, July 20 


[The information is based onan article in La Lumière Efectrique 
for June 16,—ED.]. 





A Remarkable Form of Cloud 


AN account, which will I beliewe be found satisfactory, cf the 
formation of the type of clond described in NATURE (vol. xxviii. 
Pp. 299, 320), will be found in a paper read by me before the 
Meteorological Society on June 20 last, and which will be pub- 
lished in the next Quarterly Journal of the Society. The paper 
is on ‘* The Structure of Cirro-filum, or Ice-cloud dispased in 
Threads.” A very valuable contribution to our knowledge on this 
subject will also be found in an article by Dr. Linn (‘‘ Ueber die 
Entstehung der Wolkenstreifen,” Zeitschrift fir Aleteorvlogie, 
xviii. 52), to which I would refer those of your readers who are 
interested in the topic. 

The cloud is very compon, and regular reports of the direction 
both of movement and of *‘ filature,” elements of vew consider- 
able value in the prognosis of weather, have been, for some years 
past, sent to the Meteorological Office*by a limited nmaber of 
observers. ° k W. CLEMENT LEY 





Disease of Potatoes 


WuEN I read the note from Naturen in NATURE, vol, xxvii. 
p. 281, it appeared to me that Herr Anda was deseribing the 
same effects in the potato stalk as had been described by 
Berkeley in 1846. In his description of the usual potato disease 
Berkeley says:—‘* The stem now rapidly putrefies, the cuticle 
and its subjacent tissue become pulpy, and separate when t. uched 
from the woody parts beneath. The whole soon dries up, and 
in many instances exhibits in the centre the black, irregular 
fungoid masses which are known under the name of Sclerotitenz 
varium, and which are believed to be the mycelium of certain 
moulds in a high state of condensation.” 

Now the Sclerotium varium grows exactly as described by 
Herr Anda; but so far as it has appeared here, it does not seem 
to be truly parasitical, but only begins to be developed on the 
potato stalks when they are dying down of the common disease, 
Whether this Sc/erotim is the same as that referred to wy Mr, 
W. G. Smith (NaTuRE, vol. xxviii, p. 299) I do not knuw, but 
probably it is. He says he did not get his to germinate , while 
Herr Anda describes the fruit of the Sc/erefiz found at 
Stavanger, 

From ‘‘ pink eye” potato stalks of last year I threshed cut a 
quarter of a pound of Sclerotiume varium, and at the present 
time I have hundreds of specimens germinating in the way [err 
Anda describes; one stalk only has yet come to what I regard 
as the perfect fructification, having dgveloped at the apex a 
beautiful little chp; but about a score of others gf those first 
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laid on wet cloth are beginning to give distinct evidence of the 
production of cups. The probability at present is that S. varitn 
is the Sclerotium of a Pezizg, nearly allied to Peztza tuberosa. 
A. STEPHEN WILSON 
North Kinmundy, Aberdeen, July 30 


P.S.—Since the above was written I have discovered amongst 
growing potatoes great numbers of S. varium with the completed 
fungus attached to them, It is a yellowish-brown Peziza of 
various diameters up to half an inch, J send you a box of 
specimens.—A, S. W. 





T goology at the Fisheries Exhibition ” 


IN NATURE, vol. xxviii, p, 289, is an article upon the zoology 
of the Fisheries Exhibition, in which the writer states that some 
of the corals exhibited by Lady Brassey belong to me and are 
not that lady’s property. Will you permit me to emphatically 
assert that not a single coral in the case belongs or ever did 
belong to myself, and that every specimen was procured by Lady 
Bras:ey during her voyages in the Sunbeam. 

What is meant by the words “gratuitous inventions” I can- 
not understand ; the new species were carefully compared with 
those in the British Museum, also with those obtained during 
ee Challenger expedition, and with the works of Lamarck, Dana, 
Milne-Edwards, Moseley, and others. 

It is possible that the commissionaire in charge may have, in 
dusting the collectign, shifted some of the labels, but the fact 
remains that Lady Brassey’s collection of corals is the only one 
in the Exhibition which gives any information either upon the 
nomenclature or habitat of the specimens exhibited. 

204, Regent Street, W., August 4 BRYCE-WRIGHT 





‘The Student’s Mechanics” 


I HAVE no wish to quarrel with the review you have printed 
of my book, ‘‘ The Student’s dlechanics ;’’ and I have to thank 
the reviewer for drawing attention to one omission, namely, the 
failure to explain fully the second law of motion, as yelated to 
the two methods of measuring force. But I should be glad to 
be allowed a few words to explain my treatment of Accelerating 
and Moving force. One of my objects was to clear away, by full 
explanation, the confusion which no doubt sometimes exists as to 
those terms; and this I could not have done if I had omitted 
them altogether. It will be long before a reader of works on 
mechanics can safely remain ignorant of their meaning ; and 
indeed the discussions of force as causing change of velocity 
simply (as in kinematics), and as causing change of momentum, 
are still kept so much apart that terms fo indicate the distinction 
do not seem out of place. Nor-do I see any confusion likely to 
arise between “‘accelersfion” and “accelerating force ” : the one 
is the actual change of velocity infa givenetime, the other is the 
force which causes that change. The latter is measured by the 
former, but it is not tbe same thing. In Art. 422 the word 
accelerating” is simply used in opposition to “retarding,” in 
the sense of that which increases velocity instead of diminishing 
it: I know no other word in use for the same purpose. Lastly, 
the proof in Art. 359 was given precisely to supply the omission 
to which your reviewer calls attention, and which does exist in 
the ordinary proofs that no velocity is lost in passing round a 
smooth curve, I there show that the sum of such losses, in a 
given time, is indefinitely small compared with the sum of another 
set of quantities, which sum is itself finite; hence the first sum 
may properly be neglected. WALTER R. BROWNE 





Sand 


As explained in my note on p. 245, I had not the advantage 
of perusing Mr. Waller’s paper on ‘‘Sand.” Mr, Gardner, in 
his notice of it gave the first place to ‘‘distinguishing with 
certainty by the aid of the microscope sand that has been worn 
by the action of wind from sand that has been for long exposed 
to surf, and this again from sand brought down from torrents,” 
I assumed this was its primary object. In this I am in error, 
Mr, Waller says his ‘‘ paper was to show that chalk flints had 
scarcely any place in the formation of sand.” Had I known 
this was the purpose of his writing I would not have troubled 
%ou with any remarks, as I entirely agree with Mr. Gardner 
when he says, as in p. 225: “The coast-line occupied by flint 
shingle is almost limited to portions of Western Europe, and is 
relatively insignificant,’ 


I am giad*to learn that Mr. Waller has a more comprehensive 
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object in view, and that a large series of sands from modeyn and 
ancient formations are being examined microscopically, and 
shall be glad to supply portions of specimens of the soils and 
subsoils of Australia and New Zealand which contain sand, and 
were examined under the microscope ten years ago, to compare 
their form and appearance with similarly situated soils from 
Europe. JAMES MELVIN 

a : 


Treble Primary Rainbow 


On Sunday, July 15, as a jacavy thunderstorm was passing 
away from over this place, a brilliant rajnbow appeared a little 
to the south of east about 5.45 p.m. There was a complete 
primary arch and a nearly perfect secondary one, and on bemg 
led to examine the former in congequence of its appearing un- 
usually broad, it appeared to be made up of three bows, one 
directly below the other. The red of the spectrum being re- 
peated three times was what drew my attention to this point, 
The two lower bows appeared smaller than the top primary arch, 
Thinking I must be suffering from Some optical illusion, I got 
my wife, brother, and my little girl of nine, all to look carefully 
at the rainbow, and found that they all saw three distinct bows 
in the primary arch, in addition to the secondary arch, Is not 
this an unu ual occurrence ? R 

Bexley, Kent, July 21 

[This is merely the well-known phenomenon called spurious 
dows, which has not yet found its way into the ‘‘ popular” class of 
text-books, though the principles of its explanation were long ago 
pointed out by Young. The full theory was given by Airy, and 
found to coincide with the very exact measurements of Hallowes 
Miller, When the raindrops are all of the same size, each 
wave-length in the rainbow has one principal maximum with an 
infinite number of subsidiary maxima of rapidly-decreasing 
brightness. These lie inside the chief maximum in the primary 
rainbow, and outside it in the secondary.—ED.] 


hk eB E te ee 
FUEGIAN ETHNOLOGY 


is Guido Cora's Cosmos for May, 1883, Lieut. Bove, of 

the Italian Antarctic Expedition, supplies some inter- 
esting details on the little known inhabitants of Tierra del 
Fuego, amongst whom he spent some time in the spring 
of the present year. He speaks highly of the English 
missionaries stationed at Ushiwaya, in Beagle Channel, 
who have succeeded in introducing a few rudimentary 
notions of human culture amongst several tribes hitherto 
supposed to be quite irreclaimable. As had long been 
suspected, the archipelago is found to be occupied not by 
one but by three distinct races, the Alacalufs in the west, 
the Onas in the east, and the Yagans inthe south. Of 
these the Yagans, who stretch from the north side of 
Beagle Channel southwards to Cape Horn, appear to be 
the true aborigines. They have been driven to the 
southernmost and most inhospitable islands by the Onas 
and Alacalufs, both intruding from the mainland. The 
Onas, who are clearly of Tehuelche origin, penetrated 
from Patagonia across the eastern arm of Magellan 
Strait, into the large island of King Charles South Land 
(Eastern Tierra del Fuego), which they now hold almost 
exclusively. In the same way the Alacalufs, of Arau- 
canian stock, made their way from the Chilian Andes, 
across the western arm of Magellan Strait, into the 
western islands, which they now occupy from Cape Pillar 
to Stewart Island, at the Pacific entrance of Beagle Channel. 
They number scarcely more than 2000 altogether, while 
the Yagans and Alacalufs are estimated by the English 
missionaries at about 3000 each, giving 8000 for the 
whole archipelago. 

Although now representing the most aboriginal element, 
the Yagans themselves would appear to belong originally 
to the same Chilian family as the Alacalufs, the points of 
difference being easily explained by their longer isolation 
from the parent stock and by the more unfavourable 
climatic conditions of their present homes. From nu- 
merous measurements taken by Bove, they seem to be 
much below the middle height, although still nearly as 
tall as the Araucanians of the mainland. Of these the 
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average stature, according to D’Orbigny, is 5 feet 3 inches, 
while the Yagans range from 4 feet 10 inches to 5 feet 
4 inches,and the women from 4 feet 9 inches to 5 feet. 
But in other respects they present a more debased ap- 
pearance than their continental congeners, being distin- 
guished by low brows, prominent zygomatic arches, large 

endent lips, flat nose, round face, loose, wrinkly skin 
“pelle grinzosa e cadente”), thin extremities, the legs 
curved outwards. The blackehair is of the usual American 
texture, coarse, lank, and long*but in one district chestnut 
and wavy, due, no dotibt, to mixture with white blood. 

They neither tattoo nor paint the body, which is ex- 
posed aimost naked to the inclemency of an excessively 
rigorous and stormy climate’ In this respect the Fuegians 
present a striking contrast to the Eskimo at the opposite 
extremity of the continent, the general cut of whose warm 
and comfortable attire may, according to Mr. E. B, 
Tylor, be due to the inffuence of the old Norse settle- 
ments in Greenland. Although Bove gives us two distinct 
terms, accar and tuma-chi for house and hut respectively, 
the dwellings themselves are all alike described as 
wretched hovels, made of branches stuck in the ground 
and loosely bound together in the Botocudo fashion. 
More skill and care bs displayed in the construction of 
their beechwood canoes, which are generally from fifteen 
to twenty feet long and about two feet wide. In these 
frail craft they navigate the intricate channels of their 
storm-swept waters, and boldly pursue the whale and 
dolphin often far out on the high seas beyond sight of 
land (“spesso fuori dalla vista d'ogni terra”). Here, 
however, it may be well to remember that similar state- 
ments were constantly made of the Andaman islanders 
until Mr. Mann recently showed that in their light out- 
riggers they never ventuge far from the shore. ` 

Like the Araucanians the Yagans are polygamists, and, 
like the followers of the Prophet, they have generally four 
wives. But, while the Araucanians purchase their mates,” 
the Fuegian bride is provided with a dowry consisting 
usually of a canoe and a few harpoons. Nevertheless 
all the hard work, such as fishing, hutbuilding, the kindling 
and preservation of fire, falls to the share of the women, 
who in return meet with nothing but the most brutal treat- 
ment from their helpmates. ‘* How often,” writes Bove, 
“have I seen men seated cosily round a good fire, while 
the wretched women remained exposed to the snow, wind, 
water, fishing for their idle and unmannerly husbands ! ” 
Notwithstanding their hard lot the women are exception- 
ally fruitful ; but, on the other hand, a small percentage 
only of the children resist the severity of the climate. 
They leave the paternal roof at a very early age, and 
begin to shift for themselves defore reaching their teens, 
In fact family ties can scarcely be said to exist, and the 
only affection of which the Fuegian seems capable is 
“self love.” ‘How often,” again remarks the Italian 
explorer, “have I seen the father devouring a hunch of 
meat or bread, while round him stood wives and children, 
their eyes riveted on the food, with features distorted by 
hunger, rendered all the more painful at sight of others 
being sated, timidly gathering the scraps dropping from 
his lips, and falling rabidly on the remnants of the feast 
contemptuously thrown to them by the ferocious head of 
the household !” 

Each family circle lives apart in absolute independence, 
combining only in small tribal groups for the purpose of 


* With this description may be compared that of the fourteen Araucanians 
now encamped in the Jardia des Plantes, Paris, and figured in the ///us¢ra- 
tior of July 28% 1883. The low brow, high cheek-bone, dat nose, lank hair, 
and general flat features give to both races a common Mongoloid expression. 
such as is distinctly seen in the Guarani, Tupi, Botocudos, and so many other 
South American peoples. This expression seems in fact almost more pro- 
nounced in the southern than in the northern races of the New World, and 
it is certainly remarkable that the physical appearance of the Araucanians 
' and Fuegians should be even more suggestive of an Asiatic origin than is 

` that of the Eskimo and Athabasean groups. 
* “V’Araucanien peut prendre autant de femmes qu'il en peut nourrir et 
payer aux parents, car les femmes s'achètent, ”—. "Ldlustration, July 28, 
£88 3. 
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mutual defence against some common enemy. Thus it is 
that the first germs of the community are sown by the 
necessity of self-preservation, jus% as the fully organised 
society is still kept together by the same overruling prin- 
ciple, But in the Fuegian community the idea of head- 
ship has not yet been evolved. No one claims the right 
to assume the chieftaincy, or to meddle in the concerns 
of his neighbour. Hunting or warlike excursions are 
arranged by common consent, and the spoils of war or 
the chase are equally distributed amongst the members 
of the expedition. Certainly the Fuegian social system 
seems to favour the views of those, ratheg, who hold that 
everywhere the commonwealth preceded oligarchy and 
the monarchy. As the monotheistic conception was 
arrived at through pantheism and polytheism, so in the 
social order the autocrat appears as the final outcome of 
a rude communism and qodvxotpavia. 

The Yagans, however, seem to have scarcely reached 
the pantheistic, or perhaps it would be more cofrect to 
say the pananthropomorphic, state. Religious notions, 
in the strict sense, cannot be said to exist where no clear 
distinction has yet been drawn between the natural an 
supernatural. Even with superstitious ideas they are but 
little troubled (“sono pochissimo superstiziosi”), while 
their indifference to the remains of theglead would seem 
to imply that they have no anticipations of an after life. 
To the naturalists of the Italian expedition they freely 
parted with the crania of fathers, friends, and relations, 
without the least outward symptoms of regret. In one 
instance, however, a good deal of sentiment was expressed 
by a young Yagan, who thus somewhat poetically addressed 
the skull of his father: “Farewell, dear father. You, 
who when alive never saw augl but our snows and our 
storms, are now going dead far faraway!” This is the 
language of one, in whom at least dim visions of another 
existence seem to be dawning. 

Considering the extremely low state of their culture, 
it requires a considerable degree of credulity to accept 
the statement that their agglutinative language possesses 
some 30,000 words, besides highly complex and elevated 
grammatical forms (“ha circa 30,000 vocaboli, e forme 
grammaticali molto complesse e elevate’). This is 
naturally regarded as a sure proof that the Yagans have 
had a much higher oriZin than might appear fom their 
present debased condition. But it will be safer to await 
further proof before accepting the sfatement at alte Re- 
serve is the more reeded ‘that we are told somewhat 
mysteriously that this linguistic phenomenon was very 
little studied by the explorers (“‘femoneno notato, quan- 
tunque pochissimo studiato, dei nostri exploratori.”) It 
is also curious that, with such a copious vocabulary, of 
which a few specimens are given, the same word yas% 
should have to do duty both for sand and finger, as well as 
for head, this last, however, doubtless as a homophone, 
or else through one of those mistakes which cannot 
always be avoided even by careful students of barbarous 
languages. The numerals do not seem to get beyond 
Jive (cu-pash-pa, an obvious compound), which is again 
somewhat inconsistent with a vocabulary of 30,000 words ! 
But we may soon expect further light to be thrown upon 
this point by the English missionaries, who are doing such 
excellent work among the Yagans of Beagle Channel, 
and whose labours will doubtless soon be extended to the 
whole of the Fuegian Archipelago. A. H. KEANE 





THE ISCHIAN EARTHQUAKE 


“THE report from the Central Observatory, by Prof. de 
Rossi of Rome, shows that signs of the coming cata- 
strophe were not wanting at the different meteorological 
stations. What follows is, according to the Daily News 
correspondent, the most interesting part of Prof. de 
Rossi’s report. , : 
“ Several days before the 25th and 28th July'the micro- 
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cosmical instruments at Rocea di Papa and connected 
microphones in Rome showed a great increase in sub- 
terranean activity. The earthquake which took place at 
Cosenza and Catanzaro on July 25 seemed to be the one 
„predicted by those movements; but their continuance 
and increasing force showed clearly the approach of a 
new dynamic effort. Science, however, cannot yet deter- 
mine the topographical point menaced by such effort, 
because we have not a sufficient number of observatories, 
and they are especially wanting in the places where the 
manifestations of the subterranean forces are most to be 
feared. Thus ye could only suspect the direction of the 
movement, and gather from the daily observations made 
here and there in Italy that the , seismic activity has 
concentrated in the southern part of the peninsula. The 
earthquake of Saturday, July 28, was registered by the 
seismographs in Rome, Velletri, and Ceccano at 
9.30 p.m., with slow waves from north to south and 
east te west. The other instruments, which register 
quick and abrupt movements of the ground, remained 
quiet. As far as can be gathered from the obser- 
vations till now made, this earthquake was an exact but 
more extensive repetition of that of March 4, 1881, and 
those just preceding, confirming the previsions and data 
céllected at that time. It is deplorable that my advice 
respecting the institution of regular observations in those 
parts was not followgd, as such observations would cer- 
tainly have given warning of the imminent catastrophe. 
I gave that advice not only immediately after the cata- 
strophe of March 4, but also on my visit to Naples at the 
Meteorologica! Congress. In consequence of that visit I 
wrote in the name of the Observatory to the director of 
one of the chief baths in ]g§chia, begging him at least to un- 
dertake daily note of the temperature of the thermal waters 
and the state of the fumarole (natural apertures from which 
issue smoke and steam), Alteration in the temperature of 
thermal-mineral springs, when that alteration exceeds 
certain limits, is one of the surest signs of a subterranean 
storm, and such alteration has always been noticed at 
Casamicciola, even without regular scientific observations. 
This time, as often before, the drying up of wells, subter- 
ranean thunder, and slight oscillations of the earth, have 
preceded the catastrophe, which shows what valuable in- 
dications might have been afforded by the delicate seismic 
instruments, the microphones, and telephones now at our 


comand. The refuctance shown to follow my advice’ 


arose purely from a selfish f€ar jest the establishment of 
a meteorological observatory at Casamicciola should give 
an appearance of danger, and frighten visitors away. This 
false idea is so prevalent in the minds of even educated 
persons in the place that notices of the occurrence of 
small phenomena during the last few years have often 
reached me with great reserve, and very late. Let us 
hope that such a prejudice will not long continue to the 
damage of science. - 

The actual moment of the explosion has, according to 
the correspondent of the Sfandard, been variously stated. 
The clock in the Sala Belliazzi stopped at twenty-two 
minutes past nine, but it is generally agreed that the real 
time was fifteen or twenty minutes later—a singular detail, 


which has not been generally noticed. © 


Shocks of earthquake are reported to have occurred 
daily in Isehia since the 28th ult. 

Prof. Palmieri states that all the later shocks felt at 
Ischia have been registered instantaneously by the seis- 
mographic instruments at the Observatory on Mount 
Vesuvius. On Friday morning, according to the Naples 
correspondent of the Stardard, the instruments showed 
signs of considerable subterranean disturbance. Vesuvius 
was rather active, but the fear that a fresh crater was 


* about to open immediately above Torre del Greco appears 


to be unfounded. Neapolitan passengers returning from 


> 


Ischia appeared delighted to see Vesuvius blazing away in 
the distance. ‘‘Oh,’’ said they, “so much the better; 
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that may, perhaps, be a safety valve.” Rossi an@ other 
observers, who differ from Palmieri on this point, predict 
nothing less than the reopening of the old crater of Monte 
Epomeo or the opening of a new one. 

In making the tour of the hospitals on Wednesday, in 
order to collect the narratives .of the wounded, the 
Standard correspondent fouad strong confirmation of the 
fact that there were signs of danger two or three days 
beforehand, which cannot have escaped the observation 
of the inhabitants of the *island ; but they were, unfor- 
tunately, he states, suppressed, in*order to avoid giving 
alarm to the visitors, and so spoiling an unusually 
prosperous season. The Advocate Jeremiah Tonti, of 
Antria, Bari, who lies badl¥ hurt in the Church of the 
Pellegrini, adjoining the great hospital, related to the 
correspondent that he had gone there with his wife 
to take the baths for rheumatism. The spring used . 
comes forth from the ground $o hot that it is neces- 
sary to temper it for the bath with one-fourth of cold 
water, but two days before the disaster the temperature 
of the spring rose so suddenly that it was found impos- 
sible to enter the bath until the supply of cold water had 
been largely increased. Dr. Dominico Bucco, who lies at 
the Hospital of the Pellegrini, says that the shocks at Forio 
and Lacco Ameno were vertical as well as undulatory, 
so that the floors of the houses fel] in one upon another 
from garret to cellar, sometimes still leaving the outer 
walls standing. He was also conscious of a momentary 
whirling motion, as if being drawn into the vortex of a 
whirlpool, i i 

A telegram from Athens states that a strong shock was 
felt at Piræus on Saturday last. 


@ 
WE have received the followeng communication from 
Dr. Johnston-Lavis, of Naples :— 


The island of Ischia is but too well known from 
the earliest historic times for the prevalence of earth- 
eo and even volcanic eruptions. In 1827 a shock 

estroyed the greater part of Casamicciola, some portion 
of Lacco Ameno, and injured Fontana Serrara, besides 
shaking severely Barano and Forio. On March 4, 
1881, a quite similar shock to the former brought down a 
large number of houses and severely injured the rest. 
The present one occurred at about 9.30 on Saturday, 
July 28, and resulted in the absolute and total destruc- 
tion of the whole town, most of Lacco Ameno, and a large 
part of Forio, Fontana, and Barano. 

One remarkable fact is that the exact detailed area has 
been similarly affected in each case, so that the description 
of the earthquake of 1827 by Covelli, that of 1881 by . 
myself, and the present would be much the same; the 
only difference being in intensity. The earliest killed 
under 50 people, the second 127, and the present will 
carry the number near a thousand.! The large increase 
of the deaths of the present one is due to its occurrence 
at the culminant point of the bathing season, so that the 
hotels were crowded with visitors; and the hour also 
found many of the peasantry going to bed. 

The earthquake of two years since only ruined the 
worse built houses, and fissured the better ones, which 
were replastered and patched, so that the present shock 
has reduced every one to a heap of stones and mortar. 

The shock was estimated to have lasted fifteen seconds, 
but a number of inquiries I have made as to what dif- 
ferent persons had done to escape, and how the time 
was occupied between the first and last sensation, and the 
distance traversed during the movement, makes me believe 
thirty seconds nearer the point; for instance, one man 
awoke, jumped out of bed, stumbled over some furniture, 
opened the door, descended a flight of twenty steps, and 
when in the courtyard below still felt the movement. 

The sound is said to have resembled a report followed 


1 Later information makes it near 5000.— ED. 
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7 y 2 = = _———. boob | really the case, the form of the focal cavity, and many 
by nak S kai i pogi i oe points of interest, it might be the means of 
In the short notice of thé earthquake of March 4, 1881, preventing further catastrophes by showing the nearing 
I pointed out that the centre of. the mesoseismal area or approach of volcanic matter to the surface. 
seismic vertical was at Casamenella, which occupies the |, The horrors of the occasion I will not touch poe as 
sime relative position to Epomeo as do Montagnone, it is the province of other newspapers, not to ae if the 
Mount Rotaro, Cremate, and many other lateral cones. | hurry in which I send off this rough see aT of my 
Also that this earthquake belongs to that subterranean | VISit to the island, H. J. JOHNSTON-LAVIS 
class of movements that precade the bursting forth of an Naples, July 30 
eruption such as the Vesuvian shock of A.D. 63, and the | P.S.—Sincewriting the above,notices from Isernia in the 
series that gave warning for some years before of the | Apennines announce a severe earthquake in that locality, 
appearance of Monte Nuovo. besides others at Sorrento and in other parts of Italy. The 
Prof, Samuel Haughton and myself are still engaged | three Ischian shocks were each accompanitd by 4 period 
on a memoir of the last eafthquake, and so far as we | of seismic activity in, Italy and other parts of Europe. 
have gone we have found the following interesting | Vesuvius is slightly more active. 
facts :— August 1.—Another slight shock occurred at Casa- 
1. That the area of injury is very small. micciola about 4 p-m., and another a little before 12 p m. 
2. That the angle of emergence rapidly diminishes as August 2.—At 12.30 another shock took place. 
we recede from the seismic vertical. z 
3. That the focus is therefore very near the surface. THERE has not yet been time to collect data which 
4. That there is another seismic vertical at Fontana. | may throw light on the origin of the terrible cata- 
This is probably explained by conduction along a column | strophe that visited Ischia on the 28th of last month. 
of trachyte which occupies the old vent of Epomeo, as | As in the case of the previous earthquake on thee 
Fontana lies in the very centre of the old crater. ! island, one of the most striking features of this last 
Mallet pointed out that shallow foci must produce | calamity is its extremely local character. There does net 
violent effects in limited areas, that transmission to a appear to have been any simultaneous perceptible tremof 
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distance of the earth-wave diminishes rapidly—conditions | at Naples, and Professor Palmieri's delicate seismomzters 
we find well illustrated in the present case. This led | on Vesuvius registered no sympathetic movement on that 
Prof. Palmieri to believe that the shock of 1881 was the | mountain. That the source of the shock at Ischia must 
result of the tumbling in of the clay caves near Casa- | have lain comparatively near the surface may be con- 
micciola, and he again proposes a similar explanation, as | fidentlyinferred. Had it been more than a few hundred 
for this one he had not noticed any movement of the seis- | feet deep, the waves of such a shock would assuredly 
mographs of Naples of Vesuvius: On the former occasion I | have been propagated to a considerable distance all 
pointed out in my letter af the time that such could not be | round. 7 
the case, not even asthe result of the imagined spaces exca- Various possible causes of earthquakes have been as- 
vated by the dissolving action of the mineral waters. The | signed, each of which may at different times and places 
real truth seems to be the inelastic nature of the tufas, 1 be effective in the production of the phenomena. The 
which vary much in density and dip in every imaginable , sudden snap of large masses of rock under great strain 
direction, so that the earth-wave has two powerful retard- | may be the origin of the frequent earthquakes of moun- 
ing agencies at work—the absorption by an inelastic tain chains, such as those so constantly experienced along 
medium, and continual reflection and refraction from its | the line of the Alps. On a smaller scale similar results 
irregular structure. If really a falling-in had occurred as | may arise on a line of dislocation, as is probably the case 
the cause of the earthquake, we should expect some signs | at Comrie in Scotland. In volcanic regions the earth- 
of it, but such is not the case; there is not a true fissure ' quakes that usually precede and accompany volcanic crup- 
in the locality, and no apparent changes of level. Nor | tions have been plausibly attributed to the explosions of 
can we conceive that the houses of Forio, four miles | elastic vapours, and particularly ofgsteam. Ischia lies 
distant, would be shaken about the ears of their in- | in a volcanic district, and is self of volcanic origin. But 
habitants; besides in this one, unlike the preceding | its earthquakes do not seem to be part of the active 
shock, Naples felt the movement quite distinctly. | volcanic phenomena of the district. So far as informa- 
In addition to the destruction of the houses by the . tion is yet available regarding the recent catastrophe, 
shock, fires have burst forth amongst the ruins, and two | there appear to have been no concomitant velcanic 
large landslips have swept down from the flanks of | manifestations, though there were active vents where 
Epomeo, and converted gardens and vineyards into utter | they might certainly have been expected to show them- 
ruin. | selves. The only facts yet known that might indicate a 
In conclusion I would remark, as was done on a former i connection between the Ischian earthquake and the vul- 
occasion, that we must expect other shocks more violent | canicity of the Neapolitan district are the reported out- 
in character, and that, as one follows the other, the | flow of lava from Vesuvius on the 31st, and the alleged 
. interval of tranquillity will be less, until the final eruption | increase in volume and temperature of the Ischian hot 
bursts forth. What time such an occurrence may be ex- | springs. As regards the descent of lava towards Torre 
pected it is only possible to judge by the force, character, | del Greco on Tuesday of last week, it did not take place 
and frequency of future events. Only last week I advised puntil three days after the calamity of the 28th ult., and 
Dr. Dohrn of the peril of living at Casamicciola; and | may have been entirely independent of it. Disturbance 
another friend, who would not heed my warning asto the | of the thermal springs of the locality could hardly fail to 
event and the dangerous position of certain rooms in his | accompany so severe a shaking of the ground, from 
house with regard to the seismic vertical, has lost his son į whatever source the concussion might arise. 
in the part of the building indicated. ~ So far as materials exist for forming a judgmen: on the 
Would this not be a remarkably favourable occasion to | subject, the recent earthquake at Ischia appears to have 
carry out a thorough investigation of the whole of the | been caused by the sudden collapse of some subterranean 
phenomena accompanying this type of earthquake ? | cavern, situated not far below the surface in the Casa- 
If, for instance, some scientific society would choose | micciola district. Such caverns no doubt frequently 
a committee, provide a number of suitable seismo- | exist underneath volcanic vents from which large masses 
graphs to be placed in different parts of the island, and | of material have been emitted. It is well known to” 
any other means that might be proposed, so as to study | geologists that one of the final phases in the history of a 
the progress of the focus towawds the surface, if such is | volcano is the subsidence of the cone. This downward 
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movement probably continues during a long period of 
time. It may be on the whole gradual and impercepti- 
ble; but if, from time to time, the roofs of the huge 
vesicles, whence lava*and steam have escaped, should 
give way, though there may be no perceptible change of 
Jevel at the surface, such shocks will be generated as to 
convulse the area with earthquakes. We may infer that 
the Ischian earthquakes, though not directly connected 
with the present active volcanic phenomena of the 
district, are the result of the former extravasation of 
volcanic materials, and the consequent ‘vesicular condi- 
tion of the earth’s crust at the locality. But we must 
await the carefyl collection of evidence before any posi- 
tive conclusion on the subject can be embraced. 
8 





THE NORWEGIAN NORTA-SEA EXPEDITION 


With the general work of the expedition sent out by 
«the Norwegian Government in 1876-8 for the in- 
vestigation of the physical and biological conditions of 
the North Atlantic, our readers have already been made 
familiar by communications from Dr. Mohn during the 
‘Pprogress of the expedition. We have, moreover, already 
noticed one or two of the five volumes containing some 
of*the results of the expedition. When the series of 
publications con:fected with the expedition is complete, 
it will form one of the most important contributions to a 
knowledge of the eas sea hitherto published. The 
present article is concerned with vols. iv. and v. of the 
series, Containing a historical account of the expedition, 
a description of the apparatus used, the astronomical, 
magnetic, geographical, and natural history observations. 
The historical accoung by Capt. Wille, who was in 
command of the vessel, the Voringen, tells us that so long 
ago as 1874 Professors Mohn and G. O. Sars memorial- 
ised the Norwegian Government on the importance of a 
thorough investigation of the North Atlantic. In the me- 
morial we find an excellent summary of what had already 


been done by previous expeditions, and what might be ac- |. 


complished by anew one. The Norwegian Government 
entered heartily into the proposal for an expedition, and 
after taking competent advice in the matter, resolved to 
agree to the prayer of the memorial, and appointed Capt. 
Wille to make the necessary preparations. Capt. Wille 
at once proceeded to England to confer with Sir George 
Nare and to purcfase apparatus. A suitable vessel, 
the Voringen, was purchas@d, and specially fitted and 
equipped for the work of the expedition ; very brief and 
elastic instructions were issued for the general conduct 
of the expedition, while each member of the comprehen- 
sive scientific staff was furnished with special instructions 
for guidance in his work. The liberal scale on which the 
expedition was arganised has guided the Norwegian 
Government in the publication of the results. These are 
contained in a series of large quarto volumes, beautifully 
printed (in Norwegian and English), and abounding with 
maps, coloured illustrations, and engravings. These 
volumes are liberally distributed among institutions and 
individuals in all countries, wherever indeed they are 
likely to be of service to science. Such liberality in a 
comparatively poor Government like that of Norway is in 
marked contrast to the conduct of the Government of the 
wealthiest country in the world in respect of the Chal- 
lenger publications. 

The general scope of the expedition was (1) to deter- 
mine by soundings the contour of the sea-bed; (2) the 
rate and direction of currents; (3) the surface-tempera- 
ture of the sea; (4) to investigate the physical conditions 
and chemical constituents of the sea-water ; (5) zoological 
work; (6) botanical work; (7) meteorological observa- 
¿ions ; (8) magnetical observations ; (9) whatever other 
observations time and place might render practical. 
Thus it will be seen the programme was comprehensive 
enough ; and as tht voluminous reporfs show, much 
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valuable. work was done in each department. ‘Among 
S scientific staff on board were Prof. Mohn and G. O. 
ars, 
The Voringen prosecuted her work for about three 
months in the summers of the years 1876-7-8. During 
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that time she made numerous sections over the region 
lying between the west coast of Norway and a line 
extending from Iceland to Spitzbergerson the one side, 
and between Faeroe and the north of Spitzbergen on the 
other; in 1878 moreover°she made a circuit east and 
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north from Vardoe to Bear Island. On every section 
Stations were established for observations at very 
frequent intervals; off the coast of Norway these 
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stations were as close as they could well be. The 
vessel itself, gf 344 tons, was admirably arranged for 
the work, the best possible use having been made of 
the not too large space for disposal. The apparatus was 
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abundant, and in its construction the experiences of 
previous expeditions were fully taken advantage of. We 
are all so familiar with the apparatus used in deep-sea 
work that it is unnecessary to describe it in detail. The 
experience of the first year led to some improvements in 
the arrangements of the work-room, which occupied tie 
whole breadth of the ship; and the light and ventilation 
were much improved. As a specimen of the apparatus, 
we reproduce the illustration of the sounding accumulator 
(Fig. 1), composed of fifteen straps. To the lower thimble 
is hung the cast-iron sounding-block, provided with a 
swivel on artificial rollers, and two hinged arms to act as 
fair leaders for the line. When in use, the ‘apparatus 
hangs suspended from the port mainyard-arm. Its most 
important function is to take off the suddenness of the 
strain on the line when the vessel is rolling or pitching. 
For collecting water both from the bottom and inter- 
mediate depths, Capt. Wille devised a very ingenious 
water-bottle, which could hold five litres, The sounding- 
line, 3000 fathoms, was wound on the port side of the 
after-deck on a large, strong reel, secured by screws to 
the deck. For dredging, especially, very careful prepara- 
tions were made, and a variety of apparatus taken ag 
board. Capt. Wille gives the following interesting de- 
scription of their method of dredging :— e 

“ We steamed full speed ahead, wità the wind a little 
on our starboard bow. So soon as the vessel had got 
sufficient headway, the engine was stopped, the dredge 
lifted by hand over the railing, and dropped into the sea. 
At the foremast, a man with thick leather gloves stood 
ready to pay out the dredge-rope, which another kept 
clear with a handspike as it ran out from the coil in the 
locker. On the dredge entering the water, the word was 
immediately given to veer, ®hen the paying out com- 
menced, slowly, however, to make sure that all was right. 
So soon as the dredge was clear of the propeller, the 
vessel again went ahead, steaming at a uniform rate of 4 
knots, which the engineer was enabled to keep up by 
frequent reference to the water-log (see below). Mean- 
while, we kept steadily veering, while taking care, by 
frequent holding on to the rope, that the length run out 
should be properly taut, and steering the course given to 
the ship when the dredge was put over. After paying 
out, according’ to depth, 200, 300, or 400 fathoms, we 
again stopped, hauled in the rope to the taffraiP by means 
of the lizard and thimble, and fasgened, below the latter, 
with spun-yarn, a woodenetoggle to the rope. “Starting 
again (same course and speed), we next ran out the whole 
length of rope deemed necessary for the operation —not 
less than double the depth, nay for smaller depths even 
more, 

“The engine was now stopped, after which we hauled 
in the dredge-rope, as before, to the taffrail, and kept it 
up in a bight of rope’s end. With the lizard was then 
made fast to the wooden thimble a weight proportioned 
to the depth, consisting of 3 or 4, and for the deepest 
dredgings of as many as 6, of the sinkers of the Baillie 
sounding-machine, weighing each 55 pounds. We now, 
after letting go the rope, tilted the weight overboard, 
which spun down along it till stopped by the wooden 
toggle. The shock of its arrest was distinctly perceptible 
to a person who had his hand on the rope. 

“The vessel was now kept stationary, while the weight 
and the dredge were sinking. After some experience, 
we calculated the time required for the dredge to sink 100 
fathoms to be about 12 minutes. Fig. 2 will give an idea 
of the descent of the dredge, or rather of the traw!. The 
supposed depth in the diagram being 1300 fathoms, the 
vessel and the traw] are of course on a much larger scale. 
The dotted lines represent the lines of descent of the 
weight, the shackle, the dredge-rope, and the beam of the 
trawl—assuming the trawl to sink more slowly than fhe 
weight. When the weight strikes the bottom, the trawl 
has still some distance to travel, and the last part of its 
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line of descent will be well-nigh perpendicular. We found 
that, when worked in the manner described above, both 
trawl and dredge could,as a rule without difficulty be 
made to reach the bottom in the right position. If the 
dredge or trawl descend much more slowly than the 
weight, it will fall vertically, with the heavy end foremost. 
If, on the other hand, its rate of descent be equal to or 
exceed that of the weights, it will, on reaching the | 
bottom, have a horizontal component in its motion— | 
which is pretty sure to keep it from clogging during the | 
ensuing operation.”’ 
In vol. v. Dr. Mohn renders account of the astronomical 
observations, as well as the geography and natural history 
of the expedition, while Capt. Wille describes the mag- 
netic observations. The vessel was well supplied with 
suitable instruments for determining latitude and longi- 
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tude, and use was made of them whenever favourable 
opportunities presented themselves. Observations were 
thus made at nine important points. The various mag- 
netic elements were determined at eight stations on land 
and seven at sea. 

The most interesting geographical results of the expe- 
dition were in connection with*Jan Mayen, to which Dr. 
Mohn devotes considerable space and many fine illustra- 
tions, several of them coloured. While the expedition 
was in progress, Dr. Mohn Sent us some account of his 
observations in this island, with illustrations (vol. xviii. 
p. 222), but of course the subject is more fully treated in 
the volume before us. Evidenges of volcanic action were 
observed everywhere, and the forms of some of the old 
craters are very beautiful. As the main object of the 
expedition was deep-sea research, Dr. Mohn could not 
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give so much time to the observations of the island as he 
could have wished; nevertheless, by bringing together 
the observations of the various members of the expedi- 
tion, and comparing them with the results obtained by 
Scoresby and other previous observers, Dr. Mohn is able 
to give a very full and interesting account of this curious 
island, which we here quote :— 

‘Cut off on all sides by extensive ocean tracts from 
the nearest land, the Island of Jan Mayen occupies an 
isolated position in the Greenland Sea. Between Norway 
and Jan Mayen the depth reaches 1760 fathoms, towards 
‘Spitzbergen upwards of 2000 fathoms, towards Greenland 
upwards of 1300 fathoms, and towards Iceland upwards of 
1000 fathoms. The direction of the island is from N.E, by 
E.eto S.W. by W.; it points towards Denmark Strait, and 
lies parallel to the volcanic line of Mount Hecla. As 
previously stated, Jan Mayen is built up of volcanic rocks, 
all of which would appe&r to belong to the mòdern group. 


Hence the island is probably a later formation than are 
the Faeroes and Iceland, where the old volcanic rocks 
prevail either exclusively or in greater part. Its length 
slightly exceeds 7} geographical miles. It consists of 
two large parts or divisions,a northern and a southern, 
connected together by a lower and narrower tract. The 
greatest breadth of the northern part is a little more than 
2 geographical miles, that of the southern 14 geographical 
miles, and the connecting tract (including the lagoon) 
measures at the narrowest point 14 English miles across 
(o4 geographical mile). Theearea of the island? is 7°32 
geographical square miles.” 

Fig. 3 gives a view of the headland forming the north- 
east extremity of North or English Bay, the isolated rock 
in the distance being the Brielle Tower of the Dutch 
navigators. > 


(To be continued.) 
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- at 337°” - 11°, and close to the point I had determined in 
THE SHOOT NG STARS OF THE JULY 1878 and 1879, This shower wes far superior to the 


METEORIC EPOCH 


UETELET pointed out, many years ago, the period 
O July 26—30 as a meteoric epoch of considerable 
intensity, and recent observations have fully confirmed 
his opinion. There are tw@ special showers contributing 
to this result, namely, the Aquariads and Perseids. The 
latter merely represents the gncoming of the great August 
display which culminates on the roth and then rapidly 
dies out. ° 

dhis year, on July 28th, the sky was very clear from 
clouds (though a little haze prevailed), and a fairly good 
opportunity was offered for witnessing these July meteors. 
It was important that this should be done, because the 
previous observations were not in satisfactory accordance. 
Professor Herschel in 1865, July 28th, had observed the 
chief radiant near the bréght star Fomalhaut, and in 1881, 
July 25—30, M. Cruls of the Imperial Observatory at Rio 
Janeiro, found that the radiant point of more than go 
per cent. of the meteors observed during that period was 
situated five degrees north of Fomalhaut. In 1880, July 
28—30, Mr. E. F. Sawyer, of Cambridgeport, Mass., 
found the major radiant to lie at a 330°, 8— 6°, with minor 
showers at 328°— 15°, and 341°—10° Colonel Tupman, 
who watched these meteors with considerable success and 
accuracy during the last few nights of July, 1870, de- 
termined the focus of divergence as at 340°— 14°, and the 
writer from observations at Bristol in 1878 and 1879, 
corroborated this position, and found that in addition to 
these Aquariads, there was a very rich contemporary 
shower, directed from a point near the star cluster x 
Persei. 

Comparing the varioas observations to which we have 
just briefly refesred, it will be seen that considerable 
doubt exists as to the exact centre of radiation of these 
July meteors. Obviously the point is either in Aquarius 
or further south in Piscis Australis, and near the con- 
spicuous star Fomalhaut of that constellation. The 
observations also suggest that there may be several 
Streams in marked activity at this epoch, and it was with 
the object of obtaining further evidence towards the 
settlement of this question, that I reobserved these 
meteors on the night of July 28 last, 

I began watching the eastern heavens at 10.30, and at 


10.36 a very fine meteor, as brilliant as Jupiter, appeared | 


near y Andromede. It had a short path of only four 
degrees, and left a vivid streak. The meteor was evi- 
dently much foreshortened and close to its radiant point 
slightly west of x Persei, so that it was an early forerunner 
of the Perseids. At 11.4 another fine meteor, of exactly 
similar type, was seen falling between a and 8 Andromede, 
and at 11.10 a third, considerably brighter and quite equal 
to Venus, traversed a path of nearly thirty degrees 
between Pegasus and Aquila, where it left a bright streak 
of some twenty degrees for a few seconds. Several other 
Perseids were observed later on, and the radiant point 
was found to lie at 27° + 55°, which conforms fairly well 
with the Position I found for the same display in 1878 at 
32° + 53° (63 meteors). As to the expected shower of 
Aquariads I was not disappointed, though during the 
earlier part of the night only small ones were seen, and®] 
could not get the position of the radiant with the neces- 
sary exactness. Between 13h. and 14h. however, I saw 
eight Aquariads,and three of these were brilliant. At 
13h, 13m. one appeared just below 8 Andromede. It was 
brighter,than a first magnitude star. At 13h. 37m. a fine 
Aquariad, rivalling Jupiter,4vas seen in the west region of 
Pisces, and at 13h. 54m. another of the first magnitude 
appeared in nearly the same place. They moved slowly 
and left trains of sparks. 

During the 34 hours (10$h. to r4h.) that I continued to 
watch I saw eighteen of these Aquariads, and by the inter- 
section of the paths, found the radiant very sharply defined 


Perseids in the morning hours, and fully asserted its 
claim to be considered as the gpecial display of the 
epoch. The meteors generally have long paths, as the 
radiant point is not far above the horizon. In all I saw 
48 meteors during the night, and of these no less than 28 
belonged either to the Perseids or Aquariads. 

There can be no doubt that these July Perseids are 
identical with the celebrated shower of August 1°, 
though the radiant point is some 8° west in July. 
I have watched these Perseids very carefully from July 
25 up to August 16 in several years, and traced the 
gradual shifting of the radiant point. Fr&8m my observa- 
tions during the last week of July, 1878, I had supposed 
these July Perseids to form a distinct shower to the 
Perseids of August 10, but from observations obtained 
on intermediate dates, z.e. on August 3, 4, and 5, 
the connection of the two showers is most certainly 
established, and the displacement of the radiant point 
on each successive night can be clearly distinguished by 
those who will mark the tracks of such meteors as appear 
near this radiant from say July 25 to August 15. 

As to the Aquariads, I believe the maximum tahe% 
place on July 27-28, when they are undoubtedly more 
numerous than the early Perseids. I feel certain that «he 
radiant point is near 6 Aquarii or at 349°-13°. There is 
another shower near Fomalhaut, which appears to have 
developed remarkable energy in 1081 from M. Cruls’ ob- 
servations, and there are also other showers in Aquarius 
at this special period, which have led to the difficulty in 
determining the position of the major radiant. There is 
certainly a very fine shower of meteors at the end of 
July from a point a few degreeg S.E. of 8 Aquarii, which 
has been observed as follows :— 


July 25-31 .., . 324- 6 Schmidt. 
1870 July 28 we. 326-13 Tupman. 
1880 July 28-30 ... we 328-15 Sawyer. 

July 25-31 ... . 324— 9 Denning. 


I gave some details of this particular stream, which, it 
may be added, is one remarkable for its large meteors, 
in the Monthly Notices of the Royal Astronomical Society 
for November, 1881, Ð. 38. 

It now becomes important to watch for the annual 
returns of these meteors of the Wty epoch at.pDserva- 
tories in the southern hefnisphere, where they may be 
more favourably observed than in high northern latitudes. 
Obviously, a shower near Fomalhaut will be in a great 
measure marred by the extremely low altitude of the 
radiant, as that star never attains an altitude even of 10° 
in this country. At stations further south, tbe 
shower of Aquariads appears to be one of great strength 
and to form a display of first-class importance. Obser- 
vations made in 1879 show a wide disparity in the 
number of these meteors visible in different latitudes. 
Mr. D. W. Barker, during a voyage from London to 
Melbourne (Monthly Notices, Vol. XL., p. 364), in that 
year observed meteors falling at the rate of 180 per hour 
on July 28 and 120 per hour on July 29, between oh. and 
4h. a.m. on the dates referred to. Yet, at Bristol on July 
28 of the same year, the hourly number was only 23, 
and on July: 29, II. 

The further investigation of the July meteoric epoch 
offers an attractive field to observers. Apart from the 
rich shower of Aquariads there are the Perseids, equally 
interesting from the fact that these early member» of the 
great shower prove it to be one of long duration, and to 
have a radiant point which shifts its position amongst the 
stars from night to night. These interesting details will 
no doubt come under frequent observation in futyre 
years. 

W. F. DENNING 


352 


a 


NOTES 


THE meeting of the French Association for the Advancement 
of Science will take place this year at Rouenon the 16th inst, ; 
extensive preparations are being made for the reception of the 
members. The electric light is to be a prominent feature of 
the meeting, owing to the project entertained by the municipality 
of lighting part of the city by the motive power of the Seine 
at Pont de l’Arche, as we mentioned in a recent note. 


THE Lords of the Committee of Council on Education have 
sanctioned the addition of Hygiene to the list of sciences towards 
instruction in which aid is afforded by the Science and Art 
Department. Tife following is the syllabus of the subject :— 
Elementary stage: (1) food, diet, and gooking ; (2) water and 
beverages ; (3) air; (4) removal of waste and impurities ; (5) 
shelter and warming ; (6) local conditions ; (7) personal hygiene ; 
(8) treatment of slight wounds and accidents. Advanced Stage : 
(1) food and adulterations ; (2) water and beverages ; (3) exam- 
ination “of air—chemical and microscopical ; (4) removal of 
waste and impurities ; (5) shelter and warming ; (6) local con- 
ditions ; (7) personal hygiene; (8) prevention of disease, 
“Plonours :—In addition to the topics enumerated under the 
elementary and advanced stages, questions will be set in the 
following subjects ;_ttades nuisances, vital statistics, sanitary 
law. 


‘THE new portion of thé University of Indiana, at Bloomington, 
in that State, was set on fire by lightning during a thunderstorm 
on the night of July 12, the electricity travelling along a tele- 
phone wire which served the institution. The laboratory, 
museum, and library were completely destroyed. The museum 
contained a collection of fishes, made by Dr. Jordan, which was 
thought to be the Jargest and most valuable in the United States. 
There were 15,000 volumes in the library, besides the so-called 
Owen collection, the loss of which is believed to be irreparable. 
The general loss is estimated at $200,000, of which only $30,000 
is covered by insurance. 


THE U.S. bureau of education has, we learn from Science, 
just published a circular of information, containing the results of 
an inquiry into the effects of co-educating the sexes in 340 cities 
and large towns of the Union. Of these, 321 practise co-edu- 
cation thrdughout the public-school course, 17 co-educate for 
part of the course, andmseparate the sexes entirely. A careful 
analysis of the reasons adduced for®o-education enables the editor 
to formulate them as follows : co-education of the sexes is pre- 
ferred where practi.ed, because it is (1) za/ural, following the 
usual structure of the family and of society; (2) customary, 
or in harmony with the habits and sentiments of every-day life 
and law ; (3) impartial, affording to both sexes equal opportuni- 
ties for culture; (4) economical, using school funds to the best 
advantage ; (5) convenient both to superintendent and teachers 
in assigning, grading, instruction, and discipline ; and (6) čene- 
ficial to the minds, morals, habits, and development of the 
pupils, The pamphlet concludes by observing that ‘‘both the 
general instruction of girls, and the common employment of 
women as public-school teachers depend, to a very great degree, 
on the prevalence of co-education, and that a general di:con- 
tinuance of it would entail either much increased expense for 
additional buildings and teachers, or a withdrawal of educational 
privileges from the future women and mothers of the nation.” 


IN an article entitled ‘‘ Cholera and Our Water-Supply,” in 
the current number of the Nineteenth Century, Dr. Percy F. 
Frankland draws attention to the vital connection between 
water -supply and the diffusion of zymotic disease. He points 
out how, in consequence of the terrible epidemics of Asiatic 
cholera to which the metropolis has been subjected in the past, 
the companies supplying London with water from the Thanies 
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have been obliged to remove their intakes to a distanee which 
shall insure the freedom of their supply from contamination with 
the.London sewage, and thus at any rate to put an end to their 
former practice of “ rapidly restoring to the inhabitants of London 
the drainage matters which the sewers had discharged.” But 
although the Thames at Hampton is free from this source of 
pollution, yet it is similarly fouéed, although in a less degree, 
with the sewage of a population estimated at upwards of half a 
million which enters the river above the intakes of the water 
companies. Jn extenuation of this obyiously revolting state of 
things, many theories have been started: of these the most 
popular and fallacious is that which, under the title of ‘‘ the Self- 
purification of river-water,”’ amnounces that noxious organic 
matters present in river-water are rapidly destroyed in the course 
of a few miles’ flow. This doctrine, unsupported as it is by any 
facts or accurate observations, is wholly dogmatic and in com- 
plete opposition to all previous knowledge concerning the pro- 
perties of organic substances in general. The late Rivers Pollu- 
tion Commissioners, moreover, conclusively proved that water 
once polluted with sewage is only very slowly purified, and more 
recent research shows the great tenacity of life possessed by the 
lower organisms which are believed to bẹ allied to those capable 
of communicating zymotic disease.” Chemical analysis further 
proves that the Thames water reaches the intakes of the London 
Water Companies with a but slightly diminished proportion of 
organic matters. In the face of the now well known fact that 
London possesses within easy reach water of the purest quality 
and abundant in quantity, it is inexcusable that such manifestly 
impure sources should still be resorted to. Hitherto only one of 
the eight metropolitan water companies has entirely abandoned 
the polluted rivers and substituted ethem by the pure water 
obtained from deep wells sunk into tfe chalk. London should 
follow the example of other large towns in Great Britain; thus 
Glasgow now drinks the waters of Loch Katrine, Manchester is 
bringing a supply from Cumberland, whilst London, with water 
of the best quality much nearer at hand, is still compelled to 
drink the waters of the Thames and Lea. 
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THREE addresses will be delivered at Annonay by members of 
the Academy of Sciences on the occasion of the forthcoming 
inauguration of the Montgolfier statue. M. Dupuis de Lome 
will speak on the general history of ballooning ; M. Tisserand, 
in the name of the Paris Observatory, on the scientific prospects 
of ballooning ; and Col. Perrier, the representative of the Pre- 
sident of the Republic, on the results of ballooning in 
warfare. M. Laussedat, the director of the Conservatoire des 
Arts, who was the first director of Meudon Chalet Aéronautical 
Establishment, will speak on the career of the brothers Mont- 
golfier. The aéronautical ascents will be made with a Mont. 
golfier by Eugène Godard, and with a gas balloon by M. Brissonet, 
Jus, of Paris. We believe that M. Tisserand will recommend the 
use of balloons for certain astronomical observations. 


THE Trustees of the Australian Museum (Sydney) have issued 
their twenty-ninth Annual Report for 1882. The increasing 
importance of the Australian Museum, and the growing interest 
oœ the public in it, are shown by the remarkable increase of 
18,446 visitors during the past year ; the attendance being 81, 596 
on weekdays as against 73,995 in 1881, and 52,505 on Sundays 
as against 41,660 in 1881, the increase on weekdays being up- 
wards of 14 per cent., and on Sundays upwards of 26 per cent. 
Application has been made to the Government to cossider the 
necessity of enlarging the Museum buildings. More room is 
urgently required, not only for purposes of exhibition, but for 
the office staff and workmen. A catalogue of Australian stalk- 
and sessile-eyed Crustacea, prepared by Mr. Wm, A. Haswell, 
M.A., B.Sc., has been printed and distributed extensively among 
various museums and natural history societies ; and the work of 
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cataloguing the whole of the Museum collections is being pushed 
forward a§ rapidly as possible. The most serious loss ever sus- 
tained by the Museum has occurred through the recent destruc- 
tion of the Garden Palace—the large and varied collection of 
technological and ethnological specimens sent there for exhibi- 
tion having been totally destroyed by the fire which consumed 
the building. The Technological Committee lost no time in 
commencing 2 new collection; and, having already obtained 
many ethnological specimens of great interest, they are taking 
steps to secure as many others as posséble. This ts a work which ad- 
mits of nv delay, as genuin@ethnological examples from the islands 
are becoming scarcer every day, in consequence of the general 
spread of trade and civilisation through the whole of Polynesia, 
Suitable accommodation for the display of the technological and 
ethnological specimens a'ready in hand should at once, if pos- 
sible, be provided. The most important work carried on by the 
Trustees during the year has geen the exploration of the caves 
and rivers of Australia, It was continued until the close of 
December at the Wellington Caves, where the bones of an im- 
mense Echidna and of a large Struthian bird allied to the Emu, 
as well as some smaller animals of less note, hitherto unknown 
to science, have been discovered and added to the Museum. 
Numerous other fossil bofes galuable for exchanges with foreign 
museums haye been obtained. The exploration of rivers was 
conducted by the assistant taxidermist in Queensland, where 
stroug hopes of discovering some new Ganoid fishes were enter- 
tained. A special report of this work, with a list of the speci- 
mens procured, is given in appendices. 


THE Clothworkers’ Company have agreed to give a donation 
of 10,000/, for the enlargement of the Textile and Industrial 
Department of the Yorkshige College at Leeds. Altogether the 
Clothworkers’ Company ha¥e given upwards of 25,000/, towards 
this institution, l 


THE Ornithological Society of Vienna wishes to call the 
attention of English ornithologists to the International Congress 
of Ornithologists which will be held next spring at Vienia 
in connection with the annual exhibition of the Ornitho- 
logical Society of Vienna, under the protection of H.I.H. 
the Crown Prince Archduke Rudolf of Austria. The chief 
business of the Congress will be to pass preliminary resolutions 
for international legislation regarding the protection of birds. 
The Austrian Government will send out invitations to the dif- 
ferent foreign Governments, and wil] grant a free passage to 
Vienna to the representative of each foreign Government, All 
those interested in the above subject should apply for further 
information to Dr, Gustavus von Hayek, Hon. First Secretary 
of the Ornithological Society of Vienna, 3, Marokkaner Gas.e, 
Vienna, 


THE following list of candidates successful in the competition 
for the Whitworth Scholarships, 1883, has been issued by the 
Science and Art Department :—James Hamilton, Engineer, 
200/,; William E, Dalby, Engineer Apprentice, 150/.; John 
L. Barnes, Engineer Apprentice, 150/.; Thomas K. Mackenzie, 
Student, formerly Mechanical Engineer, 1507; William Sumner, 
Fitter, 150/.; Frank W., Dodd, Engineer Apprentice, 150/ é 
Charles N. Pickworth, Mechanical Engineer, I50/.; Henry E, 
Kitton, Mechanical Engineer, 150/ ; James Layzell, Engineer 
Apprentice, 1507.3; Horace W. Meteyard, Engineer, 100/, ; 
Alfred S. Ormsby, Mechanic, r034; William P. Abell, Me- 
chanical Engineer, 100/.; Alfred W. Bevis, Tutor, formerly 
Engineer Apprentice, 109/,; John W. Aston, Engineer Appren- 
tice, ` 100/.; Alfred E. Mackett, Marine Engine Fitter, 100/. ; 
Victor F. Whitehead, Engineer, too/,; Charles Lang, Pattern 
Maker, 100/,; James Bradshaw, Mechanical Engineer, 100%. ; 


Alfred J. Joshua, g@fitter, 100/.; William A. Rogerson, Fitter, | 
1oo/.; William E. Donohue, Draughisman (Marine), 100/. ; | 


Albert H. Case, Engineer, 100/,; Alexander Shannon, Engi- 
neer, Ioo/.; Mark R. Bullimore, Fitter, 100/4; John S. Bean, 
Engineering Draughtsman, 100%. 

THE biennial marine excursion of the Birmingham Natural 
History and Microscopical Society, which took place at 
Oban in July last, and lasted for ten days, was on the 
whole most successful. It was attended by twenty-three 
members of the Society. A superior screw steam yacht, the 
Aérolite, was chartered for the occasion, and the weather being 
very fine, dredging was carried on daily at various stations 
which were all recorded on a chart at depths which varied from 
fifteen to one hundred fathoms. The principal object of this 
excursion was to secure further specimens of the Penutulida, 
a few only of which were taken in the dredgings at the same 
place during 1881. These formed the subject of a special report 
made to the Society last year by Prof. Marshall, D.Sc., and Mr. 
W. P. Marshall, M.I.C.E., and for which the Darwin Gold 
Medal, given by the Midland Union of Natural History Societies 
was awarded at the Tamworth meeting held in June la.t. * Some 
special instruments made of galvanised iron and armed with 
hooks were devised by Mr. W. P. Marshall for the occasion, 
called the ‘‘ plough” and the “harrow.” These, together withee 
the dredges and trawl, were for the first time on these excursions 
worked by means of steam gear, A small dredge measuring a 
few inches was used by hand for testing the rf&ture of the botton 
of the sea, and all these various appliances worked admirably. 
A large number of specimens of Funiculina guadrangularts and 
Pennatula phosphorea in various stages of growth were secured 
in fine condition and uabroken. A number of specimens of 
Sponges, Zoophytes (including a rare free form of Zoun!kis 
conchi, var, liber, Gosse), Echinoderms, Crustaceans, Annelids, 
Tunicates, Mollusca, &c., were alsO’secured, These were exhi- 
bited and described to the members during the days and in the 
evenings by Mr. W. R. Hughes, F.L.S., chairman of the excur- 
sion, Mr. W. P, Marshall and Mr. J. F. Goode, Hon. Sec, of 
the Biological Section, who have also made a preliminary report 
thereon to a recent meeting of the Society. During the excur- 
sion phosphorescence was for the first time observed in fisui-u- 
lina, the characteristic pale blue light coruscating over the whole 
series of polypes, the length of the specimen being between 
three and four feet, and presenting a very beautiful effect when 
viewed in the dark. In addition to the dredging, sonm® attention 
was paid to the botany and geology of wew district by several of 
the members, Duringea walk®n July 1 fifty species of plants 
were gathered in flower. A collection of specimens of the roc:.s of 
Oban and the vicinity, including Staffa, Iona, Mull, Glensue 
Easdale, &c., was also made for future examination. 


THE city of Geneva intends to utilise the current of the Rhone 
for lighting the whole of the city. A report on the question 
is being drawn up, which will be submitted to the Council of 
State. 

A PRELIMINARY meeting of the members of the future Sociéte 
des Electriciens took place at the Ministry of Posts and Telegraphs. 
M. Cochéry was present, but he declined to preside over the 
proceedings, and the honour was bestowed upon M., Berger. 


AN electrical omnibus was recently tried un the Cow de 
Carrousel, Paris, before M. Cochéry to prove the facility with 
which this sort of carriage is handled in spite of its im:nense 
weight. The trial, which took place in the busiest hours of 
the day, attracted much notice from the passers-by, ant wa 
generally deemed satis actory. 

THE Jtalta del Popolo, in one of its latest numbers, gives the 
names of a number of Localities -fron which birds ant 12 ects 
have disappeared just before invasions of choiera. 

THE death is announced, at the age of 83, of Lina... Pasta 
(Linant de Bellefind:), one of the leading personage. connected 
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with the existing Suez Canal. Under Said Pasha he was ap- 
pointed head of the Ponts et Chausées department, and chief 
engineer of the Suez Canal project. In early life he travelled 
much in Abyssinia, Kordofan, and Darfur, 


Str CLAUDE DE CRESPIGNY, in company with Mr. Simmons, 
made a successful balloon voyage from Maldon in Essex across 
the North Sea to Flushing on Wednesday last week. The start 
was made at II a.m., and Flushing was reached about 8 p.m. 
The highest altitude reached was 17,000 feet. 


WaAuSCHAFF of Berlin has lately made a piece of apparatus 
for registering earth currents. . It consists of a very delicate 
galvanometer itwclosed in a case with a clockwork arrangement 
for moving a photographic plate steadily downwards. A fine 
ray of light is reflected on to the galvanometer mirror by a total 
reflection, prism and is focused on the photographic plate. The 
speed of the movement of the plate is 80mm. per hour, thus 
allowing variations from minute to minute to be observed. 


MM: LELANDE- AND CHAPERON have brought out a new 
battery of very remarkable properties, The battery is a single 
liquid cell and has a depolarising electrode of oxide of copper, 
® the liquid used: is caustic potash, and the other pole is zinc. The 
battery is made in- various forms, its E.M.F, is nearly 1 volt, 
whilst it is said to-give a steady current through even a low 
resistance for man¥ hours, Finally it is claimed for this battery 
that when exhausted it gan be restored by driving a current from 
an accumulator through it.’ 


A NEW edition (the fifth) is announced of the ‘‘ Dictionnaire 
des Arts et Manufactures et de l'Agriculture,” edited by M. Ch. 
Laboulaye. l l 


- MR. Browne’ asks us $ say that in his recent article on 
Glacier Motion, p. 235,.by a slip of the pen he stated that the 
sides of a glacier move. faster than the middle, whereas, as every 
one knows, the reverse is.the case. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Grivet Monkey (Cercopithecus gristo-viridis 8) 
from West Africa, presented by Lord Hastings; two Black- 
backed Jackals (Caris mesomelas), two ‘Triangular Pigeons 
(Columba guinea) from South Africa, presented by Mr. R. 
Southey ; two Indian Brush-tailed Por€upines (Atherura fascicu- 
fata) from Ceylon, presented by Mr. A. Dent; three Puffins 
(Fratemrla arctica), EMtish, ‘presented by Mr. H. Becher; a 
Common Cormorant (Phalacrocorax caPbo), British, presented 
by Mr. W. R. Temple ;.2 Common Barn Owl (Strix flammea), 
British, presented by Mr, H. Hanaeur ; a Common Wombat 
(Phascolomys wombat å) from Tasmania, a Common Cormorant 
(Phalacrocorax carbo), British, a Common Boa (Boa constrictor) 
from West Indies, deposited; a White Stork (Ciconia alba), 
two Common Spoonbills (¢atalea leucorodia), two Purple Herons 
(Ardea purpurea), European, purchased ; a Musk Deer (Aoschets 
moschiferus 6) from Central Asia, received on approval; a 
Collared Fruit Bat (Cyxonycteris collaris), two Amberst’s 
Pheasants. (Thaumalea amherstia), two Summer Ducks (Aix 
sponsa), bred in the Gardens. 


A CONTRIBUTION TO THE STUDY OF 
THE TRANSMISSION EASTWARDS ROUND 


THE GLOBE OF BAROMETRIC ABNORMAL | 


MOVEMENTS 


[N his paper on ‘f Abnormal Variations of Barometric Pressure 

in the Tropics, and their Relation to Sun-spots, Rainfall, 
and Famines,” published in NATURE (vol. xxiii. pp. 88 and 
107), Mr. Fred. Chambers pointed out, when treating of the 
barometric records of the stations, St. Helena, Mauritius, Bombay, 
Nadras, Calcutta, Batavia, and Zi-ka-wei, that abnormal move- 
ments which had occurred at a westward station—e.g. Mauritius— 
reappeared at an eastern station—e.g. Bombay—some time later, 
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and then again a@ a further eastern station, Madras, still later, 
and so on, until they finally reached the most distant station 
eastwards, It appeared therefore that there were abnormal 
movements of the atmospheric pressure which travelled from west 
to east; the rate of travel seemed to vary at different times ; and 
Mr. Chambers summed up his results in the following words :— 
‘*It appears then that these atmospheric waves (if such they 
may be called) travel at a very slow and variable rate round the 
earth from west to east like the cyclones of extra-tropical 
latitudes,” Zeeks 

In his ‘‘ Brief Sketch of the» Meteorology of the Bombay Pre- 
sidency in 1880,” Mr. Chanfbers proceeded to test the validity 
of his conclusions by applying thém to an examination of 
the barometric records of Zanzibar for that year and a portġon of 
the next as compared with the records of Belgaum for the same 
period ; and he again noticed hat ‘‘ there was much similarity 
in the abnormal movements of barometric pressure at Zanzibar 
and Belgaum, although these stations are about 2500 miles apart, 
but that the Belgaum curve lagged decidedly from two to three 
months behind the Zanzibar curves’ z . 

This discovery, if substantiated, would obviously prove of great 
practical value, inasmuch as it would make- it possible to obtain 
a forecast of the barometric movements about ‘to occur at any 
particular station by watching the movements already taking 
place at a point westward of that station, And as definite varia- 
tions in the atmospheric pressure may be, and in.some cases are 
known to be, accompanied by definite variations in the other 
meteorological elements, a method of weather prediction would 
thus be furnished, ; 

It has fallen to my lot to receive and discuss the Zanzibar 
observations succeeding those: last discussed:by Mr. Chambers ; 
and the results obtained by my examination’.of them seem to 
involve matters of some practical and theoretical interest. 


TABLE l.—Monthly Abnormal Barometric Pressure at Zanzibar, 
“Belgaum, and Bombay 






b: 2 
Monthly Abnormals® Monthly Abnormals 
- (unsmoothed)+ ° ` (smoothed). 
Months. ‘ 
Zanzibar |Belgaum | Bombay+} Zanzibar| Belgaum Bombay 
February 1880 | — O14 |- ‘024 — | — 
March », [7 005 |— O13 |- `|- "O17 |-‘o1l 
April „ _ #008 |~'o22 |- —"022 |-- "O10 
May 35 [| ‘O05 |- °032 |-° — "023 |— ‘002 
June 5, |+ 008 |— ‘008 |+ 0 — "009 |+ ‘014 
July s» [O54 |+ ‘OIL |+° {+007 [+ ‘031 
August ,, |+'022 |+ ‘O15 {+° + ‘O10 |+ 030 
September,, |+'038 |- 'oor |+" +'007 |+ 017 
October ,, {+°044 |+'oI5 I+" +'oo8 |- ‘013 
November,, |+'026 j-+°003 |+° J+ ‘014 |+ ‘019 
December ,, {+ '028 |+°037 |+° {4°05 |+'029 
January 1881 |+'o18 |+°026 |+° +°027 |+ 033 
February ,, |+‘ol4 |+°022 |-+' + O19 |+ 033 
March 55 |- 007 |4+- 008 j+° +°007 |+ °030 
April „ {+023 |- 008 |+° —*005 |+'org 
May ” — "O17 |— ‘OI3 |+: —°007 |+ ‘O17 
June 99 | +°O24 {+005 |[-+° {+002 |+ 031 
July » [+025 |+ ‘013 |+" —*003 |-+4 ‘022 
August ,, |-+ ‘003 }— ‘046 |—" -"020 | ‘o00 
September,, |/+°037 |- ‘004 |+° — ‘O17 ‘000 
October ,, [+ ‘oog |- ‘O14 |+° — *020 | ~ ‘006 
November ,, |-—°047 |— ‘OSI {-° — 035 |- 023 
December ,, |-‘o14 |- '028 |--° -- ‘020 |— ‘910 
@anuary 1882 |-+ ‘o12 |-+ ‘026 |+° + ‘OO! |+ 'or4 
February ,, |-°033 |- ‘O17 |+' ~ "003 |-+'014 
March „» | 012 |- °003-|+° —'OI5 |+ ‘004 
April „`| {+012 |- 040 j- —'026 |~ ‘902 
May »» |- 009 l- "024 |+: — '026 |- ‘oo! 
June 5, |+'or7 |- "018 |-* — '023 |- ‘003 
July jg |+040 = "034. ip = "OBS | —°005 
August ,, |+'029 |- ‘O14 I+: — ‘O19 |+ ‘004. 
September,, |+'or2 |-‘oI15 |~* — — 





From these observations the variations from the normal 
monthly barometric movements have been o®tained., ‘They are 


tabulated in Table I., and are represented graphically by the 
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thin dotted line of the lowest curve in the accompanying plate, 
Alongside of them are arranged, both in the table and the plate, 
the barometric abnormal movement of the meteorological stations, 
Belgaum and Bombay. In order to facilitate comparisons 
between the curves of these three stations the actual normal 
movements, which are represented in the plate by thin dotted 
lines, have been put through a double process of smoothing ; the 
results are tabulated under the heading of ‘‘ Monthly Abnormals 
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(smoothed),” and are represented on the plate by the thick con- 
tinuous lines, The observations not previously discussed are 
those taken from June, 1881, to September, 1882, of all the 
stations, together with the Bombay reerd from February, 1880, 
to June, 1881. 

The addition of this series to the Zanzibar record seems to 
confirm the result of previous observations, viz. that there are 
abnormal movements of the atmospheric pressure which affect 
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a verygwide area, and which are not simultaneous in all parts of 
that area, but travel from west to east. An inspection of the 
smoothed curve will show what amount of truth there is in this 
statement, Thus the Zanzibar curve shows an upward bend at 
A” and a downward beud at B”, a second upward bend at c”, and 
a second downwfrd bend at D”. The Bombay and Belgaum 
curves both show a similar general form, having upward bends 
at A and a’ corresponding With the upward bend A” of the 
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Zanzibar curve, downward bends B and B’ corresponding with 
the downward bend B” of the Zanzibar curve, and similarly C, C 

and D, D' corresponding with c” and D” of Zanzibar. And it is 
at ovce seen that the movements at Zanzibar are in advance of 
those of Bombay and Belgaum. Thus the Zanzibar maximum 
A” took place in October, 1880, whilst the corresponding mofe- 
ments did not appear at Belgaum until the month of January, 
1881, and ate Bombay until betwean pe and February, 
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1881 ; that is to say, at periods of three aud three and a half 
months later. Then again the minimum movem :nt B, BY, and B” 
which occurred at Zanz‘bar in the month of May, 1881, did not 
appear at Bombay and Melgaum until the month of November 
of the same year; that is to say, after an interval of six months. 
Again, the maximum movement ç, C’, and c” occurred at Zanzibar 
in the month of September, 1881, but not at Lelgaum until 
January, 1882, and at Bombay until February, 1882; that is to 
say, until after intervals of four and five months respectively. 
Again, on examining the minimum D, D’, and D”, which is 
divisible into two minor minima, the first of these minor move- 
ments appears at Zanzibar in the month of November, 1881, 
but at Belgaum between the month of April and May, and at 
Bombay ih the nfonth of April, 1882; that is to say, after inter- 
vals of five and a half and five months respectively, Lastly, the 
second minor movement of the minimun D, D’, and D” occurred 
at Zanzibar in the month of February, 1882, and at Belgaum 
and Bombay in July of the same year ; that is, after an interval 
of five months, 
These facts may be presented briefly and concisely thus :— 
< 
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In the case before us, then, it does appear to be matter of 
fact that there are moyvemen@ tahing place at the two stations, 
Belgaum and Bombay, similar in character to movements which 
have taken place at Zanzibar on an average about five months 
previously, And assuming that the same course of events will 
occur in the future, it may be expected tbat from the month of 
August to the month of December, 1882, the abnormal varia- 
tions of the barometer at Bombay and Belgaum will in a general 
way follow the same course as was taken by the variations at 
Zanzibar during the months of April, May, June, and July ; 
that is to say, an upward movement. 

This prediction might be considered fairly reliable to within 
about a month one way or the other, were there no modifying 
conditionse But the curves are seen at a glance to present most 
decided departures frogyabsolute parallelism ; there are move- 
ments@t Zanzibar which do not rgappear at the eastern stations, 
whilst the eastern stations experience mé@vements which do not 
appear to have been previously experienced at Zanzibar. More- 
over, the rate of transmission of movements from Zanzibar to 
the west of India has been shown to vary from three to six 
months. And further, the movements at the eastern stations are 
sometimes much le-s or much greater than those which took 
place at the western station. Evidently, then, there is some 
influence which tends to produce irregularities in the eastward 
transmission of the abnormal movements ; and this influence 
must be discovered and its occurrence foreseen and allowed for 
before the Zanzibar curve could be used for the purpose of pre- 
dicting the nature of the movements at Belgaum and Bombay, 
ai as a consequence, the nature of the seasons in Western 

ndia, 

A second inspection of the curves seems to indicate that not 
only are there abnormal movements which travel from the 
western station to the eastern ones, but there are also variations 
which are felt at all the three stations simultaneously. Thus 
in the months of July, 1880, June, 1881, and January, 1882, 
there are simultaneous upward bends of the curves at all the 
three stations. And again in the months of May, August, and 
November, 1881, there are simultaneous downward movements 
at all the three stations, These simultaneous movements are 
especially observable if the unsmoothed monthly abnormals (the 
thin dotted lines) be referred to instead of the :moothed curve 
(the thick continuous line). They are then seen to be exceed- 
ingly numerous—so numerous, indeed, that they may well be 
supposed to frequently mask the non-simultaneous or travelling 
movements, and cause those movements apparently to present 
many irregniazities. The following table shows concisely the 
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times when upward and downward movements have taken place 
at all the three stations simultaneously :— 


TABLE J1].—Aé Zanzibar, Belgaum, and Bombay simultaneous 
Barometric Abnormal Movements 








Occurred in an upward ‘Occurred inz downward Cannot be easily 


direction in direction in traced in 
June 1880 May 1880 ° February 1880 
1 Tuly ma November ,, March z 
October ,, | Janiary 1881r April Sy 
December ,, March ec August ji 
February 1881 1 May s September ,p 
1 June S 1 August me April 1881 
1September ,, Octob _,, July ee 
December ., ‘November ,, March 1882 
1January 1882 l February 1882 April a 
September ,, May j3 
| ° June a 
July ” 
August 5 


Thus out of thirty-two months there were nineteen in which 
it can be seen that simultaneous movements occurred at the 
three stations ; and out of these nineteen, months there were eight 
in which the movements were very flistinct. In the remaining 
eleven months out of the nineteen the movements were not so 
prominent or well marked, but were always distinct enough to 
be readily recognised, and it does not seem unreasonable to 
suppose that the influence of such movements may have been 
felt in some if not all of those months in which they cannot te 
easily traced ; that in fact the simultaneous movements may have 
been so small as to show themselves only in an excessive or 
deficient movement, upward or downward as the case may have 
been, of the curve which represents the non-simultaneous or 
travelling movements. In any casegight of these movements 
appear to be sufficiently distinct to disallow of doubt; and 
considering that Zanzibar is about 2500 miles distant from 
Belgaum, the fact seems to be interesting. 

A. N. PEARSON, 
Acg. Meteorological Reporter for 
Western India 


(To be continzed.) 


Bombay, January 10 





THE INSTITUTION OF MECHANICAL 
ENGINEERS IN BELGIUM 


THE Institution of Mechanical Engineers has this year held 

its summer meeting in Belgium—the first time that it has 
crossed the Channel, except on the two occasions of the ex- 
hibitions in Paris, The reception was organised by the Asso- 
ciation of Engineers from Liége University (Honorary Secretary, 
M. Edouard de Laveleye), and was of the most cordial character. 
The great works of Belgium were thrown open without reserve, 
and numerous excursions were organised to visit them. Amongst 
those specially to be noticed are the colossal establishment of the 
Cockerill Society at Seraing, the great iron and steel works at 
Ougrée and Sclessin, the vast zinc works of the Vieille Montagne 
Company, the cloth factories at Verviers, and the splendid collieries 
of Mariemont, probably the finest examples of colliery plant in 
the world. Space forbids our entering into a description of 
these works, and we shall confine ourselves to the papers read, 
so far as these possess more than a technical interest. 

The proceedings opened on Monday evening, July 23, with a 
1®ception by the Mayor of Liége, after which the president, Mr. 
Percy Westmacott, delivered an interesting aud suggestive 
address. After speaking of the great modern extension of 
Belgian industries, and of the debt which the world owes to the 
inventive skill of the engineer for providing those processes on 
which all trades are dependent for cheap and rapid production, 
he went on to develop his specialetheme, namely, the advantage 
of High Speed and its connection with high workmanship. The 
following extracts are well worth quoting :— 

‘© The keen and continual attention bestowed upon the work 
to be done, and the means of doing it, has led engineers in 
general to regard speed of production as one of the first elements 
of success. ‘There is indeed a proverb, Snore haste, less 
speed ;’ but this, though true of human labour, which ceases to 
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be accurațe when forced beyond a certain rate, does not hold i 
good of mechanical processes. Generally it may be said that | 
rapidity of working not only reduces cost but improves the 


result, and also confers great benefits from the way in which it | 


brings out and perfects the highest qualities of the engineer. 
To be able to do a thing leisurely and quietly simply re- 
quires the rudest materials and the rudest workmanship ; but 
if work is to be done quickly,e or the appliances made to 
move quickly, the case alters. Mechanical energy increases 
as the square of the speed; and so it may be said that the 
mental energy and skill required to garry on work increase also 
at something like the squarg of the speed with which that work 
is performed. The materials used must be far stronger and far 
finer # everything must be well proportioned and balanced ; there 
must be the most perfect arrangement in each structure and in 
every part of a structure, and the most perfect workmanship in the 
fitting of those parts together ; and thus we may almost reverse 
the proverb, and say of mechanical processes, “ The higher the 
speed, the better the work.’ 

‘“‘The torpedo boat is an &xcellent example of the advance 
towards high speeds, and shows what can be accomplished by 
studying lightness and strength in combination. In running at 
224 knots an hour, an engine with cylinders of 16-inch stroke 
will make 480 revolutions per minute, which gives 1280 feet per 
minute for piston speed ; andit is remarked that engines running 
at that high rate work much more smoothly than at slower speeds, 
and that the difficulty of lu®rication diminishes as the speed 
increases: doubtless the experiments on friction which are now 
being conducted by this Institution will throw light upon this 
subject. 

a An important experiment on high speed in light vessels, which 
will doubtless be watched with much interest, is now being 
carried out. Mr, Loftus Perkins is building a steel vessel with a 
screw at each end: she is 150 feet long ; her boiler pressure will 
be about 800 Ibs. per square inch, and she has a four-cylinder 
compound condensing engine of 800 h.p. working on to a single 
crank, and making from 4go to soo revolutions per minute. 
When this vessel is laden with 300 passengers, her total weight 
will not much exceed 180 tons, Should this experiment be 
successful, it will materially advance the s>lution of the problem, 
how to put the largest possible amount of propelling power into 
a vessel, and so to drive her at the highest possible speed. 

“Again, in touching upon speeds, the mind naturally reverts 
to railway travelling, Here, however, it would seem as if for 
the present we had reached a maximum. It is surprising how 
soon the speed of the locomotive was brought up to something 
approaching its present limit. George Stephenson was laughed 
at in 1825 for maintaining that trains would be drawn by a loco- 
motive at twelve miles an hour, but the ‘ Rocket’ herself attained 
a speed of twenty-nine miles an hour at the Rainhill competition 
in 1829, and Jong afterwards ran four miles in four and a half 
minutes. In 1834 the average speed of trains on the Liverpool 
and Manchester Railway was twenty miles an hour ; in 1838 it 
was twenty-five miles an hour. But by 1840 there were engines 
on the Great Western Railway capable of running fifty miles an 
hour with a train and eighty miles an hour without. In 1841 we 


find Stephenson himself ranged on the side of caution, and | 


suggesting that forty miles an hour should be the highest regular 
speed for trains. In 1851 Mr. Crampton, 
1849 inaugurated the express service of the Continent on the 
Northern Railway of France, conveyed a train twenty miles in 

nineteen minutes, four miles in the journey being at the rate of 

seventy-five milesan hour, Thus, it is a remarkable fact that 

the highest speed at which locomotives run in ordinary practice 

scarcely seems to have been raised during the last thirty years ; 

on the other hand, the weight of the trains has been perhaps 

doubled. 

“‘ What are the causes which have tended to prevent any im- 
provement in this particular? In the first place it may be said 
that the permanent way would suffer serious y by further increase 
in speed ; but this could surely be overcome in time by improving 
the permanent way itself, which also remains very much in the, 
same condition and of the same congtruction as it was twenty-five 
years ago. Again, it may be said at the running at a higher 
speed would require more powerful engines, and hence that 
trains now worked by a single engine would require two, or 
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weight. By utilising a larger part of the total we.ght of the 
engine as adhesion weight it would be easy to obtain the amount 
of adhesion required for the increased tractive force ; and for 
this purpose Mr. Webb’s compound locemotive (to be descriind 
by the author in a paper he has prepared for this meeting) 
which enables the number of driving wheels to be increase: 
without the use of coupling-rods, appears to merit articular 
attention. , — 

“‘ Another point in which improvement may possibly arise in 
the future should be noticed. On the Russian railways, where 
both coal and wood are dear, the burning of petroleum has now 
taken a practical form. Our member, Mr. Thomas Urquhart, 
has been very successful in this direction, and is now running 
locomotives regularly which use only petroleum reffse, and 
which show a marked economy over coal or wood. To tes’ the 
point he prepared three lecomotives of exactly the same 1 yre, 
and started them on successive days under exactly similar condi- 
tions of weather, train, and section of road. The trips were 
made both ways, and the results per verst, including fuel required 
in lighting up, were as follows :— 


Copecks. 
Anthracite, 52°9 Russian lbs., cost ... 26°35 
Wood, o‘o107 cubic sashin, cost... .., 23°54 
Petroleum refuse, 27°36 Russian Ibs., cos 1164 


‘* There is thus in this instance an economy of at least 50 per 
cent. on the side of petroleum, the boiler pressure being from 120 
Ibs. to 130 Ibs. and the gross load over 400 tons. At the same 
time the weight of fuel used, as against coal,gis diminished by 
about 50 per cent., which is a most important item, 

** Although petroleum is scarcely a prodgict of Western Europe, 
we have to notice on the other hand the progress which has 
lately been made in the extraction of oil as a waste product from 
coal, &c. Mr. Jameson has extracted as much as nine gallons 
per ton from mere shale. It is suggested that markets for such 
oil will be difficult to find ; but it seems allowable to hazard the 
idea that we may hereafter see our locomotives, even in England, 
running with oil fuel, which would bè at once much lighter and 
much more easily renewed than the coal which is used at presen‘, 
and get rid of the intolerable nuisance of smoke and dirt, 
There might in fact be an oil tank and a water tank side by side 
at every stopping station, and the engine would replenish hcr 
store of fuel at the same time as her store of water. 

‘* Another point in which speed and perfection of wor! manship 
have gone hand in hand is the important industry connected with 
textile fabrics. When Arkwright first brought his inventive mind 
and mechanical skill to bear upon this subject, the tools he bad 
to work with were rude compared with the tools of the present 
day, and could not produces the accurate work now att inable ; 
and therefore the speed at which he was able to drive his spindles 
was not remarkable, 
Messrs, Platt Bros., informs me ghat the average speed of mute 
spindles at Oldham, in*new mills with new machinery, and 
spinning No. 32 yarn from American cotton, is about 8 500 rev- 
lutions per minute ; whilst speeds as high as 9500 or even 10,00 
revolutions have been attained, When we consider the dclicate 
nature of the material under treatment, the disastrous result of 
the slightest hitch or unevenness in working, and the perfection 
of mechanism required to bring up a multitude of spindles to such 
a speed from that of the comparatively slow main shaft of tie 
mill, we may give every credit to the constructive skill which I.. 
achieved such a result. In woollen mills (of which we hope to 
see some excellent examples at Verviers on Thursday next) te 
speed is 4000 revolutions per minute. The progress made ner. 
has not been so great, mainly, in Mr. Dodd’s Opinion, fron 
wood being still adhered to as the material for the bobbi i 
Here therefore is a case where improved material may yet p o- 
tuce improved speeds; but with cotton Mr. Dodd consider.: at 
the extreme possibilities as to speed have been very n»: ly 
attained. The limit however is imposed by the feeblene~s of the 
material, not by any lack of skill or enterprise on the part of the 
engineer. ‘If higher speeds were required,’ says Mr. Dodd, end 
I fully believe him, ‘we could make spindles which would be 
equal to the demand.’ 

‘The construction of modern artillery, and with still greater 
Justice the methods of employing it, may properly be brou sht 
under the scope of this address. I doubt whether of late years any 


would have to be split up into two trains at a great increase in ; mechanical appliances or arrangements have given greater impe.us 


running expenses, This, however, assumes that it is not | 
possible so to improveethe engine that 


| it shall be able to exert a | 
considerably higher power without an 
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to skilful work and tothe improvement of materials, especially 

of steel. Twenty-five years ago the largest piece of ordnere:: in 

use Was a gun weighing 4? tons, firing wèh a maximum cherge 
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But our member, ebir, John Dogd, of ” 
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of about 15$ lbs. of powder a ball of 66 lbs., and made of 
cast-iron, a treacherous material for such purposes. We have 
now guns built up on well understood mechanical principles, of 
the most trustworthy and suitable material known, weighing 100 
tons and firing with charges of 772 lbs. of powder shells of 
2000 Ibs. Already considerable experience has been obtained 
with guns of this weight. No fewer than fourteen have been 
issued from the Elswick Works, and several more are in the 
course of construction. 

‘‘Perhaps the most interesting feature in these formidable 
pieces of ordnance is the ease, rapidity, and noiselessness with 
which they are worked. It is of course impossible that such 
ponderous pieces could be brought into practical use without the 
aid of some mechanical appliances ; but itis scarcely an exaggera- 
tion to say that nothing can work with greater precision and 
ease and be better under control tham the hydraulic machinery 
employed for opening and closing the breech of the gun, ram- 
ming home the charge, elevating or depressing, running in or 
out, and training with accuracy on a given object. Two men 
working levers perform all these operations, and they, together 
withethe machinery, are under complete protection from ‘an 
enemy’s fire. 

‘The projectile when fired has an energy imparted to it equal 
to nearly 48,450 foot tons, yet the gun is under such entire con- 
trol that its recoil, due to this enormous force, is completely 
absorbed in a distance little exceeding three feet, without undue 
strain to any part of the mechanism. hen it is remembered 
that the internal gimensions of the costly turrets in which guns 
of this size are ordinarily mounted depend mainly upon the 
space allowed for recqjl, it is clear that it is of very great impor- 
tance to reduce this space to a minimum. 

‘The fact which lies at the basis of these results is of course 
this, that the attainment of a high speed requires a more perfect 
machine, and with a more perfect machine more perfect work is 
turned out, 

‘* In conclusion, it should be remembered that high speed, espe- 
cially the speed of rotatidh, is almost necessary to give perfect 
accuracy and steadiness to motion, as in the case of an ordinary 
spinning top, of a gyroscope, and again of the ingenious centri- 
fuga] machines now in use for separating cream, &c. The speeds 
which we find in Nature are beyond all conception high, and her 
operations under those speeds are absolutely true and perfect. 
We cannot hope to vie with Nature even to an infinitesimal 
fraction of her powers of speed and accuracy; but in this, as 
in many other great lessons taught by her, we see the direction 
in which we must travel in our efforts towards the perfection of 
work. ' 

‘ Finally, it is unfortunately a necessity that nations should 
still provide themselves with materials for war ; and engineers 
the perfecting of such materials. 
It does not seem impussible ghat projectiles may be gradually 
developed, of such precision and devastating power as to make 
the existence of life within a certain range well nigh impossible. 
Were this accomplished, it is clear that nations would hesitate 
more and more before rushing into a war so destructive; and 
even if they did so, its rapid termination would unquestionably 
go far to diminish the various miseries which war always brings 
mits train. Hence it may not unfairly be said that the attention 
and skill given to the arts of war is really our best warrant for 
the continuance of peace.” 

On the next morning the papers read were on the ‘‘ Ilistory of 
the Coal and Iron Industries in the Liége District,” by M. 
Edouard de Laveleye, and on the ‘‘ Manufacture of Zinc in 
Belgium,” by M. St. Paul de Singay. The first of these was 
generally of an historical character, giving many interesting details 
as to the development of collieries and ironworks in Belgium. 
A claim was put in on behalf of Belgium for two most important 
discoveries in the metallurgy of iron, namely, the blast furnace 
and the cementation process. With regard to the present posi- 
tion of coal-working in this district, it was observed that all the 
difficulties which generally beset the mining of coal have to be 
encountered in their severest form. ‘The chief of them—fire- 
damp—is nowhere so destructive, though its effects have been to 
a great extent obviated by the introduction of the Davy lamp 
and afterwards the improved safety-lamp of Mueseler. This 
lamp will resist a current of air of 15 feet per second, and has 
also the great property of self-extinguishment. In the recent 
disaster at L’Agrappe, which cost the lives of more than 100 
miners, a sudden escape of gas issued from the shaft and burnt 
for several hours likegan enormous gas-burne ; but there was no 
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explosion inside the mine, the 220 Mueseler lamps which were 
underground at the time having all been extinguished. Similar 
escapes of gas have taken place on other occasions and in enor- 
mous volume, without having previously given any indication of 
their appearance. Science appears to be powerless to prevent 
these disasters, 

The second paper gave a sketch of the manufacture of zinc, 
which is a special trade ineBelgium. Tittle was said as to 
the details of metallurgy, but it appears that the Belgian 
process, invented by Dony, of Liége, in 1810, is superseding all 
others, even in England. eThe difficulty and loss in reduction 
are, however, very great, and the labour is described as harder 
even than that of the puddler. i 

The third paper, by M. Mélin, was on ‘‘ The Manufacfure of 
Sugar from Beetroot,” and fgrmed a complete and exhaustive 
monograph ona manufacture of which but little is known in 
England. We regret that we can only give the briefest possible 
sketch of the processes, The beetroot, of which the cultivation 
was fully described, contains about 95 per cent. of juice in weight, 
and 5 per cent. of cellulose. These 95 parts of juice contain 
ro parts of sugar, 2 of solid matter, and 83 of water. In manu- 
facturing, the special point to be considered is the percentage of 
sugar, together with the purity of the juice. -The manufacture is 
carried on in the winter only, and the beetroots are piled in silos 
until they are required for use. They are then washed, and 
are now ready for the extraction of the juice. For this pur- 
pose two systems are employed? n the first or hydraulic 
system, the roots are immersed in powerful rasping machines, 
and so reduced to pulp. ‘This pulp is collected in sacks, which 
are piled up one upon the other between the table and the pres- 
sure head of a hydraulic press. The press is started, and acts 
with a pressure of about 450 lbs, per square inch on the pile of 
sacks, squeezing the juice through them. The dry pulp is used 
for feeding cattle, and is of considerable value. On the second 
or diffusion system the beetroots are cut up by a cutting machine 
into small slices called cossettes. These are placed in cylindrical 
vessels with an opening at the toy for charging, and another at 
the bottom for emptying. These vessels, are filled with water, 
and the result is that a current of endosmosis takes place from 
the water towards the juice in the cells, and a current of exos- 
mosis from the juice towards the water, These currents go on 
until equilibrium is produced ; and if fresh water is substituted 
they begin afresh. In this way the whole of the sugar contained 
in the cells is gradually drawn out. On the other hand, the 
water passes from the more exhausted to the less exhausted cells, 
and thus gradually increases in richness. A number of such 
vessels are used, forming what is called a diffusion battery ; but 
in each of them the process going on is the enriching of the juice 
on the one hand and the impoverishing of the slices on the 
other. The slices are finally pressed in order to remove the 
residue of juice, but this is never effected so completely as by 
the hydraulic method. 

The next process is that of defecation, which consists in 
adding milk of lime to the juice, in order to neutralise the 
organic acids which are precipitated, and also to decompose the 
salts of potassium, sodium, and ammonia. The result is that the 
dark brown juice becomes perfectly clear and of an amber 
colour. The scum which floats on the top, and which contains 
much juice, is passed through filtering presses, and the dried 
cake is sold as manure. After defecation the juice is filtered, 
twice at least, through animal charcoal under a sufficient 
pressure, It is then evaporated and transformed into syrup in a 
series of three vertical vessels, of which the first communicates 
with the second, the second with the third, and the third with a 
condenser. Steam is admitted to the first, and passes through 
to the last; and, owing to the partial vacuum produced by 
means of the condenser, causes an evaporation of the juice in 
all three, The next process is that of boiling this group, so as to 
allow the sugar to crystallise.- This goes on within cast-iron 
vessels under a high vacuum, and heated by steam at high 
pressure circulating through worms. After a certain amount of 


. evaporation, crystallisation begins in the form of an immense 


number of small grains of sugar. To develop these grains syrup 
is pumped in at regular intervals and with great care, so that the 
crystals may grow steadily and may be large, regular, and hard. 
Finally the crystals are dried by ceasing to supply syrup and 
introducing a current of steam. After eight to ten hours the 
sugar is removed from the boilers, and placéd in vertical turbines 
running at 1000 revolutions per minute. * Under the action of 
centrifugal force the boiled mass is spread upon the outsides of 
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these turbenes, which are perforated, and the syrup passes į by him, and now carried out in several engines running up m ile 
through the holes, while the sugar remiins behind. This sugar | London and North-Western Railway. 


is cooled, and is called sugar No. 1. The syrup is boiled over 
again so as to obtain a second sugar called No. 2, and by a 
similar process a sugar No. 3 is obtained. The time of crystal- 
lisation, however, increases greatly, and for syrup No. 3 it is as 
much as six months. The final resi‘lue is molasses, which con- 
tains a large proportion of sugar" that cannot be reduced by 
boiling. It is sold to make alcohol, or subjected to osmosis, by 
which the salts contained are drawn off and replaced by water ; 
the sugar is then revivified and renderéd capable of being crys- 
talised. The paper concludtd by giving careful analyses of the 
juice agd of the products in all the stages of manufacture, 

The next paper read was ‘‘On the Application of Electricity to 
the Working of Coal-Mines,” by Mr, A. C. Bagot. The writer 
described a system of electric signals replacing the old system of 
signalling from the bottem to the top of the shaft by a gong 
worked by means of a wire. Galvanised iron telegraph wire 
was found to form the best communication, and the most suitable 
batteries to be 12-cell Leclanché. The system used for signalling 
in underground haulage planes, which are frequently the scene 
of accidents, was also described. Electricity had also been 
applied to signal the indications of an anemometer placed in the 
return air-way up to the engine-room at the surface. By an 
arrangement of clockwork and revolving tape, the engineer 
obtains an automatic and cgntiguous record of the speed of the 
main air current at any part of the mine. Lastly the telephone 
might be applied with advantage for hearing the action of the 
pump-valves in the pumping shaft, without having to send the 
sinkers down, 

Electricity may, however, be brought to bear for other purposes 
in mines, such as illumination and transmission of power. For 
lighting the pit bank, powerful arc lamps are found very service- 
able, and the ordinary’staff of a colliery, after a week’s instruc- 
tion, is capable of maintaining the appliances in operation. 
Alternating high-tension ae ea are very unadvisable on 
account of the likelihood of accylent, and the Edison low-tension 
machine is said to be thebest that can be used. At Risca Col- 
liery a cable is taken down the pit from a dynamo at the surface, 
and is connectel with a series of Crompton incandescent lamps 
at the bottom. These give an excellent light, and greatly facili- 
tate the work of the men about the bottom of the shaft, But 
Mr. Bagot’s opinion is strongly against the use of electric lamps 
in the working stalls and faces; partly because such lamps do 
not, like safety-lamps, indicate the approach of gas, partly 
because the line-wires may easily be broken, and partly because 
the hewer requires to be constantly shifting hisJizht. With regard 
to the transmission of power by an electric tramway, as now in 
use at Zankerode, the writer holds that small locomotives worked 
by steam or compressed air are at present far more economical ; 
so that the question of electric haulage need not in his opinion 
be considered at present. 

These latter opinions did not pass without challenge. M. 
Tresca, who was present, pointed out that there was another 
form of electric transmission, viz. bya fixed cable with a dynamo 
at each end. Where work had to be done at some special part 
of a colliery, especially on an emergency, he believed that this 
would be found a handy and economical system. At the mines 
of La Perronitre power was thus conveyed to a distance of soo 
metres, and with a useful effect of about 30 percent. This, in 
spite of over-bold statements to the contrary, was about the 
utmost which at present could be obtained in practice. ‘The 
various sources of loss in such transmission were enumerated as 
follows :—First getting up the speed from that of the motor 
engine to that of the generator ; secondly, loss within the gene- 
rator itself; thirdly, loss in transmission along the cable ; fourthly, 
loss within the receiver; fifth'y, loss in slowing down the speed 
of the receiver to that of the main shaft. These defects were 
all now fully recognised, and might gradually, he hoped, be 
overcome. With regard to the amount of power which could 
thus be transmitted, the well-known experiments of M, Deprez 
showed 5 to 6 h.p. But within the last week he had succeeded 
in transmitting 3? h.p. from a Gramn® machine to a great dis- 
tance. The facility of installation was a great advantage in this 
system of transmission. It was far superior to that by an elec- 
tric locomotive, as to which at present he had little to say; but 
on the whole he was more firm than ever in the view that a 
negative conclusion with regard to the electrical transmission of 
Power was at any rate premature. 

The next paper was by Mr. Webb, sof Crewe, upon “ Com- 
pound Locomotive Engines,” It described the system devised 
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The last paper read at Liege was on thg St. Gothard Railway, 
by Herr Wendelstein of Lucerne. This paper gave an interesting 
description of the works of the railway, and of the Hrand: 
hydraulic drill, which was used with great success for one of the 
spiral tunnels. It then passed on to the question of ventilation, 
which was very fully gone into. Tables were given of the tem- 
perature in the great tuanel during and after construction, to- 
gether with an account of the observations made on the 
ventilation both of that tunnel and of the spiral tunnels. The 
subject is as interesting from a scientific as it is important from . 
practical point of view, the result being that artif{cial measure» 
of ventilation, the necessity for which was fully discussed, are 
found to be wholly needless. We regret that space docs nt 
allow us to reproduce this part of the paper. 

During a subsequent visit of the Institution to Anteerp, 2 
paper was read by M. Royers, describing the great harbour 
works which are now being constructed at that city, es, eciall, 
the long quay wall which is being built far out in the river by a 
special system of floating cofferdam designed by Mr, Ilersent. 
In addition to these papers a large number of notices of the 
various works to be visited, &c., had been prepared and were 
distributed at the meeting. We understand that copies uf any 
of these, or of the papers above mentioned, may be obtained on 
application to the Secretary, 10, Victeria Chambers, We :- 
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GEOGRAPHICAL NOTES 


Ix the Transactions of the Berlin Geographical Society (May- 
June) is an intere-ting paper by Herr Arthur Krause on Sowth- 
eastern Alaska, or that strip of coast stretching from Mount 
Elias to Fort Simpson, comprehending about 120 mile. breact’) 
of continent, and the numerous islandg lying alongside of n, 
Herr A, Krause passed the winter of 1882 with hi. brother ota 
factory to the north of the Lynn Canal, making short tours tie 
following spring into the interior, as far as the Yukon distri, 
and Herr Krause’s paper is the result of bis observations. The 
lower course of the Yukon River, as far as Fort Yukon, ha» 
been traced and astronomically observed by Raymond in his 
“Reconnaissance of the Yukon River, 1871.” Its upper course 
and sources, on the other hand, have only seldom been visited 
by people of the Hudson’s Bay Company and by gold seekers, 
The most important head stream is the Polly River, which springs 
from France’s Lake on the west of the Rocky Mountain. From 
the south the Polly receive$ a powerful current, figurieg in 
certain maps as the Lewis River, A northern «ffsho:t 
of the Lynn channel cuts so deeply int#the interior «het 
in two short days’ marches you ca pass thence to the Yukon 
river. To the north of the Lyna Channel is the varied district 
of Chileat, forming the watershed between the coast and the 
Yukon river, and parting two distinct zones of flora and fauna. 
The Chileat district, like the whole of the west coast, is moun- 
tainous, and its peaks condensing the vapour driven by western 
winds from the warmer region of the sea, the whole western 
tract is distinguished by its violent falls of rain in summer and 
snow in winter, as also by its abundance of glaciers. Glacier 
Bay, to the west of the entrance of the Lynn Channel, is quite 
filled with ice in consequence of vast glaciers falling into it. All 
the valleys, too, along the coast abound in glaciers, As soon, 
however, as the watershed and the slope towards Yukon river 
are reached, the glaciers disappear. With this change also 
appears a corresponding change in vegetable and animal forms. 
The low banks and islands along the coast are covered with pop- 
lars, alders, willows, and thickets. Higher up on the slopes 
you meet a thick belt of pine. A few green trees of diminutive 
size, birch, maple, and mountain ash, may be observed, but the e 
are mostly interwoven in the enormous thick underwootls of the 
pine forests. in some lower-lying spots an almost tropical 
Juxuriance of vegetation surprises the traveller, On the inland 
side of the watershed the whole physiognomy of vegetation ts 
in striking contrast with that on the sea side—is barer, drier, 
and lighter. Instructive particulars are also given by Herr 
Krause regarding the fur and fishing trades of this region. 


In the Bulletin of the Italian Geographical Society for 
July is a paper giving a historic survey of the Harar dis- 
trict, Somaliland, by the Rev. P. Taurin, Cahague. Grea: 
interest attaches to fhis place since Frederick Miller has 
shown that it forms a distinct ethnologic enclave allied to 
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the Semitic group of Abyssinia in the midst of the Hamitic 
populations of Somaliland. The town of Harar itself was 
never the capital of an independent kingdom, as has been 
wrongly stated by many writers, but simply a large emporium 
and station of great importance between the old Abyssinian 
empire and Massawa on the Gulf of Aden. Some years ago it 
was attached to the possessions of the Khedive, but on the with- 
drawal of the Egyptian troops the district was overrun by the 
fierce Oromo (Galla) people, who exterminated most of the 
old Amharic (Abyssinian) populat‘on.—In the same number 
ig an editorial note, with illustration, on a human foot incised 
by the Bushmen of South Africa on a stone, which has been 
presented byeDr. Holub to the Society, and is now deposited in 
the Royal Prehistoric Museum, Rome. 


THE general census of Japan, tfken on the first day of the 
present year, gives the total population of the country at 
36,700,110, made up of 18,598,998 males, and 18, 101, 112 
females. ‘The population of the larger towns is given as fol- 
lows :—Osaka, 1,772,333; Hiogo, 1,418,521; Nagasaki, 
1,204,629 ; Tokio, 987,887 ; Kioto, 835,215. To avoid erro- 
neous conclusions it may be well to state that the figures here 
given are not the populations of the towns and cities mentioned, 
but of the administrative districts, locally known as fu or ken, 
bearing these names. In some instances, ¢g. Hiogo and Naga- 
saki, these districts are as large as a medium-sized English 
county, and in all cases they include the towns and villages for 
several (from tên to thirty) miles around. ‘Thus these statistics 
can by no means be accepted as data: for the respective sizes of 
the towns. These “vould run, we believe, as follows: Tokio, 
Osaka, Kioto, Nagasaki, Hiogo ; the two latter being smaller 
than probably a dozen other Japanese towns which might be 
mentioned—Nagoya, Sendai, Niigata, Kagoshima, Shimo- 
noseki, &c. Statisticians should therefore receive these figures 
with the explanation here given. 


AMONG the papers imparts 3 and 4 of the Verhandlungen der 
Gesellschaft fiir Erdkunde zu Berlin for the current year, we find 
one by Dr. Schwarz on Montenegro, the land and people ; 
another by Dr. Uble of Dresden on the divinity Batara Guru of 
the Malays; and also some geographical sketches of Portugal 
by Herr Miiller-Beeck. 
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PARIS 


Academy of Sciences, July 30.—M. Blanchard, president, 
n tle chair,—Active or dynamic resistance of solids, Graphic 
representation ofpe laws of longitudinal thrust applied to one 
Sud of a prismatic rod, the other end of which is fixed (con- 
tinued), by MM. de Saint-Venant and Flamant.—Experiments 
on the reproduction of albite (white shorl) in an aqueous 
medium, by MM. C. Freidel and Ed. Sarasin. From a compo- 
sition of silicate of soda and albite (Na,O, AlO}, 6510.) in a 
temperature ranging from 432° to 317° C., abundant precipitates 
of albite were obtained in the form of minute particles, which 
appeared as fine needle-points and short thick crystals with facets 
distinctly visible under the microscope. Steel and platinum 
vessels strong enough to resist this high temperature were 
specially constructed by MM. Golaz, père et fils. Separation of 
gallium (continued). Separation from vanadium, by M. Lecoq 
de Boisbaudran. —Experimental researches on the action of a 
liquid introduced by a special process into the tissues of the vine 
for the purpose of destroying phylloxera (continued), by M. P. 
de Lafitte. —Capacity of various soils for retaining water under 
conditions suitable for viticulture, by M. P. Pichard. Appenged 
is a comparative table showing the various degrees of resistance 
offered to the infiltration of water by siliceous, argillaceous, cal- 
careous, and other soils in the south-east of France.—On the inte- 
gration of a certain class of partial differential equations of the 
second order with two independent variants, by M. A. Picart.—On 
the critical temperature and critical pressure of oxygep, by M.S. 
Wroblewsky. The critical point is approximately determined 
at —113° C.—A determination of the inward inert resistance of 
any electric system, independently of the disturbing action of 
ts interior electromotor forces, whose number, seat, and size 
remain unknown quantities, by M. G. Cabanellas.—On the visi- 
bility of the ultra-violet rays, by M. J. L. Soret.—A silicophos- 
phate of crystallised lime obtained by liberating phosphorus in 
the prégess of iron-smelting, by MM. Ad. Carnot and Richard. 
—On the artificial production of rhodonite (silicate of man- 
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ganese) and tephroite, by M. Alex. Gorgeu. A new and easy 
method is explained for producing these two natural crystallised 
silicates of manganese based on the reciprocal action of silicium 
and the red chloride of manganese in aqueous vapour. —On the 
«chloride of menthylum ” obtained by Oppenheim from menthol 
by the action of a concentrated solution of chlorhydric acid, by 
M. G. Arth.—Experiments on poisoning by the oxide of carbon, 
with a view to ascertain whefher this gas passes from the mother 
to the foetus, by MM. Gréhant and Quinquaud. The authors, 
who experimented or. bitches, arrived at an opposite conclusion 
from Andreas Hogyes of Klausenburg, who experimented on 
rabbits, and who concluded that tHe foetus remained unaffected 
by the poison which was fatal to the mother.—On_ the 
open epithelium (‘‘cellule epithéliale fenétrée”’) ot the closed 
follicules of the intestine ®f the rabbit, and its temporary 
stomata, by M. J. Renaut.—Researches on the structure of 
the constituent parts of the vent in Cephalopods, by M. P. 
Girod.—-Observations and experiments on the circulation of 
the sap in plants under the tropics, by M. V. Marcano. 
From the experiments carried on at Caracas, Venezuela 
(10° 30’ so” N. lat.), the author considers that in in- 
tertropical vegetation the cycle of circulation is completed 
within a period of twenty-four hours, presenting two maxima 
of relative fixity, and that the inner pressure of the sap is 
inferior to that of the atmosphere during the dry but far greater 
during the rainy season, a phengmeyon attributed mainly to the 
water directly absorbed by the Jeaves.—On the differentiation 
and anatomic variations of the branches of forest and fruit- 
bearing trees, and some other plants, by M. Laborie.—On the 
action of silica on the growth of maize, by M. V. Jodin.—On 
the alterations produced by age on wheat-flour preserved in bins 
and sacks, by M. Balland.—LExperiments on evaporation made 
at Arles during the years 1876-82, by M. A. Salles. Tn his 
remarks on this paper, M. Lalanne dwells on the great import- 
ance of the subject in connection with the projected inland sea 
towards the southern frontier of, Tunis. —Observations on Part 
IV. of M. de Koninck’s work œn the carboniferous fauna of 
Belgium, by M. Hébert. : 
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RECENT TRAVEL IN EASTERN ASIA 


The Golden Chersonese. By Isabella L. Bird. (London: 
John Murray, 1883.) ° 

Across Chrysé; being the Narrative of a Journey of 
Exploration through the South China Border Lands 
Trout Canton to Mandalay. By Archibald R. Col- 
quhoyn. Two Vols. (London: Sampson Low, 1883.) 


Among the Mongols. By tha Rev. James Gilmour. 
(London: Religious Tract Society, 1883.) 

Light Years in Japan, 1873-1881. Work, Travel, and 
Recreation. By E. G. Holtham, M.Inst.C.E. (London: 
Kegan Paul, Trench, and Co., 1883.) 

HEN Miss Bird last took leave of her readers, 
steaming away from the coasts of Japan, her 
labours and wanderings were by no means over. In 
this volume she takes up the thread of her narrative 
exactly where she droppede it in her last book, and 
we find ourselves with her again just where we parted 
before, and pay visits first to Hong Kong and then to 

Canton before starting for the newer ground. If this 

volume at all falls short in the interest and, we may say, 

importance of the last, it is owing alone to the Malayan 
peninsula falling so far short of Japan in both its interest- 
ing ancient and marvellous modern history. It is as 
fresh ground as Japan: fag of the eastern half of the 
peninsula nothing is known but the coast line. Yet com- 
merce promises to open it up; for the export and import 
trade of the Straits Settlements amounted together in 

1880 to £32,353,000. Ironstone, containing 60 per cent. 

of metal, is said to be used for macadamising the roads 

at Singapore ; and the vastest tin fields in the world are 
found in the western Malay States. 

Miss Bird sailed from a leaden stormy sky on the 
Pacific into the sunny harbour of Hong Kong to find the 
town on fire, an incident giving early employment to her 
graphic pen. Her remarks that, whenever the rocks are 
quarried there, fever breaks out, is one on which further 
observations would be valuable. Miss Bird reports also 
that the Hong Kong hospital doctors have drugs which 
throw patients into a profound sleep, during which the 
most severe operations can be painlessly performed, and 
from which the patients awake without even a headache. 

From Hong Kong she makes an excursion to Canton, 
where her “admiration and amazement never cease.” 
We must remark that the simple exercise of the faculty 
of seeing seems to give an unusually intense pleasure to 
Miss Bird. Further on she describes the rough life she 
led as “very enchanting,” even where she owns that the 
redundancy of insect and reptile life certainly was op- 
pressive! The river population, though looked down 
upon by the land-dwellers, seem as usual to have been 
sharpened and improved by the struggle for existence ; 
at any rate Mjss Bird seems to prefer their women. 
Miss Bird stops in the neighbourhood of a Cochin 
Chinese village where river boats are more crowded than 
at Canton. Among other low characteristics of the 
“ hideous ” inhabitants she notes a wide separation of the 
great toe from the res? 

VOL. XXVIIL—NO. 720 .& 


361 





In the seas about Singapore there is “ nothing scanty, 
feeble, or pale,’? while on land she finds a perpetual 
struggle between man and the jungle, and a power of 
vegetation which must be a source of wealth to the former 
when he has numbers and energy to control it. The 
average temperature there is 80° F., with no greater 
range in any part than 24°: moist and uniform. This 
moisture adds greatly to the oppressiveness of the heat— 
nowhere else did Miss Bird feel it so overpowering as in 
a canoe on a river at night—but our traveller is one who 
can feel mere living to be a luxury with the thermometer 
at 88°, and her powers of endurance are shewn by the 
early collapse of one of the only two companions she 
made in any part of her journey, although the daughter 
of the Resident at Malacca. This town is now out of the 
line of traffic, and Miss Bird describes in equal wealth of 
words its monotonous silence and sleepiness, and the 
impression and fascination it produced upon her. If*is 
only 2° north of the equator, and the journeyings which 
commence from here are in small territories on the west 
coast of the Malayan peninsula, only 3° further north. 

The jungle there is not an entanglement of profuse and 
matted scrub but a noble forest of majestic grees, many of 
them supported at their roots by three buttresses, behind 
which thirty men could find shelter. Oth many of the top 
branches of these other trees have taken root from seeds 
deposited by birds, and have attained considerable size. 
Under these giants stand the lesser trees grouped in 
glorious confusion. A long list of such is given, all of 
which are bound together by the Yattan with its tough 
strands from 100 to 1200 feet in length. An enthusiastic 
description of magnificent tropical flowers follows here ; 
but elsewhere she reconciles her description with the dif- 
ferent one which Mr. Wallace gives by remarking that 
“a traveller through a tropical jungle may see very few 
flowers, and be inclined to disparage it. It is necessary 
to go on adjacent rising ground and look down where 
trees and trailers are exhibiting their gorgeousness,”’ 
“where indeed one has to4ook for most of the flowers.” 
The silence and colourlessness of the heart of the forest, 
she tells us, and the colour, lighg, vivacity, and movenferf 
among the tree tops contrast most curiously. Even with 
the latter our masses of flowers, buttercups and daisies, 
gorse or heather, are compared favourably among very 
few things of home which are compared favourably with 
what she finds abroad. 

Of the mangrove she notes that the seeds germinate 
while still attached to the branch—a long root pierces the 
covering and grows rapidly downwards from the heavy 
end of the fruit—which arrangement secures that when 
the fruit falls off the root shall become at once embedded 
in the mud; of the cocoanut palm, that in loose sandy 
sojl near the salt water it needs neither manure nor care 
of any kind, but if planted more than two hundred yards 
from the sea it requires manure or human habitation, and 
that its fruit takes fourteen months from the appearance 
of the blossom till the ripe fruit falls ; of the nutmeg that 
it grows like a nectarine on a tree forty or fifty feet high, 
with shining foliage. A ripe one open revealed the 
nutmeg, with its dark brown shell showing through its 
crimson reticulated envelope of mace, the whole lying in 
a bed of pure white, a beautiful object. 

“The sensitive plant with its tripartite leaves, green 
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above and brown below, is a fascinating plant, and at first 


` one feels guilty of cruelty if one wounds its sensibilities. 


Touch any part of a leaf ever so lightly, and as quick as 
thought it rolls up. Touch the centre leaf of the three 
ever so lightly, ang leaf and stalk fall smitten. Touch 
a branch and every leaf closes, and every stalk falls as if 
weighted with lead. Walk over it and you seem to have 
blasted the earth with a fiery tread, leaving desolation 
behind. Every trailing plant falls—the leaves closing 
show only their red-brown backs, and all the beauty has 
vanished ; but the burned and withered-looking earth is 
as fair as ever the next morning.” 

It is satisfactory to read that the elephant, so near exter- 
mination ingAfrica through the pursuit of the ivory trade, 
is still plentiful in these forest-covered interiors, though 
novelty seemed its only recommendation to Miss Bird as 
a beast of burden. Half a ton is considered a sufficient 
load for one if it be of metal, but if more bulky, from four 
to six hundredweight. In passing through the forest an 
elephant always puts his foot into the hole that another 
elephant’s foot has made. They have the greatest horror 
of anything that looks like a fence; and a slight one 
made of reeds usually keeps them out of padi, cane, and 
maize plantations. The insect which can draw blood 
from the wrinkled hide of an elephant is curiously small, 
The boiled or stewed trunk of the latter, we are told, 
tastes much like btef. 

A most tender account is given of the living and dying 
of a tame monkey, which Miss Bird believes to be an 
“agile gibbon—a creature so delicate that it has never 
yet survived a voyage to England ”; and curiously human 
are the differences in disposition between different species 
When tamed by living 
with Europeans’ these apes acquire a great aversion to 
Malays. 

Some small bright-eyed lizards which ran about her 
room went up the walls in search of flies. They dart 
upon the fly with very great speed, but just as you think 
they are about to swallow him, they pause for a second 
or two and then make the spring. ‘‘I have never seen a 
fly esgape during this pause, wich looks as if the lizard 
charmed or petrified his victim.” The Malays have a 
proverb based upon this fgct : “ Even the lizard gives the 
fly time to pray.” One evening Miss Bird found seventeen 
lizards in her room and two in her slippers ! 

A snake about 8 feet long has gained its name of a 
“two-headed snake” because after the proper head is 
dead the tail will stand up and move forwards. 

An interesting account is given of a column of ants, 
officered by larger ones, making their way to the stump 
of a tree from which the outer layer of bark had been 
removed, leaving an under layer apparently permeated 
with a rich sweet secretion, which a quantity of reddish 
ants of much larger size and with large mandibles were 
engaged in stripping off. The large pieces which they 
dropped were broken up and carried away by the smaller 
ants round the base, Other proceedings which she 
describes seemed inscrutable to Miss Bird. 

Among the gorgeous butterflies, Miss Bird describes 
one with the upper part of its wings of jet black velvet, 
and the lower half of its body and the under side of its 
wings of peacock-blue velvet, spotted; another of the 
same “make” but with gold instead of blue; and a third 
with the upper part of the body and wings white with 
cerise spots. All these measured full five inches across 
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their expanded wings. In one opening of tHe forest only 
she counted thirty-seven varieties of these brilliant crea- 
tures, not in hundreds, but in thousands, mixed up with 
the blue and crimson dragon-flies, and iridescent flies all 
joyous in the sunshine. Many birds rival them in beauty 
of plumage, though some resemble less brilliant European 
species. 3 

The Malays are fond of animal pets ; their low voices 
and gentle supple movements never shock the timid sen -. 
sitiveness of brutes. bird called a mina articulated so 
plainly that Miss Bird did not Rnow whether a bird or a 
Malay spoke. Monkeys gather cocoanuts to ortler for. 
their masters. è. 

The Malays have an elaborate civilisation, laws, and 
even a literature of their own. They are a decently 
clothed, comfortably housed, settled, agricultural people, 
skilful in some arts, especially the working of gold, and 
they are rigid monotheists. Their houses show good work 
in lattice and bambon, carved doorways, and portières of 
red silk, pillows and cushions of gold embroidery laid 
over exquisitely fine matting on the floors. Yet Miss Bird 
says that with no visible reason hey have been dwindling 
away for several generations, and if they were swept away 
to-morrow not a trace of them except their metal work 
would be found. But nothing impresses itself so often 
or so strongly upon Miss Bird as the energy, enter- 
prise, and large emigration of the Chinese. Most of her 
remarks about them might be thought to apply to the 
English; and indeed, so far from wishing to correct such 
an impression, she asserts that,“ to say that the Chinese 
make as good emigrants as the Briéish is barely to give 
them their due. They have equal stamina and are more 
industrious and thrifty.” Though the old hatred of 
foreigners in their native country does not pass away 
from them, and Miss Bird heard them mutter the phrase 
of “foreign devils” as she passed along the streets of 
Canton, yet the Chinese who are born in the Straits glory 
in being British-born subjects, and despise the immigrant 
Chinese. The principal result of British rule seems likely - 
to be, from Miss Bird’s account, that the Chinaman, 
striving, thriving, and oblivious of everything but his own 
interests, will soon overspread the whole of the Far East. 
Singapore is to all appearance a Chinese town, with 
86,766 Chinese against 1283 European residents. 

We think no one can help enjoying this happy traveller’s 
book; though few would be led to think they would enjoy 
the same journey as thoroughly as she describes doing, 
One adjective fairly describes all her descriptions of what . 
she meets with—they are superlative! ` 


Mr. Colquhoun’s object in undertaking the journey 
which he records in these two portly volumes, was to find 
a trade route from Rangoon through Burmah and the 
Shan States into South-western China. His attention 
was attracted to this subject by a previous journey to 
Zimmé or Kiang-mai on the Me Ping, and he accordingly 
decided to devote his first leave of absence from his official 
duties in India to attacking his task from the Chinese side. 
Briefly, then, he went up the Si Kiang, or Canton River, 
from its mouth to Pésé, near the borders of Yunnan, and 
travelled through the southern districts of this province,- 
passing the great towns Kaihua, Linan, and Puerh to 
Ssumao, immediately on the bord@r of the independent 
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` 
Shan States, the real goal of his journey. "Here, where | 


the most interesting part of his work was to commence, 
and when he had overcome many obstacles, he found 
himself compelled to abandon his plan by the refusal of 
his interpreter to proceed into these strange regions. It 
is not difficult to understand the bitter disappointment 
with which he turned northwards? when only a few weeks’ 
journey from Zimmé, and passing almost across Yunnan 
to Tali, he took the usual route pf Gill, Margary, and 
others through Manwyne apd Bhamo, and thence by the 
Irrawaddy to Mandalay and British Burmah. It is to be 
hoped, not less tn the interests of geography than of com- 
merce, that Mr. Colquhoun may shortly be able to under- 
take the journey again, aided by the great commercial 
bodies of England; for we are bound to say that he 
exhibited throughout tbe joutney many of the highest 


_and most valuable qualities that a traveller can exhibit 


among strange peoples— patience in overcoming obstacles, 
unfailing good temper, tact in dealing with officials and 


“with his own followers ; and at the same time energy, 
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industry, and skill in making and recording scientific 
observations. These volumes appear to have been 
written from day to day as the journey progressed, and 
this accounts for much repetition, and for an absence of 
arrangement which is none the less occasionally irri- 
tating. But how are we to account for the presence of 
illustrations in this important and scientific work of such 
hackneyed subjects as “ Chinese Children,’ “Modes of 
Dressing the Hair,” “ Boats at Futshan,’’ &c., such as 
may be found in any populatWolume published on China 
during the last fifty years? They swell the size of the 
book, without in any degree adding to its interest or 
value. In fact, there was ample room for judicious 
pruning, and a single moderate-sized volume would have 
been sufficient to contain a full record of the journey, 
including the excellent maps, and the amusing sketches 
of the aboriginal tribes of Southern Yunnan. But we 
must not look our gift-horse too much in the mouth; and 
the faults to which we have adverted do not prevent Mr. 
Colquhoun's journey from being one of the most valuable 
contributions to our knowledge of the geography of China 
and its southern border-lands that we have had since 
Lagrée’s adventurous journey up the Meikong and through 
Yunnan tothe Yang-tsze about ten years ago. He appears 
to have settled the hydrography of many of the numerous 
rivers that flow from Yunnan through the Indo-Chinese 
peninsula, and his accounts of the various tribes inhabit- 
ing the southern borders of that province add much to 
ethnological knowledge. One fact, of great importance 
at the present time, which Mr. Colquhoun places beyond 
doubt is that the Songkoi River, which flows through 
Tonkin, and which the French regard as the future trade- 
route into South-western China, can never be used for 
that purpose with success. Its highest navigable point 
is cut off from the province by a range of lofty mountains, 
and when these are crossed, the district reached is a 
barren one. The real wealth of these regions appears to 
lie farther to the westward, about Puerh, Ssumao, and in 
the Independent Shan States, where the traveller found a 
busy and thriving trade. In the new journey which Mr. 
Colquhoun is about to undertake with more funds, and 
with other advantages which he did not possess last year, 
we are sure he will meet with the success which unfor- 
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tunate circumstances then snatched from him at the last 
moment. 


Mr. Gilmour's volume is one of thẹ most charming 
books about a strange people that we have read for many 
aday. There is much deficiency in the matter of dates, 
but we gather that he commenced his missionary labours 
in Mongolia about 1870, and that he is still connected 
with the Peking mission. He lived amongst this nomad 
people as one of themselves. He learned the language 
in a manner that would have approved itself to the late 
Prof, Palmer, and then he travelled over thesvast tract 
of country lying between the great wall of China on the 
south and the Amour on’the north, sometimes joining 
caravans, sometimes alone, now staying in Mongol tents, 
now pitching his own tent on the confines of an encanip- 
ment, from which the people came out to visit and hear 
him, or to get from him foreign medicines, which théy 
expected to work extraordinary cures. In addition Mr. 
Gilmour has lived in towns such as Kalgan, on the 
southern frontier of Mongolia, Urga and Kiachta, and 
appears even to have once gone as far as Irkutsk. -\s a 
result he knows the Mongols from the ingde; he has 
penetrated into their superstitions, their religion and 
habits of life, and he therefore is nefer compelled to 
hammer out a little substance to cover a large space. 
Indeed his wealth of material would in some hands have 
easily been extended to two portly volumes. Of geogra- 
phical information there is very little, except an account 
of a journey across Mongolia from K&algan to Kiachta, on 
the Siberian frontier; but the customs, religion, super- 
stitions, &c., of the inhabitants of Mongolia are fully 
described, and the volume may thus be of much value to 
the ethnologist and student of comparative culture. It is 
in addition written in a simple and most amusing way. 


The complaint that our books on Japan for the general 
reader are written by “ globe-trotters” and travellers who 
have spent but a short time in the country is in a fair way 
of being removed. Mr. Holtham’s is the second volfme 


published during the past two years in Which a residentio—™ 


on his return home has given the®public the benefit of his 
experiences. Mr. Holtham was employed as an engineer 
on the Japanese railways. For the first two years survey 
work took him up country, but when the Japane:e¢ 
Government found they were exceeding their funds in 
various directions, the projected railways were abandoned 
for the time being, and Mr. Holtham was called in to 
administer one or other of the two small railways then in 
actual running order. One of these he extended slowly 
till it reached Kioto; the other he succeeded in relaying. 
The nature of the experiences of an enginecr surveying 
for railways may be guessed with tolerable accuracy, but 
Mr? Holtham tells his story in a quaint and humorous 
fashion which, if a little strained now and again, is as a 
rule very taking. In addition to what may be called 
the professional section of the volume, there are also 
records of various journeys in the interior, but none of 
these are on unbeaten tracks; and interspersed every- 
where we find interesting and amusing comments on 
what was going on under the author’s eye in society and 
politics in Japan. It may be commended especially to 
readers who desire, from whatever motive, to know the 
conditions under which the scientific and professional 
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man works under the Japanese Government. Many of 
these are exceedingly irritating, among them being the 
incompetence and presumption of native colleagues, who 
are fond of proceetling in what Mr. Holtham styles “the 
rough and ready heaven-born-genius-and-see-it-with-half- 
an-eye kind of way” in cases where his old-fashioned 
education led him to seek first carefully for facts. The 
author pesses over unpleasantnesses such as these in a 
very kindly way, but there can, we believe, be no question 
that many most important elements of the true scientific 
spirit are sadly lacking in young Japan. Energy, thirst 
for Knowleflge, and ingenuity exist in abundance, but we 
are not so assured of the patiencg, and caution in research, 
` and respect for the opinions of older and more experienced 
heads, which are also necessary. Hence, doubtless, we 
find so many promising schemes come to nought. It is 
mgre satisfactory to find that, in Mr. Holtham’s opinion, 
the students who have been so carefully trained under 
excellent foreign teachers in the Imperial College of 
Engineering give great promise of subsequent practical 
usefulness. The foreign staff of the Japanese Railway 
Department has now been almost wholly replaced by 
natives, and®it will be very interesting to watch the 
Japanese walking alone. A few years will s‘ ow how far 
they were justified in getting rid of the men to whom they 
owe their substantial public works. However this may 
be, we can cordially recommend “ Eight Years in Japan” 
as a very interesting and amusing book. 





o 
ELEMENTARY APPLIED MECHANICS 


Elementary Applied Mechanics. Part II. By Thos. 
Alexander, C.E., and Arthur Watson Thomson, C.E., 
B.Sc. (London : Macmillan and Co., 1883.) 

| oo this volume the authors have pursued the same 

course as that followed by Prof. Alexander in the 
first volume of his “ Elementary Applied Mechanics,” in 
giving an abundant commentary, illustrated by a large 
nungber of practical examples, of those parts of Rankine’s 

“ Applied Mechanics’? which deal with transverse stresses 


“nd the shearing forces gnd bending moments on beams 


and cantilevers. 

They have thus supplied a want which has long been 
felt both by teachers and students of a text-book which 
should treat applied mechanics in a way similar to that 
pursued in mathematical works. 

The work before us is accurate and clearly written, and 
the explanations given are so full that it may be easily 
understood by any one whose mental powers are not so 
hopelessly deficient that he would be liable to incur re- 
sponsibility for culpable homicide if he were to under- 
taketo design or construct a bridge, or any sort of struc- 
ture in which defects might be attended with risk, to 
human life. 

Thoroughly penetrated with the scientific spirit of Ran- 
kine’s work, though happily with a more perfect acquaint- 
ance with the limits of average human intelligence, the 
authors have given at length the proofs of the formule 
belonging to this part of applied mechanics, and, they 
have also examined carefully the various cases which 
occur owing to the different modes of loading a beam. 

The results arrived at and the methods employed, 
many of which are new, have, in each case, been rendered 


more easy of apprehension by the addition of a solution 
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of the same question by simple graphical naois, nearly 
all of which depend, by a proper change in the scale on 
which vertical- ‘ordinates are measured, on the use of an 
invariable parabolic segment which is to be carefully 
constructed beforehand in wood or cardboard, and em: 
ployed throughout. 

By this means complitated questions on beams with 
both a dead and travelling load, can be easily dealt with, 
and the curves of bending moment and maximum 
bending moment readily drawn, 

The mathematics employed are of the simplest character, 
not extending, except in one or.two instances, beyond 
elementary algebra, whil&t those properties of the para- 
bola which are employed are previously proved in the 
form of lemmas. 

But excellent as is the tReoretical exposition of prin- 
ciples in the book, we are disposed to attach even greater 
importance to the large collection of examples scattered 
through it, in which the facts and formulze of the text are 
applied to well chosen practical examples. 

It has been a great misfortune, which all teachers of 
the subject have deplored, that the writers of books on 
it have spared themselves the labour of compiling a set of 
numerical examples, which would enable students to 
obtain that grasp of it which examples alone can give, 
and at the same time afford them the assurance that the 
formule they have been studying have some practical 
significance. i 

Those which are scattered through this work are 
judiciously selected, and th€y are accompanied, when 
necessary, by hints for their solution. We set a high 
value on this feature of the book, and we believe that a 
student, even though otherwise unassisted, who should 
carefully read it and conscientiously work through the 
examples, would acquire a knowledge, theoretically sound 
and practically useful, of this part of applied mechanics 
which he could not gain with the same labour and in the 
same time from the study of any other book which has 
been published on the subject. J. F. MAIN 





OUR BOOK SHELF 


Text-Book of Physics. By J. D. Everett, M.A., D.C.L., 
F.R.S. Illustrated. (Glasgow : Blackie and Son, 1883.) 


THIS book of 300 pages well fulfils the author’s intention 
of providing an elementary text-book which may especially 
serve as an introduction to the well-known work of 
Deschanel with which his name is associated. It is full 
of matter, which is presented to the reader ina thoroughly 
systematised and acceptable condition. 

The definitions, we need hardly.say, are excellent and 
well worthy of the reputation of one who has taken a 
prominent part in scientific definition and terminology. 
Indeed we have rarely seen the chief points of scientific 
interest so clearly explained as they are in this volume. 

We give the following as a good illustration (p. I 19) :— 

‘Fuel is a reservoir of potential energy, inasmuch as 
its elements are ready, whenever opportunity is given, tc 
unite with the oxygen of the air and develop a large 
amount of heat. Thè words ‘whenever, opportunity is 
given’ require some explanation. . . . If we have a large 
stone lying near the edge of a precipice 1000 feet deep 
the stone will not move over of itself, but is ready to fal 
when opportunity is given, and a trifling expenditure o: 
work in moving the stone to the edge will-enable it te 
descend to the foot with terrifict®violence. .. . In thi 
firing of a gun there js a combination of illustrations o 


August 18, 1883 | a 


NATURE 


385 





the kind of action we are considering. First, a little work 
spent in pulling the trigger releases a strong spring in the 
lock, and brings about a smart blow with the hammer. 
This blow liberates the explosive energy of the percussion 
cap, which in its turn fires the powder. Thus we havea 
series of processes in which the running down of a small 
quantity of energy gives opportunity for the running down 
of a larger.” 
This is only.one illustration out of many which might 
be given. In fine the student of p&ysics will find in this 
volume an accurate and ¢learly cut map of the various 
districts for the more minute details of which he must of 
course be referred to other guides. B. S. 


Formulaire Pratigue de D Electricien. Par E. Hospitalier, 
Première Année, 1883. (Paris: G. Masson.) 


IN his “ Formulaire Pratique de F Électricien ” M. Hos- 
pitalier has supplied us with a work which cannot fail to 
be of value as a convenient book of reference. It is 
divided into five parts. In the first are stated as briefly 
as possible those general principles with which every one 
who is in any way connected with electrical matters should 
be familiar. In the second is given the derivation of the 
electrical and magnetic units, with which are tabulated 
all the arbitrary units that have been or are at all gene- 
rally used. In the third chapter almost every instrument 
and method that may be employed for making any mea- 
surement which an electrician is likely to require is 
mentioned, and when necessary explained by a figure. 
Though it must have been difficult to decide what to 
include and what to omit, surely considering the growing 
importance of “diagrams” so very useful an instrument 
as Amsler’s planimeter might have been mentioned. 

The fourth chapter, whid in quantity is equal to all 
the rest of the book puft together, contains a large amount 
of miscellaneous information. After giving the usual 
mathematical tables and formule, and several tables of 
the physical properties of bodies, the author treats in 
succession of batteries, accumulators, electro-metallurgy, 
thermo-electricity, dynamo-machines, and motors, electric 
lighting, the telegraph, and telephone. 

The fifth chapter consists of a few pages, in which the 
composition of various alloys, cements, and varnishes, and 
a few manipulative processes are described. This part 
might and no doubt will be improved. For instance, a 
troublesome process of amalgamating iron is given, but 
no mention is made of the well known property that 
sodium possesses of making mercury wet iron or 
platinum. 

There can be no doubt that both in the laboratory and 
in the workshop this will be found one of the most handy 
and complete books of reference existing. C. V. B. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


‘¢ Elevation and Subsidence” 


IN an article in last week’s NATURE on “‘ Elevation and Subsi- 
dence” (p. 323), Darwin’s theory on the formation of coral islands 
is contrasted with mine, and it is apparently assumed that my 
theory is opposed to subsidence in those regions of the ocean 
where atolls and barrier reefs are situated. 

I am not aware I have ever contended for this, but as several 
writers have lately attributed this opinion to me it may he as 
well to restate the position. My view is that the characteristic 
form of barrier reefs an€f atolls is in no way dependent on sub- 
sidence; that subsidence is not the cayse of their peculiar fea- 
tures ; that these reefs may be met with indifferently in station- 


———  . 


ary areas, in areas of subsidence, and in areas of elevation; and 
that elevation and subsidence only modify in a minor way the 
appearance of these islands. 

All naturalists will be willing to acknowledge that Darwin’s 
theory is ‘simple and admirable,” but I do not think it will be 
generally admitted by those who have carefully examined coral 
reefs in recent years that it ‘‘accounts satisfactorily for all the 
observed phenomena of coral growth.” 

According to the explanation given by Darwin, the founda- 
tions of the coral reef sink gradually, and the corals, as gradually, 
build up the reef to the level of the waves, In this way these 
interesting coral islands are slowly developed. 

It appears to me that the chief phenomena of barrier reefs and 
atolls are more satisfactorily accounted for in anothét way *— 

I. By a physiological fact—the very vigorous growth of the 
reef-forming species on thé outer or seaward face of the reef 
where there is abundance of food, and the much less vigorous 
growth and even death of these species on the inner parts of the 
reefs and in the lagoons, where there is much Jess food, and 
where there are other conditions inimical to growth. 

2. By a physical and chemical fact—the removal of lime*®in 
suspension aud in solutioa from the inner portions of the reefs 
and from the lagoons, where much dead coral is exposed to the 
action of sea water containing carbonic acid—the result being 
the formation, the deepening, and the widening of lagoons and 
lagoon channels, 

My theory is represented as demanding ‘‘ 290 volcanic peaks 
at the sea level in the Pacific coral area alone.” ® 

What J have endeavoured to show is that the sum of all the 
agencies at work above the sea tends to retluce volcanic cones 
down to twenty or thirty fathoms beneath the waves, and the 
sum of all the agencies at work under the sea level tends to 
build up volcanic cones to within twenty or thirty fathoms of the 
surface. 

In both cases banks are formed on which reef-building corals 
grow and eventually develop into atolls... The nearer the summit 
of the cone is to the sea level, whether above or below it, the 
more rapid is the formation of the bauk. 

Atolls, as we now see them, should, according to Darwin’s theory, 
be situated on the summits of gigantic pillars of coral, which are 
probably higher (or deeper) the greater the diameter of the atoll. 
These pillars should rest on volcanic cones or peaks of conti- 
nental land; and in the ‘‘ Pacific coral area alone’’ should mark 
the spots where ‘‘290 peaks” have subsided. Where are the 
soundings which corroborate this part of Darwin’s theory ? 

JOHN MURRAY 

Challenger Office, 32, Queen Street, Edinburgh, August 6 
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In his article on “ Elevation and Subsidence” (NATYR Rig 


vol, xxviii. p. 323) Mr. Starkie Gagdner has given some very 
interesting new illustrations, drawn from observations of his own 
upon Java-fields in Iceland, where it is his belief that tracts have 
sunk owing to the mere weight of lava poured over them. Bat 
there are several places in his reasoning upon the general ques- 
tion of the condition of the earth’s interior where he appears to 
argue upon the supposition that pressure by itself can be the 
cause of heat, and consequently of an increase of temperature 
among deeply buried rocks. This, however, as those who are 
acquainted with the science of energy will know, is clearly a 
mistake. It is only where pressure has produced ;1rotion, and 
that motion has been destroyed as visible motion in a mass of 
matter, and transformed into motion among the molecules of the 
matter, that the mass can be heated thereby. 

Supposing that rocks at a considerable depth, and therefore 
pa pid great pre-sure, are hot enough to be melted, it does not 
follow that the pressure is the cause either of the high tempera- 
ture or of the fusion. We must look for some other cause for 
that high temperature and fusion, and this can only be guessed 
at. But it probably arises from the earth having once been 
an incandescent body—a little sun—which is now gradually 
cooling. 

I have been led to make these remarks because Mr. Starkie 
Gardner has referred to a publication of my own with greater 
approbation than it perhaps deserves ; but at the same time he 
says that the views he has put forward in his article present some 
important differences from mine. I wish therefore to be allowed 
to say that what I have now mentioned, and the consequences 
which he has deduced from it, are the only important points in 
which I should disagyee with him. e O. FISHER 

Harlton, Cambridge, August 13 e 


ert it, are in a Nate of perfect preservation. 
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THE canal which it is proposed to make, connecting the Medi- 

terranean and Red Sea viá the Dead Sea and Gulfof Akaba, will, 
if carried out, throw considerable light upon the theory discussed 
by Mr, J. Starkie Gardner in your issue of August 2 (p. 323). 
The low-lying area which this scheme would submerge occupies 
the greater part of the Jordan Valley, and extends some distance 
to the south of the Red Sea, where. the depression is at least 
1300 feet. If there is any truth in the theory which ascribes 
elevation and depression to the denudation of rock from one area 
and its accumulation upon another, the introduction of such an 
-immense weight of water from the Gulf of Akaba into the Jor- 
dan Valley will cause considerable subsidence in its vicinity. To 
what extent this would be the case it is difficult to say, but 
everta slight subsidence would much facilitate the cutting of 
the Mediterranean end of the canal. 

Derby, Mill Hill, August 4 eR. MOUNTFORD DEELEY 





“The Speke and Grant Zebra” 


ABOUT four months ago I wrote Mr. Joseph Thomson, the 
explorer who was selected by the Royal Geographical Society 
to examine the snow-clad mountains in Eastern Africa, and I 
requested him to look out for the ‘‘Speke and Grant” zebra 
mentioned in NATURE of April 26 last by Sir Joseph Fayrer, and 
I have had the following reply from Mr. Thomson, dated Mom- 
bassa, June 6, 1883 :— 

‘ With regard to your two questions J am happy to say that I 
can give you satisfactory answers. 

“« Within the last month I have seen hundreds of zebras, and I 
have shot three—omte female and two males. The ground colour 
is white and the legs are striped to the hoofs. Of these facts I 
am certain, but to make quite sure I shall take care to note their 
characteristics in detail on my return. I did not know it was a 
subject of dispute.” 

The subject of dispute referred to is that the French zologist, 
M. Milne-Edwards naped a zebra after the President of the 
Republic, Æ. Grevyi, which appears to be no other than the 
animal which we shot twelve of in 1860-63. J. A. GRANT 

19, Upper Grosvenor Street, W., August 10 





The Fisheries Exhibition 


THE allusion that you made to the marine invertebrates in our 
department led one of your scientific readers immediately to 
examine them, He was surprised to find them properly ar- 
ranged, classified, and named, with a few exceptions. All the 
alcoholic specimens were looking bright and beautiful. The speci- 
meng of the marvellous Alcyonaciah of British Columbia, Osteo- 
cella, Gray, or Verrillia Blakett, as it is called by those who have 
They are not so 
well accommodated as I coffld wishy owing to their great length, 
6 or 7 feet; still they are to be seen very distinctly, doubled up 
in a glass jar, 3 feet 5 inches in height, filled with strong alcohol 
clear as water. The fine specimen of Cryptochiton stelleri, col- 
lected and contributed by His Excellency the Marquis of Lorne, 
was also found by your reader to be properly exhibited in a con- 
venient glass jar, and labelled inside and out. The large and 
interesting collection of marine invertebrates exhibited by the 
Government of the Dominion of Canada is formed of collections 
contributed by the Museum of McGill College, Montreal, Laval 
University, Quebec, and from the Nova Scotia Provincial 
Museum. The collection of Edible Mollusca was made by the 
late John R. Willis, of Halifax, N.S. 

Canadian Department, I,F.E., 

August 7 


D. HONEYMAN 
Canadian Commissioner 
e 





Birds and Cholera 


ALLOW me to relate an anecdote in point. I was with a regi- 
ment, to which at the time I belonged, in Mauritius, when that 
bright and beautiful isle was desolated by Asiatic cholera in the 
year 1854. It was the subject of common remark that during 
the prevalence of the epidemic the Indian Minah-bird or star- 
lings—“martins” they used to be called in the island—aban- 
doned, or seemed to abandon, the main barrack square and other 
open spaces they were wont to frequent in the neighbourhood of 
Port Louis, and were nowhere to be seen, These birds had 
been imported from India many years before, and were protected 
as destroyers of certain insect pests in the sugar-canes, They 
were correspondingly tame in their habits, °Presently they betook 


„peared, or seemed to us to reappear, 


themselves to the forest or Grand Bois, remaining’in the centre 
of the little island ; they could not have left by sea. They reap- 
€ when the sickness passed 
away. Mauritius was then one of the stations where meteorological 
observations were systematically recorded. I rather think that 
the disappearance of the birds from the haunts of men during 
the epidemic and their regppearance when it ceased were duly 
noted by the Colonial Meteorologist, the late Col., then Lieut., 
A. B. Fyers, Royal Engineers, in his report. At any rate, I 
distinctly remember his noting another circumstance, viz. that 
the decline of the chofera mortality in the island, which was 
sudden and marked, was coincidefit with a marked change in the 
electric- condition of the atmosphere at Port Louis, as*indicated 
by the pith-ball electfoscope. , 
I venture to suggest th@ the collection and investigation of 
trustworthy meteorol gical data during the prevalence of epi- 
demics and of collateral information bearing thereupon has not 
yet received as much attention as it deserves from observers out- 
side the medical profession. © H. M. C. 
August 10 





M. Wolf's New Apparatus 


Tur short abstract given in NATURE (p. 336) of the 
Comptes rendus for July 23, contains a mistake in respect to 
M. Wolf’s paper ‘‘Sur un appageil à l'étude des mouvements 
du sol.” It is stated that M. Wolf’s apparatus involves the 
same principle as that by which my brother and I magnified the 
displacements of the vertical. This is not the case, since he uses 
an ingenious arrangement of reading by reflection from mercury. 
In the abstract in NATURE ‘‘sol” has been translated ‘sun ” 
instead of ‘‘ soil.” G. H. DARWIN 

Trinity College, Cambridge, August 9 





Double Shadows 


ONE cloudless evening lately “vhile walking on a hillside near 
the southern shore of Loch Etive, Aygyllshire, facing the setting 
sun, I observed each member of our little company cast a double 
shadow on the upward slope of the hill ; first, the usual complete, 
well defined shadow cast in clear sunshine; and second, a longer 
fainter shadow of the upper part of the figure, extending for 
some distance in the same line beyond the first. The explana- 
tion was not far to seek. The loch beneath us was perfectly 
calm, and reflected the sun’s disk with dazzling brilliancy. The 
second shadow was evidently produced by the reflected rays, 


thus :— 
X 


The phenomenon must be of frequent occurrence, but I do not 
remember seeing it noticed. I should add it was only observable 
for a few yards at a particular part of the hillside; a little higher 
or a little lower it ceased to be visible—doubtless because in the 
one case the reflected rays fell short, and in the other passed 
overhead, D.. 

Glasgow, August 2 


Regnard’s Incandescent Lamp 


FHERR VON PETERSEN, the engineer of the Zoological Station 
in this town, recently having occasion to use a powerful light, took 
advantage ofthe apparatus described in NATURE (vol. xxvi. p. 108) 
under the name of Regnard’s Incandescent Lamp. He used the 
apparatus figured and described in NATURE, but neither with 
air forced through petroleum or benzine, nor even with gas 
forced through the same liquids, could he raisesthe platinum wire 
cage to more than a dull red heat, and the flame was never more 
brilliant than an ordinary Bunsen burner, The experiments 
were repeated several times with slight variations, but always 
with the same result. 

I have written this letter at the request of Herr von Petersen, 
as you do not generally publish communications in a foreign 
language. i ARTHUR E, SHIPLEY 

Stazione Zoologica Næpoli, July 26 
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Disease of Potatoes 


THE Sclerotia referred to by Mr. Worthington G. Smith (in 
NATURE, vol. xxviii. p. 299) as having destroyed the potatoes 
in Norway have been sent to me from two different places on our 
western coast. As I usually travel every summer, I had no 
opportunity of cultivating them myself ; so I sent them to Prof. 
De Bary of Strasburg, who kindly" informs me that he has 
cultivated them with success. They belong to Pestza selero- 
tioriwne (Lib.}. The spores of our Norwegian Peziza will pro- 
duce Sclerotia, as he has proved by exp@riment, also in Dazcus 
carota, and very likely in Pastels and some other plants. 

Christignia, August 6 A. BLYTT 





Determination of “g” 


SINCE the publication of a method for the determination of 
the value of the horizontal component of the earth’s magnetism 
by Mr, A. Gray in Nature, vol, xxvii, p. 32, L have worked 
out the value of ‘‘ 4” for my laboratory here, and from six sets 
of experiments carried ont during the month of March ina 
small building constructed free from iron near the laboratory, I 
find ‘Æ? to equal 018365. The method proposed by Mr. 
Gray was closely adhered to throughout the experiments. 

Taunton, August 8 FREDERIC JOHN SMITH 


Arg 

Fireball 
ABOUT 8.25 p.m. on the rrth inst. my attention was suddenly 
attracted in the direction of the window of my dining-room, 
which looks south, by a brilliant ball of fire of a deep amethyst 
colour. It was travelling across the clear blue sky at the rate of 
about twenty miles an hour in an easterly direction and at an angle 
of 45°. Before disappearing behiud a cloud it seemed to throw 
a few particles of itself forwards at a greater speed than that at 
which it was travelling. I trust others saw it under more 
favourable circumstances, and that they will communicate their 

experience of its course to,you. CHARLES F. CASELLA 
The Lawns, Highgate, August 14 





Palæolithic Implements at Stratford 


ALLOW me to say that a few weeks ago I found an abraded 
ochreous ova/ Paleolithic implement at Stratford (in siiu two 
feet from surface), I have shown it to Mr. W. G. Smith, who 
says it is very interesting, as implements are rare in that locality, 
and especially oval ones, and he thought it as well for me to 
communicate with you, as it may interest some of your readers, 

49, Beech Street, E.C. G, F. LAWRENCE 





EARTH PULSATIONS 


FOR many years philosophers have speculated as to 

whether the surface of the earth is really so stable 
as it usually appears. With the sudden and violent 
motions of our soil which we call earthquakes man has 
been familiar since the earliest times, and the origin of 
these disturbances has always formed a fruitful source 
of speculation. With the help of properly constructed 
instruments, our knowledge of the nature of these move- 
ments has during the last few years been greatly extended, 
and we are brought to the conclusion that these natural 
vibrations are propagated through the surface of our 
earth in a manner very different to that which we 
should have anticipated from our knowledge of elastic 
solids. Another order of earth movements which, in the 
hands of Timoteo Bertelli of Florence, M. S. di Rossi of 
Rome, and other Italian investigators, have recently 
received considerable attention, are Earth Tremors. 
From observations carried on during the past ten years 
it would appear that the soil of Italy is practically in a 
perpetual state of vibration, even if districts far removed 
from volcanic centres. On account of the smallness in 
the amplitude of these motions they are only to be 
observed with the aid of specially constructed instru- 
ments. Messrs. George and Horace Darwin, in connec- 
tion with their experim@nts ọn the disturbance of gravity 
caused by lunar attraction, have shown that these move- 
ments are common to the soil of Britain. Like observa- 
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tions have been made in Japan, and it does not seem 
improbable that after further experiments have been 
carried out we shall be brought to the cênclusion that the 
surface of the whole globe is affected with similar micro- 
seismical disturbances. 

In addition to these minute movements, which escape 
the attention of the ordinary observer on account of the 
smallness of their amplitude, theoretical investigation has 
shown that there may be existing in the soil on which we 
live movements which have escaped our attention on 
account of the slowness of their period. These motions 
for want of a better term I call Larth Pulsations. Mr. 
George Darwin in his last report to the British Associa- 
tion has shown that movements of that nature may be 
produced by barometrical variation. A rise of the baro- 
meter over an area is equivalent to loading that area with 
a weight, in consequence of which it is depressed. When 
the barometer falls, the load is removed from the area, 
which in virtue of its elasticity rises to its original post- 
tion. This fall and rise of the ground completes a single 
pulsation, 

On the assumption that the earth is extremely rigid, 
Mr. Darwin calculates that if the barometer rises an inch 
over an area like Australia, the load is sufficient to sink 
that continent two or three inches. m 

The tides which twice a day load our shores cause the 
land to rise and fall in a similar manners On the shores 
of the Atlantic, Mr. Darwin bas calculated that this rise 
and fall of the land may be as much as five inches. By 
these risings and fallings of the land the inclination of 
the surface is so altered that the stile of a plummet sus- 
pended from a rigid support ought not always to hang 
over the same spot. There would b@a deflection of the 
vertical. 

In short, calculation respecting the effects of loads of 
various descriptions which we know are by natural opera- 
tions continually being placed upon and removed from 
the surface of various areas of the earth’s surface, indicate 
that slow pulsatory movements of the earth’s surface must 
be taking place, causing variations in inclination of one 
portion of the earth’s crust relatively to another. That 
pulsatory motions of this description have repeatedly been 
observed it may be shown that there is but little doubt. 
The magnitude of these disturbances however is so gueat 


that we can hardly attribute their origig, solely to the suum 
Rather than 


causes which have just been igdicated. 

seeking an explanation from agencies exogenous to our 
earth we might perhaps with advantage appeal to the 
endogenous phenomena of our planet. When the baro- 
meter falls, which we have shown corresponds to an 
upward motion of the earth’s crust, we know from the 
results of experiment that microseismic motions are par- 
ticularly noticeable. 

As a pictorial illustration of what this really means, we 
may Imagine ourselves to be residing on the loosely fitting 
lid of a large cauldron, the relief of the external pressure 
over which increases the activity of its internal ebullition ; 
the jars attendant on this ebullition are gradually propa- 
gated from their endogenous source to the exterior of our 
planet. This travelling outwards would take place much 
in fhe same way that the vibrations consequent to the 
rattle and jar of a large factory slowly spread themselves 
farther and farther from the point where they were 
produced. 

Admitting an action of this description to take place, it 
would then follow that this extra liberation of gaseous 
material beneath the earth’s crust would result in an in- 
creased ppward pressure from within, and a tendency on 
the part of the earth’s crust to elevation. If we accept 
this as an explanation of the increased activity of a tremor 
indicator, then such an instrument may be regarded as a 
barometer, measuring by its motions the variations in the 
internal pressure of gur planet. ‘ 

The relief of external pressure and the increase wf the 


o 
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internal pressure it will be observed both tend in the same 
direction, namely, to an elevation of the earth’s crust. 

This explanation of the increased activity of earth 
tremors which is I believe due to M. di Rossi, is here 
only advanced as a speculation—more probable perhaps 
than many others. We know how a mass of sulphur 
which has been fused in the presence of water, in a closed 
boiler, gives up in the form of steam the occluded moisture 
upon the relief of pressure. In a similar manner we see 
steam escaping from volcanic vents and cooling streams 
of lava. We also know how gas escapes from the pores 
and cavitfes in a seam of coal on the fall of the baro- 
inetrical column. We also know that certain wells 
increase the height of their cofumn under like conditions. 
The latter of these phenomena may be added to that 
which we have already mentioned, as a result consequent 
on diminution of atmospheric pressure, which, by its ten- 
gency to render an area of less weight, facilitates its rise. 

The next question is as to whether we have any direct 
evidence of such heavings and sinkinzgs in our earth’s 
crust. 

Although some of the proofs which are brought forward 

to show that slow pulsations like these are phenomena 
which have been repeatedly observed are unsatisfactory, 
taking then? one with another they indicate that these 
pulsatory phenomena have a real existence. 

Pendulums fof instance which have been suspended for 
the purposes of seismometrical observations, have, both 
by observers in Italy and Japan, been seen to have moved 
a short distance out from and then back to their normal 
position. 

This motion has simply taken place on one side of their 
central position, anf is not due to a swing. The character 
of these records is such that we might imagine the soil 
on which the support of the pendulum had rested to have 
been slowly tilted and slowly lowered. They are the 
most marked on those pendulums provided with an index 
writing a record of its motions on a smok.d glass plate, 
which index is so arranged that it gives a multiplied 
representation of the relative motion between it and the 
earth. As motions of this sort might be possibly due to 
the action of moisture in the soil tilting the support of 
the pendulum, and to a variety of other accidental causes, 
wécannot insist on them as being certain indications that 


oe, there are slovagips in the soil, but for the present allow 


then to remain as possgble proofs of such phenomena. 

-« Evidences of displacements of the vertical which are 
more definite than the above are tho e made by Bertelli, 
Rossi, Count Malvasi, and other Italian observers, who, 
whilst recording earth tremors, have spent so much time 
in watching the vibrations of stiles of delicate pendulums 
by means of microscopes. As a result of these observa- 
tions we are told that the point about which the stile of a 
pendulum oscillates is variable. ‘These displacements 
take place in various azimuths, and they appear to be 
connected with changes of the barometer. 

From this and from the fact that it is found that a 
number of different pendulums differently situated on the 
same area give similar evidence of these movements, it 
would hardly seem that this phenomena could be attri- 
buted to changes in temperature, moisture, and the like. 
M. S. di Rossi lays stress on this point, especially in con- 
nection with his microseismograph, where there are a 
number of pendulums of unequal length which give indi- 
cations of a like character. The directions in which these 
tips of the soil take place, which phenomena are notice- 
able in seismic as well as microseismic motions, Rossi 
states are related to the direction of certain lines of 
faulting. 

Bubbles of delicate levels when examined by a micro- 
scope change their position with meteorological variations, 
but Rossi also tells us that they change their position, 
sometimes not te return for a long teme during a micro- 
seismit storm. Here again we have another phenomena 
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pointing to the fact that microseismic disturbances are 
the companions of slow alterations in level.’ 

The more definite kinds of information which we have 
to bring forward, tending to prove the existence of earth 
pulsations too slow in period to be felt, are those which 
appear to be resultant phenomena of great earthquakes. 

The phenomena that we are certain of in connection 
with earth vibrations, whether these vibrations are produced 
artificially by explosiens of dynamite in bore holes, or 
whether they are produced naturally by earthquakes, are, 
firstly, that a disturbance as it dies out at a given point 
often shows in the diagrams obtained by seismdgraphs a 
decrease in period ; and secondly, a similar decrease in 
the period of the disturbance takes place as the disturbance 
spreads. 

As examples of these actions I will refer to the diagrams 
which I have given in a paper on the ‘“‘ Systematic Obser- 
vation of Earthquakes”? in vol. iv. of the Transactions of 
the Seismological Soctety of Japan. 

In a diagram of the disturbance of March 1, 1882, it’ 
seems that the vibrations at the commencement of the 
disturbance had a period of about 3 per second, near the 
middle of the disturbance the, period is about I'I, whilst 
near the end the period ha§ decreased to ‘46. That is to 
say, the back and forth motion of the ground at the 
commencement of the earthquake was six times as great 
as it was near the end, when to make one complete oscilla- 
tion it took between two and three seconds. Probably the 
period became still less, but was not recorded owing to 
the insensibility of the instruments to such slow motions. 

We have not yet the means of comparing together 
diagrams of two or more earthquakes, one having been 
taken near to the origin andthe other at a distance. The 
only comparisons which I have „been enabled to make 
have been those of diagrams taken of the same earth- 
quake—one in Tokio and the other in Yokohama, As 
this base is only sixteen miles, and the earthquake may 
have originated at a distance of several hundreds of miles, 
comparisons like these can be of but little value. 

The best diagrams to illustrate the point I wish to bring 
forward are those at the end of the paper just referred to, 
These are the results obtained at three stations in a 
straight line, but at different distances from the origin, of 
a disturbance produced by exploding a charge of dynamite 
in a bore hole. A simple inspection of the diagrams 
shows that at the near station the disturbance consisted 
of back and forth motions which, compared with the same 
disturbance as recorded at a more distant station, were 
very rapid. Further, by examining the diagram of the 
motions, say at the near station, it is clearly evident that 
the period of the back and forth motion rapidly decreased 
as the motion died out. 

Then illustrations are given, as examples out of a large 
series of other records, all showing like results. 

Although we must draw a distinction between earth 
waves and water waves, we yet see that in these points 
they present a striking likeness. Let us take, for example, 
any of the large earthquake waves which have originated 
off the coast of South America, and then radiated out- 
wards, until they spread across the Pacific, to be recorded 
in Japan and other countries perhaps twenty-five hours 
afterwards, at a distance of nearly 9000 miles from their 
origin. Near this origin they appeared as walls of water, 
which were seen rapidly advancing towards the coast. 
These have been from 20 to 200 feet in height, and they 
succeeded each other at rapid intervals, until finally they 
died out as gentle wives. By the time these walls of 
water traversed the Pacific to, let us say, Japan, they 


_t Since my return to Japan in January, 1883, I may mention that I have 
commenced series uf observations on earth tremors and earth pulsations, 
and on several occasions have observed very marked coincidences between 
barometrical d-pressions and these movements. Not only are these atmo- 
spheric changes accompanied with micrpseisrfi storms, but there are deflec- 
tions in the stile of a pendulum, and changes in the positi n of the bulbs of 
delicate levels, which at suck times can be seen with the naked eye to SURGE 
back and forth through a small range. 
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broadened out to a swell so flat that it could not be 
detected on the smoothest water excepting along shore 
lines, where the water rose and fell like the tide. Instead 
of a wall of water 6o feet in height we have long flat un- 
dulations perhaps 8 feet in height, but with a distance 
from crest to crest of more than 120 miles. 

If we turn to the effects‘of large earthquakes as exhi- 
bited on the land, I think that we shall find records of 
phenomena which are only to be explained on the assump- 
tion of an action having taken place analogous to that 
which takes place sso often in the ocean, or an action 
similar to that exhibited by small earthquakes and arti- 
ficially produced disturbances if greatly exaggerated. 

As a remarkable instan@e of such phenomena we may 
take the great earthquake of Lisbon on November I, 1755. 
In Spain, Northern Italy, the South of France and 
Germany, Northern Africa, Madeira and other Atlantic 
Islands, the effects of the disturbance which created so 
much devastation in Portugal were also more or less 
severely felt as violent movements of the soil. 

In other countries further distant, as, for instance, Great 
Britain, Holland, Norway and Sweden, and North Ame- 
rica, although the records are numerous, the only pheno- 
mena which weree perticularly observed were the slow 
oscillations of the waters in lakes, ponds, canals, &c. In 
some instances the observers especially remarked that 
there was no motion in the soil. 

Pebbly Dam in Derbyshire, which is a large body of 
water covering some 30 acres, commenced to oscillate as 
a strong current from the south. 

A canal near Godalming flowed 8 feet over the walk on 
the north side. 

Coniston Water in Cumberland, which is about five 
miles long, oscillate&’for about five minutes, rising a yard 
up its shores. "Near Durham a pond 4o yards long and 
10 yards broad rose and fell about 1 foot for six or seven 
minutes. There were four or five ebbs and flows per 
minute. 

Loch Lomond rose and fell through about 24 feet every 
five minutes, and all other lochs in Scotland seem to have 
been similarly agitated. 

At Shirbrun Castle in Oxfordshire, where the water in 
some moats and ponds was very carefully observed, it 
was noticed that the floods began gently, the velocity 
then increased, till at last with great impetuosity they 
reached their full height. Here the water remained for a 
little while, until the ebb commenced, at first gently but 
finally with great rapidity. At two extremities of a moat 
about 100 yards long it was found that the sinkings and 
risings were almost simultaneous. The motions in a 
pond a short distance from the moat were also observed, 
and it was found that the risings and sinkings of the two 
did not agree. 

During these motions there were several maxima. 

These few examples of the motions of waters without 
any record of the motions of the ground at the time of 
the Lisbon earthquake must be taken as examples of a 
very large number ‘of similar observations of which we 
have detailed accounts. 

Like agitations it must also be remembered were per- 
ceived in North America and in Scandinavia, and if ghe 
lakes of other distant countries had been provided with 
sufficiently delicate apparatus, it is not unlikely that like 
disturbances would have been recorded. 

The only explanation for these phenomena appears to 
be that the short quick vibrations which had ruined so 
many octies in Portugal þad by the time that they had 
radiated to distant countries gradually become changed 
into long flat waves having a period of perhaps several 
minutes, and in countries like England these pulse-like 
movements were too gentle to be perceived excepting in the 
effects produged by tipping up the beds of lakes and ponds. 

The phenomenon was not unlike that of a swell pro- 
duced by a distant storm. e 
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At Amsterdam and other towns chandeliers in chur: hes 
were observed to swing. At Haarlem floods rose over the 
sides of tubs, and it is expressly mentioned that no mation 
was perceived in the ground. 

At the Hague a tallow chandler was surprised at the’ 
clashing noise made by his candles, and this the more so: 
because no motion was felt under foot. 

At Toplitz the pulsation of the ground appears to have 
manifested itself in effects upon the springs. The flow of 
the principal spring was greatly increased. Before this 
increase it became turbid, and at one time stop ped. Sub- 
sequently it became clear, and flowed as usual, but the 
water was hotter and more strongly mineralised. 

At one or two places, as, for instance, in Britain, slight 
earthquakes were “experienced. These, however, were 
local, and in every probability were secondary disturb- 
ances produced by the pulsations causing ground in a 
critical state to give way. r 

In this earthquake I think, then, that we have a clear 
case of the production of pulsations in the soil that were 
too slow to be felt by ordinary observers. 

Motions like these might be called slow earthquakes, 
and it does not seem unlikely that they are the resultante 
of all large disturbances. When they accompany a large 
earthquake like tbat of Lisbon, their cause is evigent. 
But when we see the waters of lakes and ponds oscil- 
lating, the bulbs of levels disturbed, and the plummet iine 
of pendulums displaced, the reason of these phenomena are 
not so apparent. It would seem possible that in some 
cases pulsations producing these phenomena might have 
their origin beneath the oceans, or deep down beneath 
the earth’s crust. Perhaps, instead of commencing with 
the snap and jar of an earthquake, they may commence 
as a heaving or sinking of a @pnsiderable area, which may 
be regarded as an uncompleted effort in the establishment 
of an earthquake or a volcano. The very fact that we 
know that volcanoes rising from deep oceans have in the 
first instance forced their way against a pressure of at least 
three or four tons to the square inch, indicates to us the 
existence of internal pressures tending to raise the crust 
of the earth, which pressures are infinitely greater than 
any of the pressures which we have upon the surface of 
our earth produced by tides and variations in the baro- 
metrical column. If we follow the views of Mr. Mallet in 
considering that the pressures exerted on the@rust of our 
earth may in volcanic regions hg roughly estimates] asim 
the height of a column gf lava in the volcandées‘ot such 
districts, we see that in the neighbourhood of a volcano 
like Cotopaxi the upward pressures must have been many 
times greater than the pressures already mentioned— -ea 
level being taken as the line of hydrostatic equilibrium. 
The chief point, however, is that beneath the crust of 
our earth enormous pressures exi.t tending to cause 
eruption ; and farther, that these are variable. Before a 
volcano bursts forth we should expect that there would be 
in its vicinity an upward bulging of the crust, and after 
its formation a fall. Farther, it is not difficult to con- 
jecture other possible means by which such pressures 
may obtain relief. 

Should these pressures then find relief without ruptur- 
ing the surface, it is not difficult to imagine them as the 
originators of vast pulsations which may be re.orded on 
the surface of the earth as wave like motions of slow 
period similar to the motions in the outer area of a tract 
disturbed by a destructive earthquake. 

That slow, undulatory motions or changes in the ver- 
tical do occur in the crust of the earth, whatever may be 
their origin, we have numerous phenomena which cer- 
tainly admit of explanation on such an assumption. 

In Switzerland from time to time we hear of oscilla- 
tions in the waters of lakes known under the name of 
Rhussen and Setches. These, it may be remarked,*are 
common to the lakes and inland seas of many countries. 

Other examples of what may bave been a slow oscil- 
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-lating motion of the earth’s crust are referred to by Mr. 
‘George Darwin in his Report to the British Association 
in 1882. One of them was made by M. Magnus Nyrén 
at Pulkova, who, when efgaged in levelling the axis of a 
telescope, observed spọntaneous oscillations in the bulb 
of the level. 

This was- on May tro (April 28), 1877. The complete 
period was about twenty seconds, the amplitude being 
Is and 2”. One hour and fourteen minutes before this 
he observes that there had been a severe earthquake at 
Iquique, the distance to which in a straight line was 
10,600 kilometres, and on an arc of a great circle 12,500 
kilometres.. ` æ ' 

On September 20 (8) in 1867 Mr. Wagner had observed 
at Pulkova oscillations of 3”, seven ménutes before which 
there had been an earthquake at Malta. 

On April 4 (March 23), 1868, an agitation of the level 

¿had been observed by M. Gromadzki, five minutes before 
which there had been an earthquake in Turkestan. 

Similat observations had been made twice before. 
These, however, had not been connected with any earth- 
quakes, at least—Mr. Darwin remarks—with certainty. 

ə Like phenomena are mentioned by M. S. di Rossi, in 
his ‘‘ Meteorologica Endogena.”’ 

Thus on March 20, 1881, at 9 p.m.,a watchmaker in 
Buenos Ayres obsæved that all his clocks oscillating 
north and south suddenly began to increase their ampli- 
tude, until some of themebecame twice as great as before. 


Similar observations were made in all the other shops.. 


No motion of the earth was detected. Subsequently it 
was learnt that this corresponded with an earthquake in 
Santiago and Mendoza. 

Another remarkable example illustrating the like phe- 
nomena are the observatsons which were made on 
December 21, 1860, by means of a barometer in San 
Francisco, which oscillated, with periods of rest, for half 
an hour.: No shock was felt, nor is it likely that it was 
a local accident, as it could not be produced artificially. 
On the following day, however, a violent earthquake was 
experienced at Santiago. 

This brings me fo the end of the few important 
illustrations of the phenomena of earth pulsations which 
I have at my disposal. With a little trouble I have 
no doubt that these might be greatly multiplied. As 
they standp however, I think that tHey are quite suffi- 
f the existence of phenomena 
which hitherto have been almost entirely overlooked. 
That disturbances of the vertical ate from time to 
time produced by long pulse-like waves can, with 
these examples before us, hardly be doubted. It must, 
however, be noted that they are of a different order to 
‘those phenomena which were so carefully sought for by 
the Darwins at Cambridge. . JOHN MILNE 

Tokio, Japan 


ON THE SUPPOSED HUMAN FOOTPRINTS 
RECENTLY FOUND IN NEVADA} 


D URING the past summer various accounts have been 

published of the discovery of human footprints in 
sandstone rear Carson, Nevada. The locality is in the 
yard of the State prison, and the tracks were uncovered 
in quarrying stone for building purposes. Many different 
kinds of tracks were found, some of which were made by 
an animal allied to the elephant ; some resembled those 
of the horse and the deer; others were apparently made 
by a wolf. There were also tracks made by large birds. 

The footprints occur in series, and are all nearly in the 
same horizon. Some of the smaller tracks are sharp and 
distinct, but most of the impressions are indefinite in out- 
ling, owing’ apparently to the fact that the exact surface 
on which they were made is not usually exposed. 


_ 7” Abstract of a paper read before the National Academy gf Sciences, at 
New York, November 17, 1882. 


The supposed human footprints are in six series; each 
with alternate right and left tracks. The stride is from 
two and a half to over three feet in extent. The individual 
footprints are from eighteen to twenty inches in length, 
and about eight inches wide. The distance between the 
line of right-hand and left-hand tracks, or the straddle, is 
eighteen to nineteen inches. » 

. The form and general appearance of the supposed 

human tracks is shown in Fig, 2, which is a reduced copy 

of one of the impressions ‘represented by Dr. W. H. 

Harkness, in his paper before the California Academy of 

Sciences, August 7, 1882. The shaded portion was 

restored by him from other footprints of the series. A 
td 





Fig. 1.- Left hind foot of Mylodon robustus (after Owen). One-sixth 
natural size. : 


copy of this impression was given also by Prof. Joseph Le 
Conte, in his paper before the samg, Society, August 27, 
1882. S 

The size of these footprints, and especially the width 
between the right and left series, are strong evidence that 
they were not made by men, as has been so generally 
supposed. ; 

A more probable explanation is that the impressions 
are the tracks of a large sloth, either Mylodon or Moro- 
therium, remains of which have been found in essentially 
the same horizon. In support of this view it may be said 
that the footprints are almost exactly what these animals 
would make if the hind feet covered the impressions of 





Fic, 2,—Left footprint at Carson (after Harkness). One-sixth natural size. 


those in front. In size, in stride, and in width between 
the right and left series of impressions, the footprints 
agree closely with what we should expect Mylodon or 
Morotheriumtomake. In Fig. 1 the bones of the left hind 
foot of a species of Mylodon are represented, the figure 
being reduced to the same scale as the accompanying cut, 
Fig. 2, of one of the supposed human footprints. 

The geological horizon of tkese interesting fodtprints 
is near the junction of the Pliocene and Quaternary, The 
evidence, at present, appears to point to the Equus beds 
of the upper Pliocene as the nearest equivalent. l 

Since the above communication was read, the writer has 
had an opportunity of examining photographs and casts 
of the Carson footprints, and is confirined in his opinion 


that the supposed human tfacks were made by large 
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Edentates. The important fact has recently been deter- 
mined that some of these tracks show impressions of the 
fore feet. The latter are somewhat outside of the large 
footprints, as would naturally be the case if the animal 
changed its course. O. C. MARSH 


ee —- ee 





WINTER LIFE AT FORT RAE 


Le was not until the bezinning of December that our 
winter really set in, but when it did so there was no mis- 
take about it,as the 1st of the month began with the thermo- 
meter at —34°, andeexcept for some mild weather at 
Christmas, the- cold continued through that month. 
January was colder still, the thermometer once or twice 
approaching — 50°, but in Mhe early part of February a 
violent storm was accompanied by a remarkable rise of 
temperature (to 420°), and followed by some mild weather, 
since which the thermometer has again fallen, reaching 
—39° a couple of days ago. 

_ This, however, I am informed by the inhabitants, is the 
mildest winter that has been known for many years, and 
I have no doubt «that a temperature of -60° is not 
uncommon in severe winters. 

It is strange how much less one feels this extreme cold 
than might be imagiged, For the first day or two it was 
unpleasant, but after that the system seemed to accom- 
modate itself to it, so that a day when the temperature 
was anywhere above —15° felt quite warm and pleasant. 
To-day, for instance, I am writing with my window open, 
although the thermometer is several degrees below zero, 
and there is a light breeze. There have been days, it is 
true, when—with the thermometer near — 30°, and a 
strong breeze blowing, filling the air with snowdrift like a 
dense fog—outdoor exercise was most unpleasant, pro- 
bably resulting in a fazen face, but such days were not 
very numerous, asstrong wind, even from the cold quarter 
(the north-west), sending the temperature up in a way 
that I cannot quite account for. 

Now the climate reminds me of Davos Platz, the sun 
having considerable power ; there is, however, more wind. 
Yesterday the black bulb zz vacuo read 82°. The only 
drawback is the intense glare from the snow, which 
makes coloured spectacles a necessity. 

During the first part of the winter we were a little 
anxious about food, not that we were in any danger of 
starvation, as the Indians had brought in quantities of 
dried meat in the autumn, but dried meat is a most 
unpalatable article of diet, and requires strong teeth and 
a strong digestion ; and then the fishery was not as pro- 
ductive as usual, and the daily produce of the nets (which 
are set under the ice) was gradually diminishing. At 
last, however, the deer made their appearance some forty 
miles from this, and since then our supplies of fresh meat 
havecome in regularly. Rabbits, too, have lately become 
most numerous. These animals are the great resource of 
the Indians in times of scarcity, but they are not always 
plentiful. They are said to attain their maximum once in 
ten years, when they seem to suffer from a disease which 
shows itself in lumps on their heads; the following year 
there is hardly a rabbit to be seen, and then they gra- 
dually increase for another ten years. 

The winter has passed very uneventfully. On Novembeg 
17 and two or three following days there were magnetic 
disturbances of great violence, due, no doubt, to the large 
sunspot, The displays of aurora at that time, however, 
were not of any remarxable brilliancy ; we have had far 
brighter ones since, with far less magnetic disturbance. 
But as aerule the auroras, have not been remarkable, 
though a night seldom or never passes without more or 
less—the brilliant coloured ones one reads about are 
conspicuous by their absence. For the most part they 
are all of the same yellowish colour, showing the single 
characteristic bigpht line in the spectroscope, but a bright 
aurora usually shows more or less prismatic colouring 


along the lower edge, with a spectrum sometimes of one 
or two additional bright lines, as a rule towards the violet 
end of the spectrum, though on one occasion I observed 
a bright band in the red. 

Aurora is very rarely seen until, night has quite set in, 
but on three occasions we have seen it shortly after sun- 
set, and on these occasions it was of a reddish or copper 
colour, as though partly coloured by the sun’s light; it 
must, I think, have been associated with thin cloud. Its 
motion and shape showed it to be aurora. 

The terrestrial radiation thermometer placed on the 
snow generally showed a depression of from 10° to 20° on 
every calm, clear day throughout the winter, even by day 
when sheltered from the sun. The lowest readings were, 
as might be expected, with the dry n@rth-west wind. 
Sometimes the first warning of an impending change of 
wind to the south-east was given by a rise of this thermo- 
meter before the barometer was affected. 

A thermometer suspended on the outer wall of the 
observatory at times read 9° or 10° lower than one in the 
screen, owing to radiation, and I think that the common 
practice of exposing unsheltered thermometers may ex- 
plain some of the low temperatures sometimes reported 
from this country. 

Our daily routine of observations goes on very regu-% 
larly. Lately wolves have taken to prowling about the 
neighbourhood, and th observer on duty goes to talt 
the thermometers armed with a huge®club; of course a 
gun or axe cannot be allowed near the observatory on 
account of the magnetic instruments. 

A remarkable epidemic of influenza made its appear- 
ance here in January. We first heard of it among the 
Indians far to the north-west of this, When it arrived 
here it attacked every soul in the place—Indians and 
whites—fortunately in a very mild form, and we hear that 
Fort Simpson, on the Mackenzie, suffered in the same 
way. Such an occurrence is most unusual in this 
country. With this exception we have all enjoyed good 
health. 

We expect the ice to break up about the middle of 
June, and then will come the reign of the mosquitoes, 
which make the summer the most disagreeable season of 
the year in this couutry. Fortunately they do not last 
long in this latitude, and by the end of August, when we 
set out on our homeward journey, they will be over. 

Fort Rae, March 25 HENRY P. DAWSON 








_ F 
THE NORWEGUAN NORTH-SEA 
EXPEDITION | 
II. 
R. MOHN continues his description of Jan Mayen 
Island as follows :— 

“The northern part of Jan Mayen is larger and more 
elevated than the southern. From its central tract towers 
the monarch of the island, Mount Beerenberg, an ex- 
tinct volcano, rising in regal majesty to the height of 
6400 feet. The crater measures 4360 feet in diameter. 
The upper cone, which shelves at an angle of 42° and 
attains an altitude of about 2000 feet, would, to judge from 
the black spots so conspicuous on its western declivity, 
appear to be composed of ashes. The base supporting 
the cone slopes out in every direction at an angle of from 
8 to 10 degrees, and this incline is retained towards the 
north and east to a depth of at least 1000 fathoms beneath 
the sea-level. The edge of the crater hasa jagged appear- 
ance, and the loftiest peak lies on the west side of the 
mountain Towards the north the wall of the crater has 
partially given way down to a height of from 600 to 700 
feet. The depression thus formed extends northwards 
towards the north coast of the island, bounded on either 
side by diverging mountain ridges, that here and there 
project ledge-like one above the other. This is Beeren? 

* Concluded from p. 35> 
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berg’s val del bove, which constitutes the snow-field for 
the largest of- its glaciers, that jut out from the north side 
of the mountain. On the east side, too, are seen pro- 
minent ribs, all of which intersect the nevés of the east 
side ; towards the south and west, however, the surface 
of the outer cone would appear to be remarkably smooth, 
at the edge of the crater only being furrowed with shallow 
depressions between the jags. The base of Mount 
Beerenberg shelves towards the west, south-west, and 
north-east, with a comparatively gentle incline, either to 
the water's edge or the low-lying shore; towards the 
north and east, however, the descent at the coast is very 
abrupt, exhibiting precipices 1000 feet high. In several 
places the base of the mountain is intersected by deep 
ravines, through which the glaciers find a passage to the 
sea, 

“The height of the southern part of the island cannot 














: e 
be compared to that of the northern. The southern land 
constitutes a wide plateau, which, in a south-easterly and 
southerly direction, exhibits numerous precipices along the 
coast, but, towards the north-west, has extending before it 
a low-lying foreland, less than 300 feet above the sea. 
The height of the plateau I estimated at 1000 feet. Rising 
above this tableland are seen several summits; the 
loftiest, which has apparently a conical form, and may 
therefore be of eruptive origin, can hardly attain an 
altitude of 1600 feet above the sea-level. 

“The low middle tract of the island, which is built up 
of compact masses of lava,“and bears numerous eruptive 
craters, has at its lowest point an elevation of only 200 
feet, or perhaps even less, whereas the crater summ{ts 
reach a height of 400 to 690 feet. The altitude of 
Fugleberg we found by observation to be 490 feet ; that 
of Egg Island was estimated at 400 to 500 feet. 
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“ As shown by Carl Vogt, the base of Mount Beerenberg 
is composed partly of layers of lava, and partly of layers of 
tuff, that would appear to have flowed or been discharged 
from the great central crater previous to the formation of 
the upper cone of ashes. 


ance, alsothe southern part. Abovethis stupendous mass 


of lava rise a number of small parasitic craters, the greater : 


part of which have retained a conical form. Such, for 
instance, are Sars’s crater, the crater east of the southern 
glacier, the Esk and Vogt craters, Danielssen’s and Blytt’s 
craters, and the craters in the vicinity of Guinea Bay. 
Fugleberg on the west coast, and Egg Island on the east, 
are no longer conical, the outer edge of the crater having 
given way and falleninto the sea. Some of the parasitic 
craters are built up of lava, and would appear to have 
gent forth considerable currents, as the Vogt and Esk 
craters; the summit of others consists of loose erupted 





The middle tract of the island : 
exhibits a similar structure, and, to judge from its appear- | 





masses, cinders, and ashes (rapilli), as the craters in the 
vicinity of Mary Muss Bay and Guinea Bay; others are 
composed of layers of tuff, tuff-conglomerate, and com- 
pact masses of lava; as the Fugleberg, and others again 
of ashes alone, as Egg Island and the Berna crater. 
e “The chief volcanic fissurein which Jan Mayen Island 
is built must obviously extend in the longitudinal direc- 
tion of the land, parallel to the volcanic line of Mount 
Hecla. Meanwhile, the grouping of the parasitic craters 
would seem to intimate the existence of transverse fissures 
running from W.N.W. to E.S.E.; for in that direction 
there are, apparently, several rows of parasiti¢ craters, 
as the Esk, Vogt, Berna, the Fugleberg, and Egg Island, 
Hoyberg, and the crater in the vicinity of the ‘ pilot-boat’ (?). 
Must we regard it as mere accident that each of the 
terminal craters towards the south-east in the two first 
rows should have discharged ashes alone 

“Yan Mayen has no valleys of con8iderable extent ; the 
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large ravines in the northern part of tke island are filled 
with glaciers, and the southern land would appear to be 
but little intersected by vales or ravines. Of brooks or 
rivulets very few have been observed. A characteristic 
feature,.distinguishing the coast of Jan Mayen, are the 
fantastic-shaped rocks that in many places rise abruptly 
from the sea, of which we have mentioned several. They 
are no doubt in greater past fragments of lava detached 
from currents that had flowed into the sea. 

“The coasts of Jan Mayen are, as previously stated, 
in many places lofty and precipitous. In some localities, 
however, there is a law expanse of foreshore consisting of 
lava, partially covered with sand. This foreshore, which 
is Separately marked on the map, lies so low in places as 





Fig. 5. 


to be covered with driftwood. Some localities, too, 
exhibit a low sandy beach, bestrewn with large quantities 
of driftwood, the jaws and vertebrze of whales, bits of 
wreck, and seaweed. ° 

“ Nowhere on the shores of Jan Mayen has a harbour 
been found that could afford a ship or a boat shelter in 
all kinds of weather... Hence, to land is possible only 
with the sea comparatively smooth, which it rarely is, 
save when drift-ice encompasses the island. Specially 
noteworthy are the two lagoons, cut off from the sea by 
barriers of black sand, only a few feet high and a couple 
of hundred paces broad. They both contain fresh water, 
the surface of which lies but very little above that of the 
sea. The lagoon on the west side of the island is deep 
enough to afford a good harbour were the barrier cut 





through.to a sufficient depth. The lagoon on the east 
side is comparatively shallow. 

“Jan Mayen lies wholly within the Greenland Arctic 
current. Ata depth of from ro to 20 fathoms the tem- 
perature of the sea is all the year round below zero. In 
the winter there is frequently open water off the coasts of 
Jan Mayen, sealers often passing to the west of the 
island. The summer is naturally cold, from the presence 
of ice-cold water so near the surface of the sea. The 
northern part of Jan Mayen rises, at a height of about 
2300 feet, ihto the region of perpetual frost. The upper 
cone of Mount Beerenberg is snow-capped, save on the 
steepest parts of its declivity, where the black mountain- 
wall is seen protruding. The base of Beerenberg is girt 

t Little Sand Bay would appear, according to the account in the 
“‘Zeespiegel,”’ to be a®good harbour for boats, protected as it is by an 
outlying chain of islets, aj 

5 e 


with a belt of snow, from which prodigious glaciers take 
their origin, nine of the largest reaching down to the 
waters edge, The southern part of the island would not 
appear to be glaciated: Large patches of snow are 
everywhere observed throughouf the summer in the 
Vicinity of the sea. ; 

“Jan Mayen has but a meagre flora. Bright herbage, 
however, is not wanting; the green carpet of moss, in 
places of considerable extent, forms a striking and 
pleasant contrast to the black, brown, and red of the 
Surrounding rocks. The plants collected by Dr. Danielssen 
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on the isthmus south of Mary Muss Bay, are, according 
to Prof. A. Blytt, as follows :— 


|“ Saxifraga cespitosa, L. 


3 ntvalis, L. 
is oppositifolia, L. 
5 rivularis, Ls 


Ranunculus glacialis, L. ` 
Halianthus peploides, Fr. 
Cerastium alpinum, L:? 
Drača corymbosa, R. Br. 
Cochlearia officinalis, L. 
Oxyria digyna, Campd. 
Catabrosa algida, Fr. 





Fig, 8. 


_ “Ofmammiferous animals, the Polar F OX, Canis lagopus, 
is by no means rare on Jan Mayen. Of birds, Mr. Friele 
has noted the following species :— 


“ Somateria mollissima, Leach.—Rare. 
Larus glaucus, Brün.—Common. 
Fulmarus glacialis, Lin.—Exceedingly abundant. 
Grylle Mandti, Licht.—Abundant, 
Uria aara, Schlegel.—Abundant. 
Merguius alle, Lin—Abundant. 
Tringa maritima ? 


“Tf the land fauna of the island is meagre, that of the 
sea is proportionately rich, a fact which the numerouse 
zoological memoirs published in this General Report will 


sufficiently attest.” 
e 
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Fig. 4 again shows the island in its winter garb, and is 
from a drawing made by Lieut. Ring, R.N., when com- 
manding the sealer Capela. 

“ We have Sars’s crater, on the slope shelving towards 
Cape North-East; we see, too, the great glaciers on the 
north side, also Cape North-West and Muyen’s Cross 
Cape, in a line with the point of view ; and the low tract 
of the island, with the heights of the southern part, are 
boldly defined in the picture. The crater of Beerenberg, 
with its sunken edge on the north side, is also seen, and 
lower down a huge, cauldron-shaped depression, from 
which the great northern glaciers take their origia.” 

Some very interesting mineralogical specimens were 
brought*from%an Mayen, on which Mr. H. Reusch, of 
the Norwegian Geological Survey, reports. We reproduce 
illustrations of four specimens of olivine in basalt. 

In Fig. 5 the surrounding rock exhibits a remarkably 
fine granulation in immediate proximity to the crystals, 
which it pierces in sac-like ramifications. In Fig. 6 dis- 
colouged glass is seen piercing the crystal from the sur- 
rounding rock, which has a fine granulation. In Fig. 7 
the surrounding base is finely granulated. At the top of 
the figure is seen basalt of the dominant degree of granu- 
lation. Discoloured glass pierces the crystal froin the 
rock surrounding it. In Fig. 8 the iron ore occurring as 
red-shaped corpuscles has a definite position towards the 
crystal of olivine*—Magnified 360 diameters. 

Dr. Mohn concludes his instructive account of the 
geography of this fruftful expedition by some brief obser- 
vations on Bear Island and Spitzbergen, at various points 
of which the Voringen touched. 





SCIENCE AT CAMBRIDGE 


E understand that? Dr. M. Foster, who, upon his 
appointment as Professor of Physiology at Cam- 
bridge, ceased to be Preelector at Trinity College, ad- 
dressed to the Master of Trinity the following letter, 
which perhaps may interest those of our readers who are 
not acquainted with the peculiar organisation of our old 

Universities. 

Shelford, Cambridge, July 28, 1883 


My DEAR MASTER,—The University having done me 
the honour to appoint me to the newly established Chair 
of Physiology, my connection with the College as Pre- 
lector comes to an end, though I rejoice that I am still 
coMhted among the Fellows of the Society. I cannot let 
this opportunity pass withdit making some attempt to 
thank you, and through you the College, for all you have 
done for me during the thirteen years of my Preelector- 
ship. You called me, a comparatively unknown young 
man, to the College in 1870; you not only at once gave 
me leave to follow out my own views as to what I ought 
to do, but from that time onward have constantly sup- 
ported me, not simply with cordial approbation, but also 
with most material assistance. 

I have reason to believe that many persons not con- 
versant with the organisation and working of the Uni- 
versity, are under the impression that the necessary 
expenses which my work has entailed hive been pro- 
vided out of University funds. But I am sure that the 
authorities of the University would be the last to wish 
that anything done by the College should be considered 
as done by the University. Andas a matter of fact, when 
I say that I was allowed the use for four years of one 
room, and for ten years of two rooms, in the University 
buildings, and that during the last three years I have 
enjoyed the advantages of the admirable laboratory which 
has been built for me, with use of gas and water, I have 
mentioned all that I have received from the University, 
with the exception of grant of microscopes to the late 
Prof. Balfour and myself in common. Not only my own 
remuneration has come from the College, but all the 
really large expenditure involved in my teaching physi- 
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ology, save what Kas been met by the fees of the students, 


has been provided for in one way or another by the 


College. 
At the outset the College gave me a large grant of 


money for apparatus, and some years afterwards a second 


smaller grant. During the whole thirteen years I have 
received from the College an annual sum for the payment 
of my laboratory servants ; and for several years past two 
demonstrators (one at a comparatively high salary), as 


well as during the past year three assistant demonstrators, 
have been paid partly from the tuition fund of the Col- 
lege, partly by funds which, though furnished by private 
liberality, cannot be wholly dissociated from the College. 


I think I may fairly say that I have never asked anything 
of youin vain. I might add that what you have done 


for me did not prevent you from also assisting our 
lamented Balfour, working in a closely allied branch of 


science, or, upon his sad death, from affording material 
help in carrying on the work whith he left behind through 


aid given to Mr. Adam Sedgwick. 


Let me assure you that I fully appreciate all the College 


has done for me; but perhaps after all I feel still more 
keenly the sympathy and kindness with which as a 


stranger I was first received among you, and which have 


made the thirteen years of my Prelgctorship the brightest 


as well as the best years of my life. 
Yours ever truly, 
M. FOSTER 





THE ISCHIA EARTHQUAKE 


A SLIGHT shock of earthquake occurred in Casa- 
micciola at seven o’clock on Sunday morning, at 
the Gurgitello, where that of Jyly 28 created the most 
but it was limited to thf spot, and caused no 
It is reported that a fisstfre a kilometre in 
has op2ned on the 
south-west flank of Mount Epomeo. The smo'e ejected 
from the fumaroli at the summit of the mountain has 
considerably diminished in quantity. The Naples Aca- 
demy of Sciences has appointed a Commission to in- 
vestigate the telluric conditions of Ischia. 

The following communication from the 7zmes corre- 
spondent at Rome is important :— 

“ From a second report made by Prof. Michele Stefano 
di Rossi, head of the Central Geodynamic Observatory 
at Rome, to the Minister of Agriculture, on the pheno- 
mena connected with the earthquake in Ischia, it appears 
that not only were there for some days beforehand very 
distinct premonitory signs at Casamicciola of the im- 
pending catastrophe, but that throughout the peninsula 
forewarnings, identical in character, were numerous and 
widespread. On the island of Ischia there was an ex- 
traordinary increase in the temperature of the thermal 
waters and in the violence of the fwmarold (i.e. the natu- 
ral smoke funnels) at the spot called Monte Cito. These 
phenomena were noticed eight days before the cata- 
strophe occurred. On these important points the evi- 
dence which Prof, di Rossi obtained is abundant. There 
is less conclusive testimony concerning the shrinking 
and consequent scarcity of the drinking water in 
the wells. But he has absolutely certified that, com- 
mencing from a period a fortnight anterior to July 28, 
many slight shocks of earthquake, of almost daily 
recurrence, were felt, and subterranean rumblings were 
heard. Phenomena identical with these preceded the 
earthquakes in Ischia in 1828, 1851, and 1881; and Prof. 
di Rossi emphatically states that had an observatory been 
established in Ischia after the earthquake of 1881, accord- 
ing to the advice he then gave, and the phenomena which 
manifested themselves at Casamicciola from July 20 on- 
wards been communicated to him at the Central Ob- 
servatory in Rome, he would not have hesitated an instant 
in pointing out the imminent dénger of an impending 
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seismic disturbance. While the above-mentioned phe- 
nomena were occurring in Ischia, without their being 
communicated to Rome, or even, for want of means, 
properly noted on the spot, the existence of unusual sub- 
terranean activity was simultaneously marked by the 
Instruments in all the observatories on the mainland. 
That activity, though varyisg in intensity in different 
places, manifested a general and regularly progressive 
augmentation. Slight shocks of earthquake were felt at 
various points. On July 25 theeSolfatara of Albano, on 
the extinct Latin volcanoes on the southern side of the 
Roman Campagna, sent forth sounds never before re- 
marked. On the same day a widely extended earth- 
quake, reaching from Cosenza to Catanzaro, occurred in 
Calabria. On Friday, the 27th, the hissing noises from 
the Solfatara of Albano were so acute that the people did 
not dare to draw the sulphur water for those who needed 
it, and simultaneously thé seismic instruments at Pe- 
saro registered severe oscillations, At Vesuvius on 

the evening of Friday, the 27th, shocks were felt, 
= with an augmentation of activity. There were shocks at 
Latera, upon the Ciminian volcanoes, and shocks at 
Perugia. On the afternoon of the 28th renewed activity 
was manifested at Pesgrq. and at Fermo; andin short 
the observations during that afternoon of general calm 
throughout the peninsula gave indications of a vast 
subterranean disturbance, extending as far as all Umbria, 
the district of Viterbo, and the Marches. 

“ The direction of these extended movements was every- 
where identical with those at Casamicciola—namely, from 
north to south, and from east to west. At the same time 
also, on the morning of the 28th, the flow from the prin- 
cipal source of the sulphur streams, near Tivoli, showed 
a considerable diminutio% while simultaneously an in- 
creased quantity ofecarbonic acid gas was given forth. 
The regular observations at Bologna, at Pisanello, near 
Piacenza, and at Rome, showed that there was a distinct 
lowering in the levels of the wells before July 28, and as 
marked a.rise after that date. These facts confer in- 
creased credibility on the imperfect evidence of there 
having been a deficiency of water in the wells at Casa- 
micciola. Moreover, on the morning of Sunday, the 
29th, the usually very cold waters of the Solfatara of 
Albano were in a boiling state. The intimate connection 
between these phenomena on the peninsula and the 
catastrophe in Ischia 1s more than evident, and their 
distinct dynamic and volcanic character absolutely ex- 
cludes the idea of a mere local sinking in the level.” 





NOTES 


TELEGRAMS from Drontheim to Vienna announce that the 
members of the Austrian expedition to Jan Mayen have arrived 
there safe and well, after an absence of six months. This was 
one of the cireumpolar observing parties, and during the year’s 
residence on Jan Mayen neither officers nor men suffered from 
scurvy or other disease. The chief of the expedition telegraphs 
to the Geographical Society of Vienna that they have made 
‘* perfect observations, rich collections, and taken geodetic and 
photographic views of the island.” 


DURING the coming year, we learn from Science, experiments 
will be made at the physical laboratory of Johns Hopkins Uni- 
versity with a view to aid in establishing an in‘eruational unit of 
electrical resistance. The experiments will be carried on under 
the direction of Prof. Rowland, with an appropriation from the 
Government of “the United States. ° The results will be commu- 
nicated to the International Commission of Electricians meeting 
in Paris, 

Dr. ROBERT MOFFAT, the famous African missionary, has 
died at the advanced ate of eighty-seven years. He was among 
the first to show the way to Central South Africa, and added 
not a little to our knowledge of the Bechuanas and other tribes 
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south of the Zambesi, He was Livingstone’s father-in-law, and 
the special direction of the great missionary-traveller’s African 
work was to a considerable extent due te Moffat’s example and 
advice. 


THE Ninth Annual Conference of the Cryptogamic Society of 
Scotland will be held at Dumfries on September 11, 12, and 
13. Fellows who purpose attending the Conference are 
requested to communicate with the local Secretary, Mr. J. 
Rutherford, Jardington, Dumfries. 


THE statue of the brothers Montgolfier wag unveiled at 
Annonay on Monday, as part of the ceremonies commemorative 
of the centenary of the inventors of balloons, M, de Fonvielle 
writes to us from Annonay, August 12; ‘‘This celebration has 
been organised merely by private exertions in continuation of the 
banquet given by the Académie d’Aé€rostation of Paris on 
November, 1882, to commemorate the centenary of the first 
private experiment tried by Joseph Montgolfier at Avignon in his 
rooms, A local committee was formed in Annonay under the 
presidency of M, Séguin, the eldest son of Mare Seguin, 
Member of the Institute, a nephew of the Montgolfier to whom 
is attributed the creation in France of tubular boilers and metallic 
bridges. M. Henry Vidon of Annonay was appointed general 
secretary. The exertions of the Committee were very successful, 
and about 4oco/, were collected, principally in the immediate 
vicinity of Annonay and at Paris; foreign subscriptions were 
very few. It was decided to erect on the Place des Cordeliers, 
where the first experiment took place on June 5, 1783, a statue 
representing the two brothers inventing the ‘Montgolfiere.’ The 
plaster cast has been executed, and will be inaugurated to- 
morrow before a large audience, The ceremony will begin at 
two o’clock with a speech delivered by M. Seguin, after which a 
small Montgolfière will be sent up from the exact spot where the 
first experiment took place. On Saturday an aéronautical 
ascent was made from the Champs de Mars with a small bal- 
loon of 3000 cubic feet, the largest that the gas establishment could 
fill without inconvenience.” 


IN the just published parts 4 and 5 of his ‘‘ Abbildungen von 
Vogelskelettes,” Dr. Meyer, of Dresden, proves-that the Notornis 
from the South Island of New Zealand belongs to a differeut 
species from that from the North Island—Motornis mandeli; «æ 
and he names the former N. hochs#¢fer?. It is known that Prof. 
Owen founded on some fragments of the skull and the bones 
from the North Island in the year 1848 the genus Notornis, and 
that he called the species, without then knowing a skin, N. 
mantelli, after the discoverer. The two skins, which were 
figured by John Gould in the years 1850 and 1869, and which now 
adorn the galleries of the British Museum, came from the South 
Island, and were identified with the bones from the North Island. 
The Dresden Museum having acquired the skin and skeleton of 
a specimen of Notornis hunted in the year 1879 on the South 
Jsland—all three specimens were procured from within a range 
of ninety miles—Dr. Meyer compared his skeleton with Prof, 
Owen’s life-size figures in the Zransactions of the Zoological 
Scciety, and found them to be different, which fact is not to be 
wondered at, as New Zealand has proved to be very rich in 
species of flightless birds, and as the Notornis fragments came 
from another island than the three skins and the skeleton, per- 
haps Notornis became extinct on the North Island, whereas it still 
survives in certain parts of the South Island. Dr. Meyer is of 
opinion that if the bones and the skull had been taken out of the 
skins preserved in the British Museum, one would have known 
already in the year 1850, or at least in 1869, that they differed from 
the Notornis mantelli fragments of the North Island, The name 
of those skins, therefore, must be altered, according to Dr. 
Meyer to N. Aochstegteri. Dr. Meyer has figured the skeleton of 
N. mantelli in plates 34-37 of bis work, á 
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We are glad to see that the system of appointing men 
as professors who only teach, .and scarcely, that, is now 
‘being discussed in thedJnited States. It is to be hoped that 
it will soon be discussed here. The following letter from 
a correspondent in Germany to the Mew York Nation of 
July 26 gives the last contribution to the ventilation of the 
subject :—“‘ S1r,—The controversy carried on in your journal 
in regard to professorial salaries has not failed to attract con- 
siderable attention in Germany, and especially the comparisons 
instituted between the financial condition of American and that 
of German professors. As some wrong ideas seem to prevail in 
America on the subject of the remuneration of university pro- 
fessors in this country, I should like tọ call attention to the real 
state of affairs. In the first place, it must be understood that a 
man who is elected to fill a chair at some German university: is 
not expected to act merely as a teacher. His abilities as an 
instructor are, as a rule, regarded as a matter of minor import- 
ance, * if they are at all taken into consideration on his appoint- 
ment. But he is required to advance science ; and, to enable 
him to fulfil the expectations entertained of him, the Government 
feels bound to make him financially independent. A grand 
laboratory or observatory or clinic is placed at his disposal, 
‘enormous sums gre voted to defray the expenses of the most 
costly scientific experiments, and, in order to allow him to devote 
himself exclusively tothe advancement of his science, a large 
salary insures him against the necessity of undertaking extraneous 
labour. Thesalary of an ‘ordinary professor’ amounts to 15,000, 
often 20,000 or 25,000 -marks ($3500 to $5000) per annum. 
Besides his regular pay he receives the fees paid him by those 
who attend his lectures. At large universities, like those of 
Berlin, Breslau, Munich, and Vienna, these fees may reach 
extraordinary amcunts. At Berlin, Keichert, the Professor of 
Anatomy, is paid 120 marks ($30) by each student for the lecture 
on anatomy and the concomitant dissecting exercises, during the 
winter term alone. There were over 400 students, and the sum 
thus received by one professor amounts to over 48,000 marks, 
A professor of law or philosophy. generally gets 20 marks from 
each student for a course of lectures extending over one term, 
and delivered three or four hours a-week. Asa professor usually 
delivers more than one course of legtures a term, and as his 
lectures, especially at a very large university, may be attended 
by about 150 or 2dSstudents, the emoluments which he enjoys 
besides his salary may be coftsidered as affording him quite a 
respectable income. Added to this, the ‘ ordinary professor’ 
holds his position during good behaviour. Should he choose to 
resign in his old age, he has claims to a good pension. Socially 
the professors rank as high as officers, which signifies the respect 
in which the devotees of science are held in this military country. 
Prof, Esmarch of Kiel is allied by marriage to the Impcrial 
- family of Germany. This care which the German: people takes 
of its savants, in absolving them from the necessity of engaging 
in the ‘ madding strife’ for existence, is the main secret of the 
success of the German university system and German scientific 
triumphs. When the brain-power of the American nation shall 
be concentrated under such favourable conditions at a few grand 
seats of learning, and the drudgery of the pedagogue be exchanged 
for the fruitful labour of the independent scientist, then the youth 
of America will no longer be compelled to seek opportunities for 
intellectual development in Europe alone.—L. N.” 





ESTES AND LAURIAT, Boston (U.S.), announce, the Nation 
informs us, several important new publications: ‘‘ Ornithology 
of the World,” a popular treatise by Dr. Elliott Coues, fully 
illustrated-; the same author's ‘‘ Key to North American Birds,” 
revised to date and entirely rewritten, with the incorporation of 
a practical manual of field ornithology; ‘The Natural History 
of Man,” a popular work based on Hellwald’s ‘* Naturgeschichte 
des Menschen,” which has been translated by Mr. J. S. Kingsley, 
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and edited by him in conjunction with Messrs. W. H. Dall, F. 
W. Putnam, and Stephen Salisbury, jun. ; ‘‘ Travels in Mexico,” 
by Fred. A. Ober, well equipped with drawings from the author’s 
photographs and with maps. 


ON July 19 a terrible hailstorm is reported to have passed . 
over the Government of Tomsk in Siberia. The hail-tones 
were as big as eggs. Two women struck on the head were 
killed on the spot, besidgs a number of animals and birds. 
A terrible hailstorm is also reported to have raged in-lowa 
on the night of August 7. The track of the storm was foug miles 
wide, passing through three counties, All vegetation was 
destroyed in its course. Onê woman lost her life, and many 
persons were injured. Twenty-two cattle were killed. The 
hail fell in some places to a depth of five feet.: On the Rock 
Island, Chicago, and Milwaukee Railroads the trains were 
blocked; and at Lonah station nine freight cars were blown 
from the rails. 


A SPECIAL correspondent of the Daily Telegraph, who has 
been on a visit to Mr. Stanley, and has journeyed a considerable 
distance up the Congo, contributeg thg first of a series of letters 
to Tuesday’s issue of that journal, accompanied by a map and a 
rough sketch. 


IT appears from recent analyses communicated to the Kieff 
Society of Naturalists, that the Sorghum saccharatum, of Minne- 
sota, U.S., which was recently introduced into the Russian 
provinces of Poltava and Kieff, yielded as much as 14'2 to 16°7 
per cent. of its weight of crystalline sugar, thus exceeding 
the average percentage of sugar, which commonly is from 9 to 
g°5 per cent. 


AN illustrated “ Circular of Information,” distributed by the 
United States Bureau of Education, directs attention to a very 
general yet very sad deficiency, viz. imperfect hearing, Dr. 
Sexton in it points out that it causes, among other things, defects 
in pronunciation through children not knowing the correct 
sound ; and failure and ill temper among teachers who may be < 
unaware of their pupils’ defects or their own. He urges that 
the hearing of all pupils should be examined each session, and 
no one accepted as teacher who has not passed an aural test. 
He strongly recommends dental inspection of pupils, as from 
diseased teeth especially arise deficiencies of hearing, from which 
follow, first, the appearance of stupidity, and eventually the 
reality. Among the practical precautions recommended, absti- 
nence from bathing seems a very costly one, but few pamphlets 
could show so clearly the interaction of physical and mental 
education. 


Mr. MATTIEU WILLIAMS points out that on p. 350 of 
NATURE, the dimensions of Jan Mayen are stated in “ geo- 
graphical miles,” but that itis evident the old Norwegian sea mile 
is the measure used. This is equal to four English geographical 
miles. The length of the island is, therefore, thirty of our 
geographical miles. Mr. Williams says the ‘‘old” sea mile 
and the long land mile have, since July ‘1879, been legally 
superseded by the kilometre. 


Vou. ILI. Part VII. of the Transactions of the Essex Field Club 
contains several long papers of interest, besides a considerable 
number of shorter ones, Among the former are “‘ The Ancient 
Fauna of Essex,” by Dr. If. Woodward ; “ The Macro- -Lepi, 

doptera of the District around Maldon,” by Mr. G. H. Rayner; 
“ Deneholes,” by Mr. T. V. Holmes; ‘‘ Primeval Man in the 
Valley of the Lea,” by Mr. W. G. Smith; ‘‘ On the Species 
of the Genus Primula in Essex,” by Mg. Christie; with Mr. 
Meldola’s presidential address, and & notice and portrait of the 
late Sir Antonio Brady. The society has also issued in a sepa- 
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rate form a collection of papers and memorials on the protection | The other elements of the orbit of the outer satellite Japelusa e « 


of wild animals and plants, and on the present condition and 
future management of Epping Forest. 


AT the recent examination for the Licence és Sciences Physiques 
in Paris, an English student, Mr. P. J. Hartog, B.Sc, Vict. 
Univ., passed first of the sixty-six candidates, though by three 
years the youngest of any. 


DURING the latter part 8f this and the early part of next 
month a geographical congress and exhibition wil] take place in 
Douai. M. Ferdinand de Lesseps has been elected president. 
Belgiam, Holland, Denmark, and Sweden will be represented. 


THE United Steamship Association of Copenhagen has offered 
a free passage by their vessels to all Danish fishermen desirous 
of visiting the Fisheries Exhibition. 


ON August 2, at about Io p.m., a brilliant meteor passed from 
south to north over the town of Linköping in Sweden. 
in the north-west it burst, spreading an intense pale blue light, 
and leaving a light smoke in the air which could be distinguished 
for several seconds, On July 23, at 10.15 p.m., a magnificent 
meteor was observed*at Sddertelje in Sweden. It went in a 
north-westerly direction, leaving a luminous track on the sky. 


As the representative of Sweden in the International Phyto- 
pathological Association, recently formed, Dr. J. Eriksson, 
botanist at the Academy of Agriculture, has been chosen. He 
is now engaged in collecting statistics and examples of diseases 
of plants, which it is the object of the Association to study and 
eradicate, 


THE additions tWhe Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus radiatus 3) from 
India, pre-ented by the Hon, Mrs. Pigott Carleton ; two Maholi 
Galagos (Galago maholt) from South Africa, presented by Dr. 
Hugh Exton; a Rude Fox (Canis rudis) from Demerara, pre- 
sented by Mr. Clement J. Bateman ; a Suricate (Suricata zenik 9 ) 
from South Africa, presented by Mr. Chas, H. Wootton ; a 
Collared Peccary (Dicotyles tajaçu) from South America, pre- 
sented by Mr. Fritz Zurcher; three Peregrine Falcons (Falco 
` peregrinus), European, presented by Mr. J. Snowdon Henry, 
F.Z 5. ; two Javan Adjutants (Zeptoptilus javanicus) from Java, 
two Indian Tantalus ( Tantalus leucocephalus) from India, pre- 
sented by the Hon. W. H. Ravenscroft; a Sclater’s Cura-sow 
(Crax sclateri 9) from South America, presented by Mr. John 
Ardran; a Wood Owl (Syraium aluco), British, presented by 
Mr. G. Carrick Steet; two Ring-tailed Lemurs (Lemzr catta) 
from Madagascar, a Black Bear (Ursus americanus &) from 
North America, a Greater Sulphur-crested Cockatoo (Cacatua 
galerita) from Australia, deposited ; three Indian Pythons (Python 
molurus) from Judia, purchased; two Mule Deer (Cariacus 
macrotis), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE SATELLITES OF SATURN.—Dr. W. Meyer has published 
corrected, or what he calls definitive, elements of the sa@ellites 
Linceladus, Tethys, Dione, Rhea, Titan, and Japetus, chiefly 
founded upon his observations at the Observatory of Geneva in 
1881, the mean motions however being determined from a com- 
parison of the Geneva observations with the elements assigned 
by Jacob from measures of the satellites made at Madras during 
the yaars 1856-58. The mean distances and periods resulting 
from Dr. Meyer’s investigations are as follow :— 


Mean distance in equa- Period 

torial] radii of Saturn. d. h. m. S 
Enceladus .. ... 38661 ... ... I 8 53 6'92 
Tethys 4°S116 I 21 18 25°62 | 
Dione % ... ... 6°1629 217 41 9'29 
Rhea... ...°... 86082 4 12 25 II'57 
Titan... IQ‘'@III ... I5 22 4I 23°16 
Japetus 57°9303 ++ 79 7 49 24°84 


When’ 


subjoined ; those of Jacob are added for comparison. Meyer’s 
epoch is 1881 Nov, o'o G.M,I.; Jacob’s is 1858 Jan. o'o 
G.M.T. l 


Meyer. Jacob. 
Mean longitude ... 0... ... 200 8 53 294 3I 

Longitude of peri-Saturnium... 353 5 7 349 20 
E ascending node... 142 I7 27 143 1°3 
Inclination to ecliptic 18 26 50 18 37'9 
Eccentricity  ... 10.0 ees ve. 0028916 0°028443 

Semi-axis major (for mean dis- n. n. 
tance of Saturn)... ... =| 514 ‘71 514 90 
Mean diurnal motion 4538273 %.. 4538042 


TEMPEL’S COET OF SHORT PERIOD (1873 II.).—Prof, 
Krueger, in transferring to the Astronomische Nachrichten the 
few positions lately given in this column, mentions that M. 
Schulhof of Paris, who has undertaken the calculations for the 
comet, promises an ephemeris in due course for that periodical. 


THE BISCHOFFSHEIM OBSERVATORY AT NICE.ẹM. Perrotin, 
Director of the Observatory of Montyros, near Nice, lately 
founded by the munificence and scientific spirit of M. Bischoffs- 
heim of Paris, has made an excellent beginning in the proposed 
work of that establishment. The Observatory is provided ® ith 
a refractor of 15 inches aperture, and about 18 feet focal length, 
the object glass by MM. Henry of the Observatory at Paris, the 
mounting by Eichens and Gautier. Tis instrument M. Perrotin 
applied in June last to measures of a number of the more interest- 
ing double-:tars, and amongst them several very difficult objects. 
The magnifying powers most frequently employed were 750 and 
1000, with occasional use of 400 and 650. We make a short 
selection from M. Perrotin’s results :— 


Star. Epoch. Angle. Distance. 
42 Come Berenicis ... 1883°51 II's 0'538 
44 Bootis a 0. 47 240'6 4'925 
y Coronæ Borealis ... — '53 138 . (0o 17 elong.) 
ë Scorpii — '52 Il 5 1'16 
¢ Herculis ... — '’52 99°5 1'49 
= 2107 — '49 ... 231'2 0°57 
= 2173 was — "53 an  35¢ o'I5 e 
T Ophiuchi — ‘SI... 252'I 1°66 
JO sy. aes. Ga ae — O 45°6 2'28 
A Cygnt acc sin man StS 80°3. ... 0°65 
With respect to 3 2173 M. Perrotin remarks that his results 


confirm M. Otto Struve’s opinion that the star revolves in about 
forty-six years, The above measures of the ranjd binary ¢ Her- 
culis are clo-ely represented by Dr. Doberck’s last orbit. 


THE LATE TRANSIT OF VENUS.—The lastenuxföer of the 
Comptes Rendus of the®Paris Academy of Sciences is almost 
wholly occupied by the preliminary Reports from the various 
expeditions sent by the French Commission for the observation 
of this phenomenon, and one or two expeditions acting in co- 
operati n with the Commission. The observations of contacts, 
&c., appear in these Reports. The stations included are Petion- 
ville, [ayti ; Puebla, Mexico; Fort Tarten on, Martinique; 
St. Augustin, Florida; Santa Cruz, Patagonia; Cerro-Negro 
near San Bernardo, Chili; Chubut, Patagonia; Rio Negro 
(4h. 21m. 20s. W. of Paris and 40° 47’ 51” S.); Hoste Isla: d, 
Orange Bay, Tierra del Fuego; and Bragado, Buenos Ayres. 
It is gratifying to note the general success which attended these 
expeditions, even at the most southern station in Orange Hay, 
the latitude of which was 55° 31 28”. 





A CONTRIBUTION TO THE STUDY OF 
THE TRANSMISSION EASTWARDS ROUND 
THE GLOBE OF BAROMETRIC ABNORMAL 
MOVEMENTS ! 

TI: 


HEN the fact of these simultaneous movements is recognised, 

the irregularities in the transmission eastwards of the a5- 
normal movements can be in great part explained. For instance, 
taking the movements B” of the Zanzibar curve, it is found to 
recur at B'and B in the Belgaum and Bombay curves after an 
interval of six months, that is to say, about one month®longer 
than the average, and is moreover of much greater magnitude in 
these curves than at Zanzibar. Rut it is noticeable that in the 
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e month of November there was a very prominent simultaneous 
downward movement at the three stations, a movement which 
must have bent the curves veyy considerably out of the shape 
they would have taken had it not occurred, and it is allowable 
to suppose that the proper minimum in the Belgaum and Bombay 
curves corresponding to B” of the Zanzibar curve took place in 
the month of October, 1881, that is to say, after the normal 
interval of five months, but was masked by the greater minimum 
in November, due to the simultaneous movement. Then again 
in the casé of the maximum movement C, C’, and C”, the period 
between c and c” is, if five months be assumed to be the 
normal, quite regular; Lut between c’ and c” it is only four 
months, that is,one month shorter than usual. A reference to 
the dotted lines shows that in the month of January, 1882, all 
three curves were upheaved by a simultaneous, movement, while 
in the following month they were all three depressed simul- 
taneously. By the co-operation of these two simultaneous 
movements, the maximum C was apparently quickened in its 
course by one month, and hence the irregularity. Again, with 
regard to the double oscillation D, D’, and D” (1 and 2) in the 
Zanzibar curfe the first downward bend p”, is greater than the 
second D”; but in the Belgaum curve they are very nearly 
equal, and in the Bombay curve the first is even less than the 
secgnd. On glancing down at the Zanzibar curve for the month 
of April, it is observable that an upward movement took place 
then ; and if it be supposed that the upward impulse was felt 
at all thë three stations simultaneously, but that this impulse was 
not so great at Bombay dnd Belgaum as the downward impulse 
due to the travelling movement coming from Zanzikar, then the 
actual effect at those two statiéns would be the resultant of the 
two impulses, that, is to say, a downward movement of less 
amplitude than would have occurred had there been no simul- 
taneous movement in that month. 

The apparent acceleration of the movement A, A’, and A” is 
susceplible of a similar explanation, though not quite so satis- 
factorily, and it may perhaps be admissible to reserve for it an 
explanation which will present itself hereafter. 

The existence of these simultaneous movements seems not 
only to afford an explanation in great part of the irregularities 
observable in the eastward transmission of the travelling move- 
e ments, but alo to clear away an objection that was brought 
forward by Mr. E. Douglas Archibald to the acceptance as an 
established theory of the eastward movement of abnormal 
variations. He asked (vide NATURE, vol. xxiii, p. 400) ‘‘ Why 
the barometric waves should commence on onr meridian rather 
than one anather.” Now it is very noticeable (if a reference be 
made to the curves) that all the marked features of the curves— 
those features t&at are transmitted eastwards occur in months 
when there are simultaneoug movements at all the three stations, 
that in fatt tle simultaneous movements are the initial ones. 
And in the light of this fact the answer to Mr. Archibald’s 
-objection is that they do not commence on one meridian rather 
than on another, but (so far at any rate as the three stations under 
consideration are concerned) on all meridians simultaneously. 
, But it is likely enough that they may be greater on one par- 
„ticular meridian, or at one particular point on that meridian, 
than on those on either side of, or about it, that in fact they 
result from a slight heaping up or withdrawing of the atmo- 
sphere over, or from, one part of the earth’s surface, in which 
-case the heap, or depression, will have its greatest altitude or 
depth at one particular place, but of course will be felt over a 
more or less. onsiderable area around that place, and the degree 
in which it will be felt will be less as the length of the radius 
from the centre is increased. And that this is not altogether a 
fanciful idea is apparent on a reference leing made to the 
smocthed curves, when it will be observed, for instance, that in 
July, 1880, and also in June, 1881, the upward movements 
were much greater at Bombay, the most northern of the three 
stations, than at Belgaum, a more southerly one; and at this, 
again, they were much greater than at Zanzibar, the most 
‘southern. 

Mr. Archibald brings forward another objection. He asks: 
“If, as Mr. Chambers thinks, the waves of pressure travel 
slowly round the earth, why they do not reappear at the place 
where they started, after an interval of about one year and 
eight months (calculated from the lags given in Mr. Chambers’s 
paper}. At present there does not appear to be the slightest 
evidence that they reappear at all, and if they do not, when and 
where do they disappear?” One answer to this question is that 
they must, in the course of heir eastward journey, get com- 


pletely masked by other simultaneous movements of the atmo- 
sphere that are constantly taking place. Another answer to this 
question, and the one not requiring the supposition of the simul- 
taneous movements, is that, as the travelling waves get further 
away from the place of their origin, and consequently widen 
out, their amplitude gets constantly less, until at last, like the 
waves caused by dropping a stone in pond, they become im- 
perceptible, If it were possible to eliminate the effect of the 
simultaneous movements, and examine ‘only the curve produced 
by the travelling waves, one might then see this gradual decrease 
in their amplitude as they proceeded along thgir journey. It is 
impossible, however, at present to separate the effects of the 
two movements. An alternative method, however, to eliminating 
the effect of the first-mentioned movements is to pick out a 
period during which they were small or imperceptible. If such 
a period can be found, it will then doubtless be possible in 
some degree to trace the comparatively undisturbed action of the 
travelling movements. Such a period occurred from March to 
August, 1882, during which time the simultaneous abnormal 
movements were not easily traceable. And it is then seen how 
the amplitude of the double oscillation D” (1 and 2) of the 
Zanzibar curve has diminished at pb’ and D (1 and 2) of the 
Belgaum and Bombay curves. 

Another question which may be raised with regard to the 
matter, and a question which is not so easily answered is, why 
these waves should travel in an easterly dĦection and not in a 
westerly? It would be imagined that they should be trans- 
mitted equally in both directions, or if they are transmitted in 
one direction rather than in the other, it should have been a 
westerly one; in which case their motion might have been ac- 
counted for readily enough by supposing the atmosphere to lay 
behind in equatorial regions in a westerly direction due to the 
influx of air of a lower velocity from the polar regions; and 
perhaps also by supposing the sun to exercise an influence in the 
matter. The fact is, however, that the motion is in the same 
direction as, and ahead of, the earth’s romon. It would be 
iuteresting, however, to see if there is any evidepce of a west- 
ward motion, and referring to the curves with this object in 
view, such evidence is perhaps discoverable. For instance, the 
simultaneous movement in July, 1880, causes a very marked 
upward bend of the Bombay and Belgaum curves; if, then, 
there is any motion westwards, this upward bend should make 
its appearance in some succeeding month in the Zanzibar curve ; 
and, as a matter of fact, there is an upward movement shown 
by the dotted line in the month of September. It is difficult to 
find many instances of this westward transmission, owing to the 
somewhat intricate mixture of movements presented by the 
curves ; but the following instances may be adduced as lending 
some support to the hypothesis : there is a simultaneous down- 
ward movement in May, 1880, and there is an independent 
downward movement at Zanzibar in the month of August in the 
same year, that is, three months later; there is again the instance 
already cited of the simultaneous upward movement of July, 
1880, recurring at Zanzibar in September, that is, two months 
later. It may be that the excessive downward movement at 
Zanzibar in the month of March, 1881, was in part due to the 
recurrence there of the simultaneous movement which occurred, 
especially developed at Bombay, in January of the same year; 
that is, two months before. Again, the very large downward 
movement at Zanzibar in October and November, 1881, may 
have been in part due to the arrival there from Bombay and 
Belgaum of the wave produced by the simultaneous downward 
movement which occurred in August, two and a half months 
earlier, And lastly, two instances less difficult to trace, owing 
to the absence of any marked simultaneous movements during 
the p@iod of their occurrence, are the upward and downward 
movements at Zanzibar of the months April and May, 1882, 
which may be regarded as due to the arrival there from the west 
of India of the waves resulting from the simultaneous impulses 
received at all stations in January and February of the same 
year ; that is, at periods of three u onths for each. 

And here may be given the explanagion previously refered to 
of the apparent acceleration in the rate of movement of the 
wave A, A’ and a”, It is possible that A and A’ may not be 
due to the arrival at Bombay and Belgaum of the maximum A”, 
but of the wave caused by the simultaneous movement which 
occurred in July six months before, a pericd much nearer the 
normal than are the periods three and three and aħalf months ; 
in which case the maximum a” would be due to the arrival at 
Zanzibar from Bombay and Belgaun? of the wave caused by the 


August 16, 1883] 


NATURE 


379 — 





simultaneous movement in July, 1880, together with the simul- 
taneous movement of October, 1880, 

If this be a correct analysis of the curves, then there is the 
remarkable fact to be noted, that the motion of these waves ina 
westward direction takes place at an average rate of two and a 
half months, that is to say, twice as rapidly as in the eastward 
direction, And this fact would readily accord with the supposed 
westward lagging of the ‘atmosphere due to its inertia; and also 
with any supposed influence of the sun. The presence of this 
westward transmission is not so apparent, however, as that of 
the eastward. And whether it be present or not, there still 
remains the difficulty, substantially the same as at the’ outset, 
that the motion eastwards is by far the most defined and most 
readily traceable ; a difficulty for which I cannot even guess at 
any solution, Facts, kowever, should not be overlooked 
because they cannot be explained, but rather an explanation 
sought; and in the explanation of this fact theoretical matters 
of considerable interest may perhaps be iavolved. The only 
hints at any facts which might by any pos:ibility suggest an 
explanation are to be found in Mr, Chambers’s summary of his 
discovery, where he speaks of the direction eastwards being like 
that of “the cyclones of extra-tropical latitudes”; and in the 
very interesting and more suggestive statement of Dr. Balfour 
Stewart (vide NATURE, vol. xxii. p. 151), in which he says, 
speaking of terrestrial magnetism, “that we have some evidence 
which leads us tq syspect that particular states of declination 
range, like particular states of weather have a motion from west 
to east, the magnetical moving faster than the meteorological.” 

As to the cause of these widely-distributed simultaneous move- 
ments of the barometer, movements which I consider to be in 
the main the initial impulses of the complication of abnormal 
movements visible in the curves, I have no evidence of any 
value. The most natural idea is that a connection, direct or 
indirect, may be traced between them and changes in the state of 
Solar energy ; the downward movements perhaps being due to an 
excess of energy, and the upward movements to a deficiency. 
In some points, p&faps, they may bear analogy to magnetic 
storms. I have not a sun-spot curve for the years under 
consideration, and cannot therefore make the necessary com- 
parisons, 

As a working hypothesis to serve as a guide in further investi- 
gating the matter, I should be inclined to suppose that the 
atmosphere, if it could, without stopping the earth’s motion, be 
divested of its regular diurnal and seasonal movements, and the 
eddies and storms resulting therefrom, would present to observa 
tion a somewhat intricate mixture of motions consisting of the 
following elements :— 

1, Certain initial movements, resulting mediately or immedi- 
ately from changes in the state of the sun’s energy, and affecting 
very wide areas, and being of the form of heapings up or draw- 
ings away of the atmosphere over these areas, the movements 
attaining their maximum height or depth at the centre of these 
areas. The centres of these areas would be immediately under 
the sun, that is to say, within the tropical latitudes, 

2. Waves re-ulting from the propagation in eastward and 
westward (and perhaps, though in a less marked degree north- 
ward and southward) directions of the impulses given by the first 
movements ; the waves which travel eastward being for some 
unexplained reason more pronounced than those travelling west- 
ward, but their rate of motion over the earth's surface being, on 
account of the rotation of the earth and the atmosphere’s inertia, 
slower in the eastward direction than in the westward. 

3. Small local movements over more limited areas resulting 
from the chance conjunctioa and interference of any two or 
more of the first and second movements. 

An extensive and detailed examination of the barometric 
records of stations scattered over the globe will bring to light 
facts either favourable or unfavourable to this hypothesis; and 
after this examination has been made, it will then be time to 
decide whether or not it is worth while undertaking the labour 
of dealing with the subject mathe nativa'ly, 

The matter seems important even theoretically, for in it and 
inve-tfgations of a like kénd are to be found attempts at a 
rational arrangement of the very complex collection of fac s con- 
tained in the various records of barometric abno-mal movements ; 
and practically also, for on the results of further investigation 
into it depends the confirmation or dismissal of a hypothesis 


e 

x Mr. H. F. ‘Blanford’s discovery of “a barometric see-saw b2tween 

Russia and India in the sun-spot cycle’? (vide NATURE, vol. xxi. p. 477) 
seems to support this hypothesis. ® 


which has given promise of furnishing a useful method of | 
weather forecasting. A. N. PEARSON, 
Acg. Meteorological Reporter for 
Bombay, January 10 ° Western India 





SCIENCE IN RUSSIA 


THE Kieff Society of Naturalists was opened in 1869, and 
soon had more than a hundred members, mostly belonging 

to the University. Like other Societies of Naturalists at the 

Russian Universities, its chief aim has been the exploration of 
Russian natural history in the neighbouring provinces, these 

explorations proving that though the region around the Dnieper 

was not quite unknown in its geological, Botanical, and z>ologi- 

cal aspects, still there were wide lacunz to be filled up before 
arriving at a thorough knowledge of it. Prof, Feofilaktoff, who 

had already published a geological map of the province of Kieff, 

assisted by several young geologists, busily explored, therefore, 

the surrounding provinces, especially on the right bank of the 

Dnieper, and published in the Memoirs of the Aief Society a 
series of valuable papers on the Cretaceous, Tertiary, and post- 
Tertiary of the region, as well as on brown coal on the Dnieper., 
The Phanerogamic flora of the Dnieper region being sufficiently 
well known from the former works of Professors Andrzeiowki, 

Trautvetter, Rogowicz, and several others, the chief attention of 
the Society has been devoted to the Cryptogamic flora; and 

numerous papers by MM. Borschoff, Plutenko, Waltz, Rishavi, 

Timofeeff, Ryndovsky, Moshinsky, an€ Sovinsky, on the algz, 

mosses, lichens, and fuagi of the Dnieper region, as well as 
of Caucasus, appeared in the M3moirs. In zoology the chief 
researches were directed towards the exploration of the inverte- 
brate fauna of the Black Sea, and whilst M. Bobretzky 
thoroughly studied the Annelids of the Black Sea, M. Krich- 
aguia carried out special studies of the Copepoda, and M. 

Paulson stulied the Crustaceans of the Red Sea, in order to 
compare them with those of. the great interior sea of Russia 
and Turkey. Several valuable papers were published at the 
same time on the anatomy and physiology of animals and plants, 

whilst the researches in chemistry and physics which were made 
at the Kieff University were mostly sent for publication to the 
Journal of the Russian Chemical and Physical Society at St. © 
Petersburg. 

Finally, the Kieff Society has undertaken, since 1873, the 
yearly publication of a most valuable systematic catalogue of 
papers in mathematics, in natural science, pure and applied, and 
in medicine, published throughout Russia in the numerous 
scientific publications which have grown up during the last ten 
years. These catalogues, which have reached @luring the last 
few years the size of large octavo volumes two hundred page: ip. 
extent for natural sciences and the same for medicine, are most 
valuable, as the number ‘of provincial publications rapidly in- 
creases in Russia, and scientific papers of great value are virtu- 
ally buried among the publications of the statistical committees, 
provincial assemblies, local scientific societies, and soon. The 
last (tenth) volume of this catalogue contains an index for the , 
whole series of ten volumes. 

The two last volumes of the Afemoirs (Zapiski) of the Kief 
Society of Naturalists (vols. v. and vi. 1879-1882) contains, like 
the preceding ones, a good manay valuable pipers. In geology 
we fiad several papers by Prof. Feofilaktoff and Schmalhausea, 
According to the former, the Eocene formation of the region. 
has its central parts in the Government of Kief, on the banks 
of the Dnieper. It consists of two series of deposits, the 
sandstones and sands of Traktemiroff, which only contain re- 
maiis of Mollusks ; and the Spondylus deposits which cover 
the former, and consist of sands, Spondylus clay, and greenish 
sands with plants (vol. v. fasc, 2). Thesz plants, accordinz to 
M. Schmalhausen’s researches, which will soon be published by 
the Soziety, are the Alga Chondri‘es, similar to the Eocene 
Chontrites Targionit; a Conifer similar to the Araucarites 
Duchartret ; fruits of Nipadites, similar to those of the London 
clay ; and pieces of Coniferze and Palms and of a B-omelite: 
(Br. Dolinskiz, Schmalh.,), fruits of tropical Leguminosae (Legz- 
minosites Rogowiczi and L. Feofilaktow?), and leaves of Ficus 
presca, All these plants have been found in the upper parts of 
the clay, whilst in the sands that cover it M. Schmalhausen found 
a preat numer of stems and leaves of marine Monocotyledons, 
such as Caulinites Rogowiced (a new species akin to the Casdivites 


parisiensts), and a new species of Zorterites, as well as parts of a 


new species of Graminea, Poloca®yrum incegtum (vol, vi. Pro~ 
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ceedings). In another paper Prof, Feofilaktoff gives a description 
of the diluvium of Poltava (vol. vi. fasc. 1). It coasists of three 
different series of deposits, namely, the lower boulder clay, the loess, 
and the upper boulder dzpositss The yellow loess of Poltava is 
a quite characteristic loess, and contains the usual Helix hispida, 
Pupa muscorum, and Succinea oblonga, but it is well stratified at 
certain places, as it contains intermediate deposits of sandy clay. 
The upper boulder clay reaches a thickness of forty to fifty feet, 
and contains boulders five to ten feet in diameter, It consists 
of materials brought from the north, with a mixture of local 
materials—chiefly of the underlying loess—without any kind of 
stratification of the different elements of which it consists, M. 
Sckm ilhausen gives a description, with a plate, of the stem of 
the Protopterise puncyzia, Sternb., from the Government of 
Volhynia. This sample seems to be the best known up to the 
present time, and M. Schmalhausen doubts whether this creta- 
ceous fern has been found anywhere in Western Europe in so 
well-preserved a state. The incomplete samples which were 
often found in Western Europe led to its being described under 
the names of /wWicites punctatus, Sigillaria punctata, Caulopteris 
punctata, and Protopteris Sternbergi, A note by Prof, Borschoff, 
on the downs of the Kyzyl-Koum Steppe, has been previously 
eioticed 1n these columns. We notice also several analyses of 
Caucasian mineral waters. 

‘he zoological papers are numerous and important, M. 
Krichaguin gives an account of his dredgings on the north- 
eastern coast of the Black Sea, and describes the following new 
species ôf Copepoda : Mgnstritla intermedia, Monstrilla pontica, 
Longipedia pontica, Tachidius Abrau, Canthocampus eguipes and 
longicaudatus, Liljeborgia pongea, Cleta brevirostris armata, C. 
Thalesiris, and C. Liljeborgia, Westwoodia pontica, Thalestris 
filifera, and Oithona minuta, Flis conclusions are: that the 
fauna of the Black Sea has great originality, owing to the large 
number of original genera it contains; that the cosmopolite 
forms either appear as original species, or have a resemblance to 
the Mediterranean ones, and that those species which are common 
to the Black Sea and northern seas have undergone important 
modifications (vol. v. fasc. 1). M. Sovinsky’s paper on the Amphi- 
pods of the Bay of Sebastopol (vol. vi. fasc. I) contains a complete 
monograph of the twenty-seven species he has found in this bay, 
and a description of four new species of Sunxamphitoé, Dexamine, 
and Microdeutopus. Another paper by the same author (vol, vi. 
fasc. 2) contains a comparison, with plates, of the Red Sea 
species Virbius proteus, as well as the genera Nikoides and 
Alpheodes, established by M. Paulson, with the Black Sea forms 
Virbius gracilis, Hell., Nikoides pontica, and the Mediterranean 
Alpheus dentipes, which are nearly akin to the above. M. 
Bobretzky, who published, in 1870, in the Memoirs of the Kief 
Society of Naltralists, a systematic description of forty-three 
species of Annelida Polych@ta, has recently revised his determi- 
nations on thé ground of new obseryations, as well as of the 
researches by MM. Claparède and Marion; and, without seeking 
to establish new species, he has preferred to establish a com- 
parison between the Black Sea and Mediterranean forms, and to 
maintain only the three following new species: Polynod incerta, 
Ophelia tavtrica, and Terebellides carnea. 

In the department of comparative anatomy we notice an 
elaborate paper by M. Rumshewich, on the development of the 
eye among Vertebrates, accompanied by numerous plates; on 
the internal muscles of the eye of Reptiles (Lacerta agilis, L. 
viridis, L. Stirpium, Chelonia fluviatilis, and Ch, midas), by 
the same; on the reproductive organs in Annelids, and on the 
origin of the blastoderm in insects, by M. Bobretzky ; and on the 
structure of the brain in man, by M. Betz. 

Botany is represented in volumes v. and vi., only by lists of 
Phanerogams and of Alyz in the district of Radomysl, on the 
Teterev River, by M. Sovinsky; and chemistry by an elaborate 


‘ypaper, by M. Barzilovsky, on the nitrotoluols, 


After having largely contributed during the years 1855 to 
1865 to the purely geographical exploration of the unknown 
parts of Siberia and the adjacent countries, the East Siberian 
branch of the Russian Geographical Society entered upon 
a period of more thorough scientific exploration of Siberia 
itself. The merely geographical expeditions, such as that of 
MM. Czekanovski and Miiller to the land of the Chuckches, 
became few and rare, and we now find the members of the 
Society engaged in a complete exploration of the natural history 
of Stheria, so that the two last volumes of the Jevestia! of the 


I Javestia of the East Siberiag branch of the Russian Geographical 
Society, vols, xii. anxii. Irkutsk, 1881 to 1883. 


‘East Siberian branch bring us a series of researches into the 


geology ani anthropology of Siberia. The first rank among 
these undoubtedly belongs to the geological explorations around 
Lake Baikal, by M. Chersky. The young gealogist of Irkutsk 
publishes for the first time a most interesting geological map of 
the coasts of Lake Baikal. It appears from this map that the 
great mass of the mountains on the western shore of the lake 
consists of Laurentian crystalline slates, mostly chloritic schists 
and gnéisses, overlying the aphanite schists and amphibolitic 
slates, with intercalation; of granites, granito-syenites, and por- 
phyries. The upper horizon of the same formation consists of 
the same slates an1 gneisses, with thick intesmediate deposits of 
limestones. The whole is covered to the west with Silurian , 
deposits, a large Jurassic freshwater basin occupying the depres- 
sion of Irkutsk. Smaller depressionsgre occupied by freshwater 
Miocene deposits, The most important result of M, Chersky’s 
researches is that (as was foreseen on the ground of orozraphic 
and architectonic data) the depression of Lake Baikal is not a 
longitudinal valley, as might be supposed at the first aspect. 
The chains of mountains we see on its western shore reappear 
on the eastern shore, maintaining the same direction from south- 
west to north-east, and crossing the lake in the shape of sub- 
merged low ridges. On the south-eastern shore of Lake Baikal 
M. Chersky found the continurtion of the high plateau of 
Eastern Siberia consisting of the same two parts of the 
Laurentian formation, and covered with lywer Silurian deposits, 
the depressions of which were occupied during the Tertiary 
period with freshwater lakes ; there are also numerous traces of 
great lakes which covered wide tracts during the Post-Glacial 
period. As to the glacial period, the number of accurate observa- 
tions published by the East Siberian geologists is unfortunately 
not in proportion to the amount of theoretical discussion, the 
only sure and new facts we have to mention being the presence 
of roches moutonnées, due to glaciation, on the northern shore of 
Lake Kossogol, that is, on the high plateau at the foot of its 
border-ridge, the Sayan Mountains (they were described by the 
late M. Czekanovski); traces of glaciatiéi# in the higher parts 
of this ridge; polished roches moutonneés at several places of the 
high plateau in the basin of Selenga, requiring, however, a more 
careful examination; and glacial deposits in the valley of the 
Irkut, due to local glaciers, whose extremities reached a height 
of less than 2000 feet above the present s a level. 

The Siberian branch of the Geographical Society has taken, 
during the last few years, a lively interest in anthropology and 
archeology, and we notice in the two last volumes of its /svestza 
a series of papers on this subject. M. Vitkovsky’s excavations 
of grave-mounds of the Stone period on the left bank of the 
Angara, at the mouth of the Kitoy, and also of the sand-hills 
which were inhabited by prehistoric man, have yielded a very 
rich collection of bones and implements. No less than twenty 
complete skeletons were dug out, twenty-five nephrite hatchets, 
numerous nephrite, jade, and quartzite arrow-points, bone 
needle; and implements for fishing. The most interesting 
feature of these implements is the presence in very great num- 
bers of carved pieces of slate, pretty well polished, and represent- 
ing seals. They occur in large quantities (160 in M. Vitkovsky’s 
collection), and are of all sizes, from 150 millimetres to 15 
millimetres long. These carvings of seals, as well as other 
implements, are illustrated in the plates which accompany M. 
Vitkovsky’s paper. The skulls testify that the inhabitants of 
the Downs were a mixture of dolichocephals and brachiocephals, 
the former seeming to have predominated. The jade of which 
the hatchets were made was probably taken from the jade 
boulders which are found in the valley of the Byelaya River in 
the Government of Irkutsk. We notice, also, most valuable 
papegs by M. Agapitoff on the hieroglyphics on cliffs on the 
western shore of ‘Lake Baikal; and on the remains of 
prehistoric man in the province of Irkutsk, and on Olkhon 
Island. The hieroglyphic inscriptions on cliffs which are so nume- 
rous in the district of Minusinsk (they were lately figured in the 
St. Petersburg Zevestia of the Geographical Society) were sup- 
posed to be very rare towards the east; but simply because they 
remained unknown. Those on Lake Baikal (reproduced? in the 
Siberian Zzvestia) represent several men, of two different sizes, 
reindeer, deer, birds, and, most probably, a horse with a man 
upon it. The old graves are very numerous, too, on Olkhon 
Island, and they belong (according to the measurements of the 
skull) to Mongolians, as well as the remains of stope walls which 
were discovered on the shore of Lake Baikal, ‘They contain iron 
implements, as well as glass globulgs and amber pearls. 

The Siberian branch of the Geographical Society has also, 
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during the last few years, devoted much®attention to the meteoro- 
logy of Siberia, and, besides the meteorological observations 
made at its stations, it has collected materials for ascertaining 
the dates of the freezing and breaking up of the ice in Siberian 
rivers. The list of these dates for the rivers of Siberia for the 
years 1874 to 1880 will certainly be consulted with profit, as 
also several brief notes on amber in Siberia, on chemical analyses 
of salt from various salt lakes, and of coral from the Nerchinsk 
district, and from the banRs of the Amur, as also other smaller 
notes. 


EXPERIMENTAL RESEARCHES ON THE 
ELECTRIC DISCHARGE WITH THE CHLO- 
RIDE OF SILVER BATTERY? 


“THE authors recall that et the conclusion of the third part of 

their researches (PAz/. Trans. for June 11, Part I. vol. clxxi.) 
they stated that they intended to make an investigation on the 
dark discharge, and the special conditions of the negative dis- 
charge ; this paper contains a number of experiments, more 
especially on the latter subject, and also others intended to 
throw light on the general nature of the electric discharge 
through gases. 

The first part of the paper describes some experiments made 
with vessels of different forms in order to ascertain whether the 
dimensions and shape of the vessel have any effect on the 
pressure of minimum gesistance to the electric discharge. This 
was found to be the case ; for example, witha residual air charge 
in a spheroidal vessel 7 inches (17°8 centims.) long, and 5 inches 
(12°7 centims.) diameter (Fig. 1), the pressure of minimum 
resistance was as high as 3 millims., 3947 M; while in a tube 
22°5 inches (57 centims.) long, and 1°625 inches (4'r centims.) 
diameter, it was only 0°69 milim., 908 M ; again in a smaller 
tube 23 inches (58°4 centims.) long, and 0°75 inch (1*9 centims.) 
diameter, it was I millim., 1316 M. It is evident, therefore, 
that not only the dimensions of the tube, but possibly also the 
shape of the termigals, have an influence on the pressure of 
least resistance, and it is very probable that in the atmosphere, 
where lateral éxpansion is practically unlimited, the conditions 
of minimum resistance are different from those which exist even 





Fig. r. 


in very large tubes, and that this may influence the height of the 
aurora. 

The paper next deals with the discharge in miniature tubes 
4 inch (2'2 centims.) long, and } inch (0°63 centim.) diameter, 
with terminals nearly touching ; at first it required 2400 cells to 
pass, then a single cell would do so, but after standing a short 
time it required 4800 cells to reproduce a discharge. In 
another tube 13 inch (4'4 centims.) long and # inch (0'95 
centim.) diameter), with the terminals distant O°OOIO4 inch 
(0°0264 millim. ), it required 2240 cells to produce a discharge, 
then the potential had to be increased to 11,240 cells to do so. 
Ultimately even this number failed, but after the tube had lain 
by for some days 600 cells could pass, Itis very possible that 
the strong discharge in the first instance volatilised a portion 
of the terminals which were of platinum, and that this volati- 
lised metal condensed afterwards, or else that the terminals ab- 
sorbed the gas so completely as to produce a vacuum too perfect 
to admit of a discharge taking place; and that ultimately suf- 
ficient of the occluded gas was again given off to render it again 
possible. 

In connection with the occlusion of gas by terminals a case is 
described in which the terminals are of palladium and the charge 
hydrogen (Fig. 2). After a few discharges the terminals oc- 
cluded*some of the gas, awd when a fresh one was produced a 
volatile compound of hydrogen and palladium was given off, 
especially from the negative, and produced a dense, mirror-like 
coating on the inside of the tube (Fig. 3); this was reoccluded 
by standing for a couple of days, leaving the tube free, and again 


* Abstract of paper read at the Royal Society on June z4, by Warre 
De La Rue, M.A., D.C@.L., F.R.S., and Hugo W, Mullen PhD. FRS, 
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given off to form a new mirror-like coating with a fre-h dis- 
charge ; this property has continued since March, 1875. 

The paper next describes experiments to ascertain the length 
of the spark in dry air and in air saturated with moisture. It 
was found to be practically the sape in both cases. With 10,860 
cells the mean length of the spark between two rarab ploidal 
points was found to be in dry air 0°45 inch (I'r centiims.), in 
moist air 0'447 inch (1° centims.). 

The next subject taken up is the discharge in a tube from two 
batteries, first in the same and then in contrary directions, In 
the tube are two terminals at each end, one pair at opposite ends 
being inclosed in two short pieces of tube 9 Inches (22'S cen- 
tims.) long and 4 inch (1'27 centims.) diameter; the main tube 
being 31 inches (95°2 centims.) long and 14 inch (4'4 centims.) 
diameter. The various phases of the styatified, discharge are 
represented in an engraved mezzotint steel plate copied from 
photographs, and show the effect of the one stratified discharge on 
another stratified discharge produced bya second battery. It is 
seen that two discharges in contrary directions may take place in 
the same tube, and that the one modifies the aspect of the other. 

Experiments are also described in a tube in the form of a cross 
with four arms at right angles (Fig. 4), with two separate bat- 
teries connected in various ways with the different members. 
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The experiments were made both in air and in hydrogen. By 


the introduction of external resistance of one of the batteries, the 
discharge could be readily identified as belonging to that battery 
by the effect of the resistance on the character of the stratifica- 
tion, In one of the mezzotint plates are several figures copied 
from photographs which show clearly the phenomena produced. 
Calling the poles P and N of one battery, A, and P and N’ of 
the other, B, it is shown in one case when two currents were 
equal 0'0083 ampere, that a discharge from A battery goes from 
P in the direction of N only so far as the junction at the cro:s, 
and then turns off to Nn’, the regative of the other battery 8 ; 
while, on the other hand, the discharge of the B battery goes 
from P’ to Nof the a battery. The case is different if an external 
resistance is introduced in one of the discharges, reducing it to 
000087 ampere, then the discharge of the A battery goes from P 
to N, and that of the B battery from P’to N’. There is a bending 
down, however, of the strata of the weaker discharge of the 
cross junction, in consequence of the action of the stronger one. 
The authors remark that one cannot but be impressed, from 
the experiments described in the paper, and @thers in their 
former papers, by the apparent plastigity of the aggregate assem, 
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blage of molecules constituting a stratum “hich yields to 
external influences that modify its form. 

The authors describe and figure a care of complex strata in 
the form of an outer bracket convex towards the negative (Fig. 5), 
and close to it an inner chord ; also discharges in various gases 
in tubes of large dimensions, 37 inches (94 centims.) long, and 
54% inches (14°83 centims.) diameter. In these the stratification, 
which is comparatively narrow at the terminals, extends in a 
conical form from the terminals to the full diameter of the tube. 

They have found that the dark space in the discharge in 
vacuum tubes is only relatively actinically dark in comparison 
with a stratum, and they succeeded in obtaining a photograph 
of the dark space in thirty-five minutes as strong as that from a 
stratum in two and a half seconds ; consequently they conclude 
that the dark space is 840 times less actinically bright than a 
stratum. 

The authors next describe a number of experiments, by means 
of a Thomas-Becker electrometer used on a method, to avoid 
leakage, proposed to them by Prof. Stokes, to ascertain the 
difference of potential in different parts of a vacuum tube having 
a number of rings sealed within it, also in other tubes of special 
construction. These bring out instructive information, in refer- 
ence not only to the relative resistances of different lengths of a 
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column of gas at various pressures, but also forcibly to the 
mpediment presented by the terminals themselves to the 
passage of a discharge from gas to terminal and terminal to gas. 
It is shown that, at moderate exhausts, the resistance to the 
passage of the discharge is ypiform along the length of the 
column of gas, ‘and that at high exhausts it is not so, and that 
the total resistance increases tut slightly with an additional 
length of the column ; moreover, that, at these low pressures, 
thé main impediment is in the passage of electricity between 
gas and terminal or terminal and gas; this is much greater at 
-the negative than at the positive terminal, 


K 


Fic. 5. 





FIG, 4. 


` cork offtring a resistance of 4,300,000 ohms. Tn the tube were 
sealed three idle wires, f 2, 3, covered with the exception of 
their extremities with fine glass tubing (Fig. 6). No. r idle 
wire is 0°002 inch (0°005 centifu.) ; No. 2 0*2 inch (o's centim.) ; 
and No. 3 0'6 inch (1°5 centims.) from the ring. The ring 
terminal, when connected to earth, was found to -be always at 
zero potential ; notwithstanding this there was frequently ob- 
served, more especially as the exhaust was ‘increased, a negative 
potential when the idle wires were connected successively with 
the electrometer, amounting in one case with an air charge, 


pressure 0’Or millim., at wire No. 2, to 1068 cells, at wires r ı terminal is a ring, 
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The autbors have next Studied the electrical condition of a gas 
in the immediate vicinity of the negative terminal. In order to 
do this they constructed a tube 4% inches (11°4 centims.) long 
and 14 inches (4'8 centims.) diameter, One terminal is in the 
form of a point, the other in the form of a ring. The positive 
pole of the battery was connected with the point, and the 
negative either to the ring alone or to earth as well; the 
' ring terminal of the tube was, when the battery was insulated, 

connected with earth either by means of a stout wire or 3 feet 
' (91°4 centims.) of fine platinum wire, 0'002 inch (o'co5 centim.) 


| diameter, and offering a resistance of 81 ohms, or a moistened 
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and 3 to 912 cells. At other times a plus potential was observed. 
Many experiments were made to determine the precise conditions 
which developed a negative potential or a positive potential, but 
unsuccessfully, and it was inferred that this depended on the 
condition of the discharge itself within the tube. Itis certainly 
very remarkable that, while the potential of the negative ring 
was absolutely zero, a high negative potential should be deve- 
loped in its near vicinity. 
The authors remark that every one familiar with the appear- 
ance of a stratified discharge will have noti@@ when the negative 
that as the exhaust proceeds a spindle of light 
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Fig. 7. 


approaches and at last protrudes through the interior of it 
(Fig. 7, I, 2, 3, 4, 5); this spindle they regard as a visible 
exponent of strong action among the molecules of gas composing 
it: _ In order to probe its electrical condition they prepared a 
tube with a central idle wire surrounded by a minute glass tube, 
except its extremity, and projecting to a distance of # inch (0°95 
centim.) from the plane of the ring, which was made negative. 
Another idle wire was sealed in the tube o'15 inch (0°38 centim. ) 
from, the periphery of the ring. As the exhaust proceeded with 
a charge of carbonic‘anhydride, the spindle approached the ring 
and ultimately protruded through it. It was found that the 
e e 


` = ~~ 


potential of the central idle wire increased with the exhaust, 
until it nearly or quite equalled that of the whole tube; while 
that of the external idle wire was only o'os4 that* of the 
tube, . ° 

A great number of experiments were made to test the poten- 
tial across a stratum a, 4, and across a dark space c,d, respec- 
tively, by two idle wires sealed in suitable positions in a tube, 
one of which was connected with earth, the other with the elec- 
trometer (Fig. 7, 6). The gases used were carbonic anhydride 
and hydrogen respectively. Asa mean of a gre&t number of 
experiments it was found that when a dark space was straddled, 
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the potential being reckoned 1, then when a stratum was 
straddled the potential was 1'243, 1°229, 

On testing two idle wires distant § inch (1°6 centims.) apart 
with a Thomson-Becker galvanometer, the current in this frac- 
tional part of a tube was found to go frequently in the reverse 
direction to that of the main current, and when the galvanometer 
was connected to two idle wires diametrically opposite, currents 





were indicated sometimes in one direction, sometimes in another 
across the tube (Fig. 8). These experiments seem to indicate that 
there are eddies in the gas durinz a discharge, as if the motion 
of the molecules conveying an electric discharge was of an 
epicycloidal character, The authors conclude by saying that it 
is possible that the eddies may be connected with the production 


of strata. 
o 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxFORD.—We are requested to announce that the Savilian 
Professorship of Geometry is vacant, and an election to the 
office will be held before the end of Michaelmas Term (Decem- 
ber 17). A Fellowship in New College is now annexed 
to the Professorship. The duty of the Professor is to lecture 
and give instruction ig Pure and Analytical Geometry. 

The combined emoluments of the office from both sources 
will be, for the present, 7007. a year, but may possibly hereafter 
be increased to an amount not exceeding goo/. a year. 

Candidates are requested to send to the Registrar of the Uni- 
versity their applications, and any documents which they may 
wish to submit to the electors, on or before Wednesday, 
October 31. 
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Bulletin of the Belgian Royal Acatemy of Sciences, June.— 
On the action of amygdaliue during the germination of bitter 
almonds, by M, A. Jorissen.—Determination of the specific heat 
of some organic bodies ; variations experienced by this quantity 
through change of temperature, by M. de Heen. Of the eleven 
substances examined, three only—the formic salts of sodium, 
calcium, and barium—naintained a perceptibly constant specific 
heat within the limits of a temperature ranging from 10° to 93°C. 
A considerable increase of specific heat was shown by most of 
the other bodies tested.—Note on a double series of equations, 
by M. E. Catelan.—Anatomical study of the /Eschnines (Æ. 
grandis aud heros), by Baron Edm. de Selys Longchamps. Ap- 
pended is a complete tabulated classification of the Eschnideze 
(Æschna of Fabricius and Latreille).—On a deposit of O/dhamia 
radiata (Forbes) recently discovered in Tubize, Brabant, by M. 
C. Malaise. From its position in the Brabant schistose system 
the author is induced to refer this rock to the Lower Cambrian 


formations.—Attempted determination of the relation c of the 


principal momenta of inertia in the terrestial spheroid, by M. E. 

Ronkar, In this paper a twofold series of calculations are 

made, based respectively on the hypotheses of Lipschitz and 

Laplace regarding the mean density of the crust of the earth.— 

Note by the editor on the explanation of the prevailing biue 

colour in large volumes of pure water advanced by M. Montigny. 
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Annalen der Physik und Chemie, July. — Electrical re- 
searches, by G. Quincke.—Researches on the slow discharge, by 
Heinrich Hertz, with six diagrams.—On the difference in the 
discharge from the positive and negative electrodes, by H. Hell- 
man of Riga.—New observations on the thermo-‘and actino- 
electricity of rock crystal as a reply to a memoir of C. Freidel 
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and J. Curie, by W. Hankel.—-On the variation of the moone s 
coefficient with the hardness of steel, by Hugo Meyer. Onti 
coefficient of friction of mercury and its variation with the ter: 
perature, by Synesius Koch, with three diagea ns —Tivory f 
light for perfectly transparent light, by W. Votert.—Conecerni a 
the theory of light, by ©. Lommel*—On the sound of ininain > 
flames, by K, Noack (three diagrams).—A new apparati fo 
showing Foucault’s stream:, by Dr. A. von Watenhofe 1.—Cz 
the relation between the fundamental note and overtone: 
transverse vibrations in open metal cylinders, by Hugo Foake 
—On the reciprocal of the strain of closely-tuncd eline bo ji 
by Dr. G. Krebs. 
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Linnean Society of New South Wales, June 27.--Py ¢ 
W. J. Stephens, M.A., in the chair.—The FORMING pape. . 
were read :~-Descriptions of new genera and species of H hes Ly 
Charles W. De Vis, BLA. ‘Two genera are de crise, D: ae 
hora of the family Cirrhiide, and Lene of the Fangs cba’. 
ping. The new species decribed ares Ge 2s 
Girella neuralis, Dactylophora sem maculata, Piatveepe s 
semermis, Polynemus specularis, Lene satire, Sly 
strenua, Trechocopus sanguinolentus, Labrichth; 3s dax, Pana- 
notata, Synaptura cineres, and Crossorhinns onnu: -A foon 
paper on plants indigenous in the immediate nerrhibonr™ oxi 
Sydney, by Mr. E. Haviland.—Localities of -ane spse, 
Polynesian recent mollusca, by Joan Brazie, C.M. Z.S., ae. 
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Academy of Sciences, Augusi6.—M. Blan “hard, pres te 
in the chair,—Preliminary reports on the tana’ of Ver 
December 2, 1882, at the Transit Stations of ilar, uO; 
IYAbbadie, Callandreau, and Chapuis; of Mexica i 4 
Bouquet de la Grye, Héraud, and Arago; of Maruniy , 
MM. ‘Tisserand, Bigourdan, and Puiseur: of (lot is, ' 
Perrier; of Patagonia, by M. Fleariais; of Chih, by s3 
Bernardieres, Barnaud, and Favereau; of Chubat, Dy Al, U4 
of Monte Video, by M. de Penfentenyo ; of Ria Nero, by 
Perrotin; of Cape Horn, by M. Courcelle-Seneail ef Ba 
by M. Perrin. These reports, deposited with the Secr: 
the Academy on the return of the several expe ions. 
collected together for the convenience of astronoinieil ita 
—Active or dynamic resistance of solids. Grachie repre 
tion of the laws of longitudinal thrust applied t on: ev! 
prismatic rod, the other end of which is five? (canctu cd 
MM. de Saint-Venawt and Fla:nant.--[n reniy to a recete 
munication by M. Jamin on the critical point of iaf Ged -a 
letter was read from Mr. W. Ramsay, who claim. priority ores 
covery, and points out that he had already delesuuned the 
critical point in a memoir which appeared in the Proce fussi 
the Royal Society for April 22 and December 16, 1889.—Ort' 
application of Ampére’s methad to the investie ition of the e's 
mentary law of electric induction by variation of inte: ry, 
M. Quet.—On boron, by M. A. Joly. In this paper tie efits ` 
determines the existence of a combination of b -or end cibo 2 
re-erving for a future communication a study of the variog feos. 
pounds containing these two elements.—Oa the blood pls deus 
of M. Bizzozero, and on Norris's third or invisible bof es 
puscle, by M. G. Hayem. It is shown that the weéatle 
“plaquettes,” claimed by Bizzozera as a new discove ydin rh. 
Italian Archives of Biology for January, 1882, c! sej., ace emp 
the ‘‘hoematoblasts ” already described by M. Mayen. fa c- 
other hand Norris's ‘third or invisible corpu cle,” which H. 
been identified with the heematoblasts, appears nat to be ae, 
element at all, but merely an artificial product results froe t 
various manipulations to which the blood had been satiecte.. ’ Vis 
English olbserver.—Experimenial researches on to ne phe ioue 
relative to the absorption of animal fats, by M, A. Leded. i, —9 
the true character of the ophthalmic afection known asa tre ov, 
keratite, by M. G. Martin. —New researches on the curve al t 
muscular shock in various affections of the nervo-antsce’ er $to- 
tem, with three illustrations, by M. Maurice Merle. vr., 
Influence of sea water on freshwater ani nat, aslof fety iue 
on marine fauna, by M. Felix Plateau.—On barymetric 4 à 
in connection with igneous eruptions, by M. Fr. Lau 
argued that gaseous and other eruptions are dee exctud 
rapid variations of atmospheric pressure. 
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hysiological Society, July 20,—Prof. Kronecker reported 
1a jaumber of investigations recently carried out in the divi- 
sior of the Physiological Institute under his care: Dr. Open- 
schewsky , bad continued hiş observations, communicated at 
the;meeting of June 15 (NATURE, vol. xxviii. p. 264), regarding 
the! influence of the vagus on rhythmical movements of the 
ia produced by artificial anemia. As the result of his 
er examination he found that the vagus sent two branches 
of fnerves to the cardia: one causing its contraction, the other, 
when alone stimulated, its dilatation. In the vagus trunk the 
enyarging nerves were in the preponderance, and, on the whole 
of itke vagus being stimulated, induced an interception of the 
contractions of the cardia. Inademonstration of the ex periment 
` it was shown that afjer destruction of the stimulating branch of 
thej vagus the irritation of its trunk invariably provoked dilata- 
tios of the cardia,—Dr. Jacub had made experiments regard- 
ing \the strength and rhythm of the movements of the uterus, and 
regalrding the influence on these movements of a number of ‘sub: 
- stange”, such as secale, ether, chloral, strychnine.—Herr Aron- 
@hn had instituted a long series of observations on the physi- 
ology of smell, observations which he himself communicated to 
the’ meeiing. It is well known that Weber, from experi- 
ə ments made with eau- de-cologne, had laid down the state- 
ment hitherto universally accepted that gaseous substances 
were alone capable of stimulating the extremities of the olfac- 
, nerves. In opposition, however, to this doctrine there was 
‘fact of fishes being able to smell, a fact Herr Aronsohn 
ernie establishe Ants’ eggs, which are greedily de- 
red by goldfishes, he saturated with a strong flavour of 
fostida, and on placing them within reach of a number of 
gly goldfishes they all darted away from the otherwise 
oufy food, He therefore repeated Weber’s experiment ex- 
ly isthe manner prescribed, and had, like him, his sense of 




















a 
ton. Immediately, however, such an intense sensation 
in was experienced, that the experiment had very soon 
abandoned. It was evident that Weber’s solution 
much too concentrated, and that in order to achieve trust- 
iy results dilutions of much larger proportion would have 
e made use of. Moreover, for the purpose of solution, 
of the water which produced so powerful an effect on the 
‘he common salt solution of ‘6 per cent., which was of 
mt effect, would require to be employed. Finaily the 
‘aperature would have to be imparted to the fluid. Under 
onditions a long series of experiments was now instituted 
il of nettles, camphor, eau-de-cologne, and other smelling 
nees. In far the greater number of cases these experi- 
; yielded Vea results. Granted that the solutions had 
:cessary degree of dilution (which among the different ma- 
wriais Varied an I to "@pI per cent. ) and the due temperature 
~ Which might’ ra-ge from 37° to 6@ C., though from 40° to 
C. proved the most suitable), then on their application to 
: nostrils a decided and lasting smell was perceived. These 
eriments were not only carried out by Herr Aronsohn him- 
ut were repeated by other competent observers, the due 
a s of dilution and temperature, which differed according to 
‘the different observers, producing always the same effect. The 
re ultlin the one case as in the other was invariably positive, and 
went 4o refute the hitherto current notion that gaseous substances 
ealone affected the sense of smell and that fluids had no effect on the 
lfactery nerves. , On emptying out the fluid there was mostly 
always left a scent of which one remained sensible for a very 
poa ehe time. Contrary to former declarations, the breath 
i itted from the lungs also decidedly affected the olfactory 
serves, provided the experiment were conducted in such a way 
that the particles to be smelled on expiration could reach the 
supper parts of the nostril. Herr Aronsohn finally made ob- 
servations tending to establish the liability to weariness of the 
ense of smell, a fact of which any one might readily convince 
uimself by the following experiment :—Let him take two roses, 
4 and B, as like each other as possible ; let him now first smell 
4 for fifteen consecutive seconds, and then on trying B he will 
id it has very much less scent, or none at all. Let the olfactory 
ense now recover itself, and then let him, conversely, first smell 
3 for’ filteen seconds, and pass to A; he will now find the 
fective or negative scent in A as formerly in B.—Dr, 
irected his observations towards the discovery of 
itions determining the fact that now and again, 
cutting of one carotid animals could not be bled, 







r 


e e 
© 


NAT URE 





TR 16, 1883 


but in order to this end a second carotid must a be 
cut. In the pursuit of this problen a series of important 
facts came to light demanding further searching study, and which 
therefore can here for the present only be alluded to. In all the 
larger arteries it has been observed that on the cutting of a blood 
vessel only a certain fraction of the total blood, fram about two- | 
thirds to five-sevenths, runs away, and rben without any visiblecause 
the bleeding stops, th ugh the wound is still gaping wide, and no 
trombus is forthcoming, Let another equally large artery be 
opened, and a quantity of blood, often considerable, will i-sue 
from it in turn, and then of itself cease ; and still a third artery 
may be cut, which will again yield a further bleeding. The 
quantity of blood circulating in the body has no influence on 
this phenomenon, From a ‘certain artery the same quantity of 
blood was discharged, alike whether a ‘6 per cent solution ofe 
common salt was beforehand largely injected into the animal, or 
& portion of blood withdrawn from @ beforehand. Just as little 
influence bas the blood pressure on the quantity of blood shed 
through the cutting of a larger artery. In an animal one arteria 
femoralis was freely cleared out of its integuments for a con- 
siderable extent of its surroundings, while another was left in its 
natural position. The last on being cut shed a certain quantity 
of blood at double the speed, z.¢. in half the time taken by the 
freely cleared artery. The vagus showed a very remarkable 
influence on the bleeding from a cut artery, an influence to be 
further traced and demonstrated in the continuation of the 
experiments. 
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being all teleological factors in the expression of this 
“ideal.” 

Now in the first place we do not require a revelation 
from another sphere to tell us that “there’s ne’er a villain 
dwelling in all Denmark but he’s an arrant knave,” and 
biologists may similarly remark that they do not require 
any transcendental analytic to inform them that an or- 
ganism is something more than a mechanism. But it is 
indeed a,startling announcement to be told that in the 
investigation of an organism we are to rise above “‘the 
category of causation,’ and carr} into our-inquiry the 
conception of teleology. And still more startling is this 
announcement when we are told that the teleology which 
we are thus to embrace is not in any way connected with 
the hypothesis of a designing mind, but is a something 
which we ourselves are, as it were, to read into the facts 
which we investigate, by means of a “creative synthesis 
f thought.” It is here, we think, that the “men of 
cience” ought to take thgirsstand; we are all agreed 
hat an organism is something more than a mechanism, 
but we are not agreed that in any department of science 
re we justified in quitting the category of causation. On 
he contrary, for our own part we decidedly maintain that 
his is the category the limits of which mark the limits of 
I] scientific research, and that in whatever degree science 
resumes to overstep these limits, in that degree has it 
eased to be science and become metaphysical specula- 
ion. Moreover, we should say that the speculation is, 
o far as science is concerned, of an exceedingly vicious 
ind. It was bad enough to have the “final causes” of 
he older teleologists posited as the ultimate touchstones 
f scientific truth; but it seems to us much worse to 
ave a system of telenlogy of our own manufacture put 
nto its place. Thus, to take an illustration, it is the out- 
ome of a judicious “application of the categories” to 
ssert that a great gulf is fixed between the living and the 
ot living in nature, and therefore that “we can never 
ope to finda case of adfogenests as a matter of fact.” 
ow we conceive it is the part of a man of scienceas such 
o entertain no such bold statement as this. It is, to use 
term of which this school of philosophers is particularly 
ond, the worst form of “dogmatism’’ thus to affirm, on 
rounds of metaphysical speculation alone, the antecedent 
mpossibility of any discovery in science—most of all 
ith reference to a matter touching which we are so much 
n the dark. If our working biologists were ever to adopt 
he categories as guides to their methods of inquiry, here 
Ks a case in which all attempts at inquiry would be barred 
hy an @priore dogma; and the same is true of every other 
vase where the “category of causation ” is sought to be 
»vershadowed by “the higher categories.’’ Thus, to take 
nother example, in order to show the necessity for the 
smployment of these higher categories in science, it 

s argued that the regeneration of the amputated limb 
§ the newt is ‘‘wholly unintelligible,” save as an 
«xpression of thé -teleological impulse to the recon- 
truction of our ideal type or organism. But, without 
vaiting to ask what becomes of such an impulse in the 
case of any of the higher Vertebrata when similarly muti- 
ated (perhaps the matter in this case zs “ wholly unin- 
elligible,” but whether or no the illustration can scarcely 
xe deemed a happy one), we object,” in the first place, 
hat by discarding the category of causation an a prior? 
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barrier is arbitrarily set up against any scientific inquiry 
into the facts; and in the next place? that the higher 
categories cannot possibly furnish any semblance of what 
may properly be termed an “explanation.” To say that 
“each cell is directly determined in its action simply by 
what it has to do in order that the vital activity of the 
newt may be restored to its normal condition,” is not to 
explain the process ; it is merely to restate the fact. And 
in al] similar cases the so-called “ explanation” which is 
furnished by the higher categories amounts to nothing 
more than saying that the thing to be explained is what 
itis The truth, in short, is that outside the category of 
causation we cannot explain anything in a scientific sense. 
We may change our “ point of view” as often as we choose 
by regarding a thing now as mechanisin, now as organe 
ism, now as beautiful, again as moral, and (if we may be 
allowed to add to the categories) lastly as comical. But 
by thus changing our point of view we are in no wise 
adding to our knowledge in the way of explanation ; we 
are merely regarding one aspect of a thing to the exclu- 
sion of its other aspects. 

Let it not be thought that in making these remarks 
we are actuated by any azimus against the transcendent- 
alists. In the region of philosophy their ‘‘ Copernican 
change of thought,” which makes the universe revolve 
round the philosopher, may be a change fraught with all 
the importance which its adherents claim for it. With 
this, as we have said, we are not here concerned ; we are 
only considering the system ‘‘ from one point of view,” or 
in its relation to science, and here we find that its teach- 
ing appears to be seriously at fault. We have endeavoured 
to show that it is not only of no use to puzzle the “ plain 
man” of Locke in the person of the modern biologist by 
telling him that “the organism, gx organism, is not in 
space at all;’’ but that even if the biologist could be 
made to understand what is meant by such a statemept, 
his acceptance of the meaning would be worse than use- 
less to him in his work. Far, therefore, from feeling 
with our authors that for “such a class (če. specialists 
in science) the mastery of the critical investigations of 
Kant and Hegel, or at least of conceptions which have 
been profoundly influenced by these writers, will in the 
near future be absolutely essential,” we believe that the 
less men of science, in their capacity as such, have to do 
with these investigations the better will it be for the pro- 
gress of their own. And, on the other hand, seeing that 
the critical philosophers are so ready with their advice, 
we may in our turn conclude with a word of advice to 
them, by observing that it will be the better for the credit 
of thgir system if they cease from their kindly endeavours 
at teaching our Hannibals to fight. 

GEORGE J. ROMANES 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opintons expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, 

[Zhe Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. | 


Simultaneous Affections of the Barometer 


I HAVE just read in the columns of your journal thg very 
interesling communication (Part If.) from Mr. A. N. Pearson 
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regarding the transmission eastwards of barometric movements, 
and in which he likewise alludes to simultaneous affections of the 
barometer. Speaking of these latter he says: ‘‘ As to the 
cause of the-e widely distributed simultaneous movements of the 
barometer... I have no evidence of any value. The most 
natural idea is that a connection direct or indirect may be traced 
between them and changes in the state of solar energy. .. . I 
have not a sunspot curve for the years under consideration, and 
cannot therefore make the necessary comparisons.’’ 

I may mention that simultaneous affections of atmospheric 
pressure were fir-t observed by the late John Allan Broun, and 
thate I hawe compared his instances with sunspot records. The 
results of this comparison were published last year in the Zro- 
ceedings of the Literary and Philopphical Soctety of Manchester, 
Í have not the volume here with me, but if my memory does not 
deceive me an increas? of pressure was found to be associated 
with increasing -unspots and a decrease of pressure with decreas- 
Ing sunspot. | - BALFOUR STEWART 
ø Devonshire, Avgu-t 17 


ES a 


Dreaming 


INSTANCES have lately been described in NATURE of remark- 
able formation or perversion of dreams at the instant of waking. 
Allow me to offer you the following, which was vividly impressed 
on, my mind, and which I still rememter with the utmost 
accuracy :— 

In the summer of 1822, when an undergraduate of Trinity 
College, Cambridge, I was permitted to reside in College rooms 
during the summer long vacation. As fires were not wanted in 
our sitting-rooms, it was customary for each resident’s bedmaker 
or other officer to carry his water-kettle for breakfast and tea to 
the College kitchen, and bring it back with water boiling. On 
one accasion I had overslept my usual hour, and I dreamed a 
dream. I was at the gate of a country farmyard well known to 
me, and there came a long procession of horses, asses, oxen, 
hogs, sheep, and all the animals usually to be found in a farm- 
yard, followed by a north-country drover with his plaid or maude 
crossed over his shoulder, who walked up to me and said, ‘Sir, 
I have brought your cattle,” In an instant I perceived and 
actually heard (so intimately were the auditory sounds and the 
intellectual interpretation intermixed) that my bedmaker was at my 
chamber door calling to me, ‘‘Sir, I have brought your kettle,” 
The hearing had been confused ; there had been no reasoning ; 
but there had been instantaneous vigour of creative imagination. 

An admirable instance of the same kind is described in the 
Ja& chapter of Scott’s ‘*Rob Roy.” Scott appears to have 
been in some gneasure a student of dreams. I refer with plea- 
sire to the description gf FitzJames’s dream, after a day of 
labour and an evening of excitement, at the end of the first 
canto of ‘The Lady of the Lake.” A., B. G. 

August 18 





Thunderstorms and Aurorz 


I wouLp like to ask if any observer has ever suggested a 
possible connection between thunderstorms and the aurora ? 
Last evening a very heavy shower, accompanied by much 
lightning, passed to the north of this place. Other black clouds 
were seen to the south and west, and at nine o’clock flashes of 
lightning might be seen darting across the clouds in nearly all 
directions, It was evident that the air was heavily charged with 
electricity. Just before retiring, about midnight, I looked from 
wy window to see if a shower was still threatened at this point. 
I found the heavens quite clear except in the north, where dark 
mass of clouds still hung. At the eastern extremity of this 
cloud-bank a rift several degrees wide commenced and extended 
nearly to the north-western horizon, Frequent flashes of light- 
ning lit up the edges of this rift, while beyond the clouds the 
clear sky was seen to be brightly illumined by a steady auroral 
glow. The glow continued nearly unchanged during the several 
minutes which I watched it, and it was quite evident that it was 
a genuine aurora, and not a reflection of the lightning flashes. Is 
it not probable that the same electrical state of the atmosphere 
which produces the thunderstorms may also cause the aurora, 
and that the two phenomena may often occur together ? 

Lewiston, Maine, U.S.A., July 6 E. R. CHADBOURN 





® Elevation and Subgidence ” 


~ a 
Quorine Prof, Geikie’s ‘‘ Text-book,” Mr. Starkie Gardnet 
says: ‘Strata of sedimentary origin which have accumulated to 


thousands of feet in thickness, may be depressed deep bene: 
the surface and brought within the influence of metamorphos 
...” He continues: ‘“‘ This is an absolute admission that 
some depth, relatively not great, pressure converts solid i 
viscous or fluid strata.” A few lines further: “If the mı 
pressure of overlying strata*can anywhere or at any depth renc 
rocks molten or fluid, they will become molten or fluid where: 
the required pressure occurs.” But is not the supposition { 
exact reverse of what ig really the case, viz. that not only di 
pressure vof liquefy rocks, but actually prevents their melt 
at a temperature at which they woz/d melt were the press 
removed? Mr. Gardner himself admits this in the c&se of 1 
nucleus, z.¢, when we come to very extreme pressures ; how tI 
can pressures of an intermediate order of magnitude have | 
opposite effect? This is surely not the view of Prof. Geik 
The passage quoted by Mr. Gardner from his work refers to | 
fusion of rocks by the Argh fentperature found at great depths. 
If Mr. Gardner means to imply, as some of his expressic 
strongly suggest, that the cause of the high temperature of | 
interior of the earth is the pressure of the superincumbent roc! 
it would be interesting to know how he reconciles his thec 
with the principle of the conservation of energy. Heat is ener; 
pressure is force. Force can only give rise to a manifestation 
energy by acting through a finite distance, the energy manifest 
or ‘work done,” being the prddutt of the force and the distar 
through which it acts. If either factor be zero, the other 1 
being infinite, the product is also zero. The application to t 
case in hand is too obvious to require statement. 


Trinity College, Cambridge, August 4 F. YOUNG 





Insects and Flowers 


Havine this morning recejygd the last number of the 7 
ceedings of the Linnean Society containing Mr. A. W. Benne 
and Mr. Christy’s observations on the constancy of insects 
their visits to flowers, it occurred to me, after reading only | 
first page, to see how insects behaved in my own garden, wh 
there is a great variety of plants. I had not read the conc 
sions of either author, and had no preconceived opinion on 
subject. The results were noted at once, and were as follows: 

1. P. rape (small white butterfly) on a bed containing wl 
and rose-coloured double and -single stocks also, scarlet pel 
goniums and pink phlox ; visited single white stocks only, go 
ali round the circle in which they were planted; then flew | 
made a dive at a white phlox, but did not alight, hove: 
about some little time without alighting, and finally went out 
sight, 

2. Same species ; two individuals on a bed of scarlet pelar 
niums edged with sulphur-coloured pansy (? Viola lutea, va 
One butterfly kept to the pelargoniums, paying repeated visi 
the other did the same with the pansies. 

3. Same species on a bed of dark purple pansies with bri 
yellow eye, crossed and edged with orange French marigo! 
Two individuals visited both plants promiscuously, but the m: 
golds oftenest. A P. napi (green-veined white butterfly) | 
the same. Vanessa urtice (small tortoiseshell butterfly) on 
same bed visited only the marigolds. This species seems 
markably partial to yellow. 

4, P. rape on a bed of scarlet pelargonium and pale t 
pansy with dark centre and pale yellow eye intermixed. * Visi 
the pansies very often; the pelargoniums once only. dur 
observation. 

5. Same species on Lylhrium salicaria remained a long ti 
visiting different spikes, then flew round, neglecting all ot 
flowers till it found another plant of the same kind, whicl 
continued on as long as I watched it. 

Bombus lucorum. This bee was very abundant, both worl 
and females. I watched them on a mixed bed which contai 
Pentstenton barbatum (dull scarlet), African. marigolds (yello 
Antirrhinum majus (Simson), pansies, both dark purple : 
yellowish white, and mignonette. The favourite plant was 
pentstemon, especially with the 9. They got at the nect 
by inserting the proboscis in a hole cut near the base of 
corolla. The next favourites were the marigolds. One ii 
vidual confined himself exclusively to the antirrhinum. 
one case only did I observe a le to change from one kinc 
flower to another, theagh I looked out especially to see if t 
did so, This was a bee which wert from a crimson petuniz 
an antirrhinum of very nearly the same shade of crimson. 
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Apis mellifica (bive bee) on the above bed confined itself to the 

mignonette. This remark applies to several individuals. 
Chester, August 17 ALFRED O. WALKER 


A Meteor 


A BEAUTIFUL meteor was seen from this place on Sunday 
evening, August 19, at 10.3 precisely. Owing to the brilliancy 
of the moon, stars of the first magnitude were but faintly seen. 
I should say the size and brilliancy of the meteor was greatly in 
excess of the planet Venus at its best. 1t was visible as far as I 
could conjecture about three seconds,*and pursued a course of 
probably 45 or 50 degrees, proceeding from a point a few degrees 
to the. &astward of, and higher than, the north star. It moved 
almost in a straight line downwards with an inclination to the 
left. When it had got about half o its whole visible course, it 
seemed to get blue in colour, and threw off a mass of red sparks, 
and continued for the rest of the distance, when it appeared to 
burst, and the disjected fragments were red and visible for a few 
moments. Thecolour forthe most part was very much like that of 
Venus, indeed, for the whole of the course, except where it 
seemed to turn blue. A. TREVOR CRISPIN 

Lansdowne Road, Wimbledon, S.W., August 21 





I saw a very brilliant meteor from the promenade here last 
night (Sunday, August 19), At 10.3 pm, It passed along the 
eastern sky and vanished over the summit of the Little Orme, 
The meteor was, I think, more brilliant than Venus at her 
brightest, though the full moon was shining not far off and very 
few stars were visible. The path was northward, nearly hori- 
zontal, inclined a little downwards, about 10° or 12° above the 
horizon, apparently much foreshortened, for the motion was 
very slow—not faster than that of balls falling from a rocket; 
white light, slightly tinged with blue. The meteor divided, and 
left one large and I think several smaller portions behind it, all 
vanishing together, It shoul dave been seen overhead towards 
the coast of Yorkshire. , ALBERT J. MOTT 

Llandudno, August 20 





Animal Intelligence 


A CIRCUMSTANCE exceedingly illustrative of the sagacity of 
the horse was witnessed by myself in the neighbourhood of 
Nottingham. I had been out for a stroll by way of recreation, 
returning home across some fields by the Trent side, and when 
nearly opposite Clifton Grove I stopped a short time to watch a 
man angling in the river, when suddenly my attention was drawn 
to a mare with her foal, not many yards distant from where I was 
standing, open two gates which were vice versa, closing with a 
strong spring. Her modus operandi was to place her nose in 
between the two gates and force one gate open with her side, 
while she had no little difficulty in opening the other for the pur- 
pose of getting through. I have learnt that the animal had not 
been trained to do this, but taught by natural instinct, and so 
cleverly was it done that man could scarcely have performed the 
action better. Thinking this instance of sagacity might be inte- 
resting to some of our naturalists, I take the liberty of forwarding 
same in order that you may insert it in your valuable paper, 

9, Charlotte Street, Nottingham F. WELCH 





Mr. H. CEcIL’s communication respecting the cat and the 
chicken, at p. 320 of your present volume, reminds me ofan instance 
of the attachment of a cat to its natural prey which is still more 
remarkable, as there was no ‘‘ maternal sropyn ” in question. 

Some years ago we had a young emasculated tom cat, When 
it was nearly full grown we had two young white rabbits brought 
in which had lost their mother. These were kept in the kitchen, 
and fed by pouring milk into their mouths with a spoon. They 
were placed in a basket at night and covered up to protect them 
from the cat, which was in the habit of catching wild rabbits. 
One morning tke cover was found tp have been removed by the 
cat, which was lying in the basket with the little rabbits. From 
that time he took charge of them, teaching them to lap milk and 
watching over them like a mother, even to the extent of driving 
them home when they grew older and rambled out from the 
kitchen. The friendship continued till the rabbits grew up, 
when we lost them by diseage. ALFRED O. WALKER 

Chester, August 17 
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~ a Birds and Cholera” 


IN refererence to “H. M. C’s.” letter in this week’s NATURE 
(p. 366), it is interesting to recall how the traveller Jackson, 
speaking of the plague that occurred in West Barbary when he 
was there, says, ‘‘The birds of the air Med away from the 
abodes of men.” Thomas Moore, in ‘‘ Paradise and the Peri,” 
refers to this fact. KS. T. 

August 18 





LIQUID FILMS AND MOLECULAR 
MAGNITUDES 


GIR WILLIAM THOMSON’S lecture on “ The Size of 

Atoms,” which has recently been published in 
NATURE, will undoubtedly increase the interest felt in 
measurements which throw any light upon the values of 
molecular magnitudes. 

We have for some time been engaged in investigating 
the properties of very thin liquid films, and in our last 
communication to the Royal Society (of which only an 
abstract has been hitherto published, but which will appear 
in a forthcoming number of the PAzlosophical Trausac- 
tions) we have described two independent methods by 
which we have obtained concordant measurements of 
the thickness of soap films in the last stage of tenuity, 
viz. when exhibiting the black of the first order of Newton’s 
rings. è 

The paper had not been sent in to the Royal Society at 
the time when Sir Wm. Thomsons lecfure was delivere:l, 
but, on receiving the abstract, he has been good enough 
to express his approval of our methods and interest in our 
results, and to raise some questions as to the relation 
between the observations of Newton and ourselves, the 
further discussion of which he thinks would be interesting 
to the readers of NATURE. 

We propose therefore briefly to discuss the facts which 
bear upon the points raised by Sir Wm. Thomson, and to 
describe our methods of experiment so far as may be 
necessary to make the discussion intelligible. 

For thicknesses greater than those which correspond 
to colours of the first order, the tint displayed affords to a 
practised eye (when combined with a knowledge of the 
angle of incidence and refractive index) a very accurate 
measure of the thickness of a film. In some experiments 
of our own, in which on moye than 500 occasions two 
independent but simultaneous measures were made of 


-film-thicknesses by means of two beams ef light, incident 


at different angles, we found that the two values obtained 
agreed to within 1 per cent. in 52 measures out of every 
hundred, to within 2 per cent. in 84, and to within 3 per 
cent. in 95. All these observations were made in the 
second and higher orders. The colours of the first 
order vary from point to point too slowly to enable trust- 
worthy estimates of the thickness to be made, ard 
when the black of the first order is reached the eye 
informs us only that the thickness must be less than a 
certain value, but affords no further indications as 
to what it really is. The fact that it is extremely 
small, and the possibility that it may be related to the 
magnitude of the so-called “radius of molecular attrac- 
tion,” invest the problem of the determination of this 
thickness with special interest. We have succeeded in 
solving it by two methods. In each an assumption has 
to be made for which there is no direct experimental 
evidence. [n each case, however, the assumption 1s 
different, and the fact that the mean results obtained by 
the two methods are in close accord is sufficient to show 
that, although there is still room for further inquiry, the 
mean thickness of the black soap films examined was cor- 
rectly determined to within a fraction of a millionth of a 
millimetre. 

The first method consisted in measuring the electrical 
resistance of a cylindrical black soap film, and deducing 
the thickness from Ohm’s law, on the assumption that the 
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specific resistance of the liquid, when drawn out into so 
thin a film, is the same as that determined under ordinary 
conditions. 

We have, by direct experiment, proved that this 
assumption is trae for films the thickness of which 
exceeds 374 X Io% mm. (Philosophical Transactions, 
1851, p. 447). The investigation was considerably pro- 
tracted by the great difficulty experienced in maintaining 
the constitution of the films even approximately constant. 
Every change in temperature, every slight alteration in 
the hygrometric state of the air in the glass chamber in 
which the bubbles were formed, involved a loss or gain 
of water which affected the specific resistance so largely 
as te make any certain conclusion impossible. It is only 
in our latest apparatus that we have secured the requisite 
constancy in the conditions. kn it the films are formed 
in a chamber surrounded by water to keep the tempera- 
ture constant. The base of the inclosed space is covered 
by the solution used, and the complete saturation of the 
air is further secured by an endless band of linen passing 
ofer rollers which can be worked from the outside. The 
lower roller is immersed in the solution employed, and 
thus every part of the linen can in turn be dipped into the 
liquid and kept completely saturated without opening the 
case. The films are blown as spherical bubbles with air 
which has been caused to pass over some of the liquid in 
order to ingre saturation; they are converted from 
spheres into cylinders adhering to two rings, and are 
further put in communication at any desired point with 


the electrical apparatus without opening the case, and | 


thus without affecting the temperature or saturation of 
the air with which they are in contact. A thermometer 
and a hair-hygrometer, placed in the closed chamber, 
serve to detect any change of conditions which these pre- 
cautions fail to obviate. 


The earlier form of apparatus described in our paper. 


“On the Electrical Resistance of Thin Liquid Films” 
(Phil. Trans., loc. ctt.), was in some respects less perfect. 
By it, however, we were able to show that the specific 
resistance of a film differed less and less from that of the 
liquid from which it was formed, as the temperature and 
hygrometric state of the air become more and more 
constant, and that in the case of the six films in which 
the desired constancy had been most successfully attained, 
the difference amounted only to 1'8 per cent. 

It *vas also shown that there was no indication of any 
change in thegspecific resistance between thicknesses 
corresponding to the midgle of the red of the sixth and 
of the yellow of the second order respectively. As the 
smaller of these thicknesses is nearly the same as the 
wave-length of the rays which bound the spectrum at the 
blue end, this result may be roughly stated as proving 
that the thickness of a film may be reduced to the length 
of the shortest visible light wave without any change in 
the specific electrical resistance of the liquid of which it is 
composed. 

In the course of some of our earlier experiments (Proc. 
Koy. Soc., 1877, P. 334) we had been fortunate enough to 
make a soap solution, giving very persistent films, which 
frequently thinned to the black of the first order. The 
resistance of the black portion was measured on several 
occasions, and it was found that the thickness was in ail 
cases nearly the same (the variations amounted to about 
5 per cent.), and differed but little (if the specific resist- 
ance.was assumed equal to that of the liquid in mass) 
from 12 millionths of a millimetre (12 X 10-° mm.). 

We were anxious to try this experiment again with our 
improved apparatus and methods of measurement, but 
great difficulty was experienced in obtaining a liquid 
which would both thin and last sufficiently for our pur- 
pose. We have not, in fact, succeeded in again making 
a solution, containing the proportion of glycerine recom- 
mended by M. Plateau, which would behave in the desired 
way, but we find that a liquid of similar constitution, in 
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which the glycerine is replaced by water, will allow a 
measurement of the resistance of the black to be made 
3 the case of about one film out of every three or 
our. 

Films which do not contain glycerine generally 
exhibit greater irregularities of behaviour than those 
which do, and thus our later experiments are not in 
as close agreement as the earlier ones. They indicate 
that, whereas the thickness of the black portion of a film 
remains constant however much its area may alter, it is 
different in different films. All the values obtained lay 
between 14°5X10~, and 7°2X10-°mm., and the mean 
value 11°7 X Io~° differed only by two ten-millionths of a 
millimetre (2X 10-7 mm.) from our previous result. 

In spite of this close Agreement these results were open 
to criticism. It is a long way, in terms of molecular 
magnitudes, from the yellow of the second to the black of 
the first order. We had no right to argue from results 
on the specific resistance at the greater thickness to its 
constancy at the less. It was, therefore, very important 
to attempt to check our observations by some independent 
method. 

We had often observed that plane ĉircular films formed 
ina glass tube thinned very readily to the black. This 
was perhaps due to the fact that the small aggregation of 
liquid all round the film affords a channel by means of 
which the liquid can readily escape. However this may 
be, it occurred to us that, though it was probably impos- 
sible to measure the thickness of a single black film by 
any optical method, it might nevertheless be possible to 
determine the total thickness of a number of parallel films 
ina tube, This we have succeeded in doing. The tube 
and its contents were placed on an apparatus for pro- 
ducing interference by thick plates. One of the inter- 
fering rays passed through the tube. A few steel sewing 
needles were included within it. When the films became 
black, a number of them were brokén by moving the 
needles with a magnet, and the thickness could be calcu- 
lated by observing the positions of the interference fringes 
before and after the rupture. By this method the mean 
thickness of the films was measured, on the assumption 
that the refractive index of the films was the same as 
that of the liquid in mass. Various considerations led to 
the conclusion that this was probably correct, but in any 
case the complete independence of the electrical and 
optical methods made each a valuable check on the other, 
though—if the fundamental assumption was correct—the 
former was by far the more accurate. 

The result showed the two methods in most satisfactory 
accord. The mean of all the electrical observations gave 
a thickness of 11°3X10-° mm., that of all the optical 
11°4X1Io-° mm., an agreement which places it beyond 
doubt that the mean value for all the films observed was 
really about 11°6 10` mm. 

The methods employed then afford a definite measure of 
thicknesses much smaller than the smallest that Newton’s 
scale of colours allows us to estimate. That scale 
is very uncertain when colours of the first order are 
employed. The difficulty or impossibility of obtaining 
perfect contact between the lenses in the fundamental 
experiment, and the possible distortion of their form in 
the neighbourhood of the points of closest contact, make 
colour estimates of thickness in the first order very 
doubtful. The few observations we have made, on films 
exhibiting the red and orange of the first order, show a dis- 
cordance with Newton’s results in striking contrast to the 
agreement obtained in the case of most greater thick- 
nesses. ° A 

Our estimate of the thickness of the middle ot the red 
of the first order (284X 10% mm.) differs from Newton’s 
by 20 percent. In theblue of the second order our own 
observations on Newton's rings differ from those on the 
soap films by 6 per cent., and we were obliged, when aim- 
ing at an accuracy of 1 per cent., to discard all observa- 
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tions below the border of the yellow of theesecond order 
(374X 10 mm. when the light is incident at 45°). 

On the other hand, our electrical observations of a 
black film often give the same thickness to within I or 
2 per cent., again and again, in a series of observations 
extending over an hour or more. 

This constancy may be taken as proving that the film 
is not absorbing nor losing mqisture, and if its compo- 
sition thus remains unaltered it is not too much to say 
that the electrical method extends to 7'2X 10~° mm. (the 
smallest thickness measured by us), with an accuracy 
previously attainable only above 374 X10°® mm. In other 
words, it carries the accurate measure of thickness fifty 
times ntarer molecular magnitudes than Newton’s scale of 
‘colours does. 

We now come to the interesting point raised by Sir 
William Thomson, which we may perhaps be allowed to 
statein his own words as follows :—“ Newton, in the pas- 
sage I have quoted (NATURE, vol. xxviii. p. 250), being 
Observation 17 of the Second Book, Part I., of his 
í Optics,’ says (1) he found in the Zarge black spot smaller 
black ‘round’ spots which were blacker still ; (2) he saw 
sunlight reflected from even the small darker spots; 
(3) the black spots would break out in the’ middle of 
white, without any intervention of blue, and sometimes 
within the yellow or red &r*blue of second order. This 
(3) agrees with your (1) of p. 151. But the (1) above of 
Newton’s shows a higher grade of thinness than that of 
the main black spots, which I presume is that which you 
have found as ‘1X10~5. I do not know if you have 
noticed these smaller and blacker spots. It would be 
exceedingly interesting if possible to find their thickness, 
and to see how they seem to be related to the main black 
spots.” 

It may be well wheneanswering this inquiry as to 
whether we have obgerved the smaller black spots, to 
state such facts as we have observed connected with the 
formation of the Black. 

In the first place we have noticed that the boundary 
between the film proper, and the small aggregation of 
liquid which connects it with the solids by which it is 
supported, is the place where, under ordinary circum- 
stances, discontinuous spots, z.e. spots having a thickness 
different from that of the surrounding film, are most readily 
formed. The small circular masses of liquid which sur- 
rounded the gold wires by which the film was connected 
with the electrometer were sometimes themselves sur- 
rounded by a very narrow ring, showing the white of the 
first order when all the film immediately outside it was 
much thicker. Small specks of white would frequently 
break off from the topmost point of this ring, and either 
rise through the film to its highest point, or if, as was 
often the case, the liquid of the film was in a state of 
internal motion, the white flecks would be carried 
round the cylinder in spiral paths. Some liquids 
almost invariably gave films which, shortly before rup- 
ture, became thus covered with white flecks. Occasion- 
ally a white band, several tenths of a millimetre in 
breadth, was formed all round the upper ring which car- 
ried the cylindrical film, when the portion of film next 
it showed colours of the second and higher orders, and it 
was Owing (among other reasons) to the frequent presence 
of this ring that we abandoned the Wheatstone’s bridge 
method used in our first experiments (Proc. Roy. Soc. 
1877, p. 334), and adopted the electrometer method which 
we now always employ. The necessity of having to make 
an allowance for the resistance of the white ring, the thick- 
ness of which was much more uncertain than that of the 
coloured portion was thus avoid@d. We may remark that 
irregularities of all kinds are more likely to occur if all 
parts of the apparatus are not frequently and scrupulously 
cleaned. We have also examined the lines of discon- 
tinuity between the black and the coloured portions, 
using a microscope With, a three-inch object glass. In 
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many cases the discontinuity was seen to be only 
apparent. Bands of colour were visible, which proved 
that the missing tints were really there, but on so small a 
scale as to be invisible to the naked eye. 

The phenomenon of the white bapd was sometimes 
still further complicated by the presence of spots in the 
white, differing in colour both from it and the film next it. 
Thus on one occasion when the colour next the white 
was the green of the fourth order (mean thickness 
893 X10-° mm.) we made the following remarks in our 
notebook :—‘‘ At the top a narrow film of white was 
observed between the green and"the solid cylinder. In 
this, small pieces of deep blue were moving slowly back- 
wards and forwards. The lower part of the white was 
marked by two small rings of colour, so narrdéw that the 
colours were indistinguisfable.” Later on, the green at 


A B 


Fic. 1. 


one point broke through the white and completed contact 
with the top. This contact was in turn broken, and, after 
a while, the white appeared continuous without spots or 
bridges. A rough, highly enlarged sketch of the spots 
was made at the time, of which Fig. I 1s a copy. 

A B is the lower edge of the platinum cup which sup- 
ports the film. Ac and BD are the boundaries of the 
bright line produced by the light thrown upon the film at 
a known angle for the purpose of measuring its thickness. 
EF is the edge of the white. Two of the blue spots 
which appeared to float in it are shown, and the narrow 
line of colour is indicated. Below EF the thickness was 
about nine times greater than that in the white space 
above it. 

Our reason for describing this observation at length is 
to draw attention to the curious phenomenon of the blue 
spots separated by an apparent discontiffuity from.both 





Fic. 2, 


the white and the green. From the green they were no 
doubt separated by a thin line of white, and through this 
frail band, perhaps a few hundredths of a millimetre 
broad and one ten-thousandth of a millimetre thick, they 
were unable to sink into the green below. 

In the same way white flecks have been observed to 
rise and to be separated for some seconds from the white 
ring above by a thin band of colour. Such flecks, exa- 
mined by the microscope, sometimes show colours of 
higher orders within them, arranged in curves owing to a 
regular vortical circulation. The appended sketch (Fig. 2), 
drawn from memory, gives some idea of the appearance 
displayed, the size being of course greatly exaggerated. 

Turning now from the formation of the white to that 
of the black, many of the phenomena observed in the 
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case of the cylindrical films are closely similar. Specks 
of black also readily form in the neighbourhood of the 
solid in contact with the film. They, too, rise through 
the surrounding liquid, and the growth of the black ring 
at the top of the glm is sometimes caused as much by 
additions of black spots from below as by a downward 
motion of the lower edge. These phenomena are only 
oes on a jarge scale shortly before the rupture of the 

m. 

The black appears at times in other ways. Sometimes 
when the white of the first order was in contact with and 
below the black, a small portion of it would rapidly 
disintegrate. It would become streaked with black lines, 
the white portions would fall down through the rifts thus 
formed, and a sudden extension of the black would thus 
take place. In films containjng smal quantities of 
glycerine this phenomenon is sometimes observed on a 
very large scale. 

There is also a third way in which the black appears, 
namely, in cases where there 1s no discontinuity between 
the white and black. Here the thinning takes place in 
the normal way, but, as in Newton’s observations, specks 
of a deeper black frequently appear. This phenomenon 
may easily be shown as a lecture experiment. If a few 
drops of water be placed on the surface of a piece of 
yellow soap, and the end of a glass tube ground plane be 
dipped into them, a film can be removed. On throwing a 
magnified image of this on the wall, it is observed to thin 
rapidly. The white often passes through gray into black, 
and then the deeper black spots appear and rise to the 
top of the film. Within our experience, however, this 
phenomenon occurs only in the case of transient films 
formed of a liquid which does not allow any high degree 
of persistence. It is for this reason that in the summary 
of results with which we conclude our paper, and which 
is given in the abstract (see NATURE, vol. xxviii. p. 142), 
we limit our statements to “persistent soap films.” It is 
on these only that we have been able to make measure- 
ee and of these only that we have any certain know- 
edge. 

While, therefore, in answer to Sir Wm. Thomson, we 
are able to say that we have often observed the same phe- 
nomenon as Newton, viz. that of a deeper black separated 
by a line of apparent discontinuity from the less intense 
black which surrounds it, this observation has only been 
mades in the case of liquids like that used by Newton, 
which he describes as “water made tenacious by dis- 
solviag a little sdap in it.’”’ 

We have made use of fwo liquids in the experiments 
on which our published results are based. In the case of 
the “liquide glycérique” the black was under continual 
inspection, the colours of the remainder of the film 
being frequently noted during the experiments, and when 
the film became very thin and uniform in colour, the 
observer had plenty of time to study its appearance. We 
have no recollection of ever having observed any black 
specks deeper than that of the main mass of black, either 
stationary, or moving about in it. Had they been 
formel in large quantity, our electrical measurements 
must have detected them. They would have risen through 
the thicker black as the white or black specks do through 
the coloured parts of the films, and would have congre 
gated in the upper part and formed a ring of greater 
tenuity at the top. If, as analogy would lead us to sup- 
pose likely, they had appeared in greatest quantity to- 
wards the end of the film’s existence, the resistance of the 
black area would have increased more rapidly than its 
length. We tested this by grouping our experiments 
according to the length of the black area (Proc. Roy. Soc., 
June 21, 1877, p. 344), and found that the resistance per 
millimetre was, to within the limits of the errors of experi- 
ment, constant, whether the black was less than two or 
more than ten millimetres in length. " 

The second liquid, which was formed only of oleate of 


soda and water, was more similar to Newton’s and more 
likely to give similar results. With this we could obtain 
such large areas of black that the electrometer method 
enabled us to measure the resistance of a portion of the 
black alone, without regard to that of the coloured por- 
tions of the films. These films were therefore observed 
much less closely than those formed of “liquide gly- 
cérique,’”’ but no eye obgervation or electrical measure- 
ment ever gave any indication of more than a single 
thickness of the black for each particular film. 

Coming now to the optical observations, we have indeed 
noticed in the earlier Stages of the history of the black: 
films a bending of the interference fringes in the lower 
parts of the black region, which might indicate tlfat near 
the coloured part of the film it was somewhat thicker 
than at some distance from it. It is, however, very 
doubtful whether in this part of the field the light was 
passing through black films only. The area of the black 
was not exactly the same for all the fifty or sixty films 
inclosed in the tube, and thus near the boundary of the 
black the light might pass through a few white films, 
which would account for the apparent thickening. We 
were unable to satisfy ourselves as to which of these ex- 
planations is the true one, though the latter is the more 
probable. The question is fully discussed in our paper, 


-in which we show that if thé apparent thickening were 


really in the black, that colour must begin to show itself 
at a far greater thickness than that ordinarily assigned to 
the ‘‘beginning of the black,’’ which is unlikely, though 
not, in view of the great uncertainty which attaches to 
this part of Newton’s scale, impossible. 

On the whole, then, we incline to the opinion that the 
number given by our experiments is the least thickness of 
the black in the liquids we observed. We also think 
that the tint our persistent flnas displayed is decidedly 
deeper than that of the less intense black shown by com- 
paratively non-persistent films, though to make certain of 
this would require careful comparative ‘observations. It 
is possible that the spots of deeper black in non-persistent 
films may be thinner than that we have measured, and 
the very fragility of the films in which they appear gives 
some colour to the supposition that it is so. It is, how- 
ever, significant that, in two liquids differing so much in 
composition as those we employed, the one containing 
two parts of glycerine out of five, and the other no 
glycerine at all, the means of the optical and electrical 
measurements give results differing so little as 11°13 X 107$ 
and 11°9X107° mm. It would be very interesting to settle 
the question by direct experiment, but the nature of the 
films which show the two kinds of black would make it 
no less difficult. We are, however, at present studying 
the composition of what we may perhaps call black- 
forming liquids in the hope of extending our investiga- 
tions further, and if we can obtain one suitable for the 
purpose we will certainly attempt the measurement sug- 
gested by Sir William Thomson. 

In conclusion we may point out two deductions from 
our measurements. The first refers to their connection 
with the subject of Sir William Thomson's lecture. If 
the size of the molecules of which the liquid is composed 
is between 2X10°° and 1X10- mm. (the limits given by 
him), it follows that the thinnest film measured by us, 
which was 7°2 X 1o~* mm., must contain not less than three 
and not more than 720 molecules in its thickness. The 
smallness of the smaller of these numbers tends to show 
that the real size of the molecules is considerably below 
Sir W. Thomson’s superior limit. e 

The second deduction is a good illustration of the mag- 
nitude’ of the stress in æ liquid surface. The surface 
tension of Plateau’s “liquide glycérique” is about fifty- 
seven dynes per linear centimetre (cf. ‘€ Statique des 
Liquides,”’ t.i. p. 200). This force must not be considered 
as acting on a mathematical line, but as the resultant of 
forces which are in play in the thin layer of liquid which 
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constitutes the surface, the thickness of which is the so- 
called radius of molecular attraction. If the magnitude 
of that radius were known, the average longitudinal ten- 
sion per unit of area parallel to the surface in the outer 
layer of liquid could becalculated. We hope before long 
to apply several tests as to whether the thickness of a 
black soap film is oris not less than twice the radius of 
molecular attraction. Various considerations, the discus- 
sion of which we defer, indicate that it is not much less, 
while if the size of an atom, approaches Sir William 
Thomson’s lower limit it is probably much greater. If, 
however, we assume that the thickness of the thinnest 
film measured by us, say 7'2X 1077 cm, was just equal to 
twice the radius of moleculgr attraction, it follows that 
the average stress parallel to the surface must be 
2X 57/7'2X107=1°6X 10° dynes per square centimetre. 
This tension is eight times greater than that required 
to tear brick or cement asunder (cf. Everett’s “ Units 
and Physical Constants,’ p. 56), and one-half of that 
required to tear cast tin. If the radius of molecular 
attraction is the same for all substances, the stress in the 
surface of merqury in contact with air must be nearly 
ten times greater than in liquide glycérique, or one-fifth 
of the tension required, to rupture steel bars. If the 
radius is less than half the thickness of the black films, 
these tensions would be greater. 

In many of the ordinary calculations on capillarity the 
surface tension is treated as acting in a surface of infinite 
tenuity. In reality it acts in the matter of aliquid shell of 
small but definite thickness. Our experiments prove that 
the average magnitude of the stress in this shell is at 
least of the same order as that required to rupture the 
less tenacious metals. A. W. REINOLD 

>e A. W. RÜCKER 





JAPANESE LEARNED SOCIETIES 


NEARLY two years ago we described in NATURE 

a few of the principal of the scientific and learned 
organisations which had sprung up in recent years in 
Japan, in imitation of the societies of western countries. 
The faculty for combination and organisation would 
appear to be possessed in a high degree by the Japanese, 
for on all hands we find them establishing societies for 
political, self-help, philanthropic, industrial, commercial, 
scientific, and literary purposes. The comparative in- 
fancy of the press, and the consequent slowness and 
difficulty of the interchange of ideas, have rendered these 
organisations of great value in the social and political life 
of the country. The extent to which they have spread 
into every department of national life is well shown by a 
paper recently contributed by Herr P. Mayet to the Trans- 
actions of the German Asiatic Society of Fapan, to which 
we are indebted for most of the facts in this article. 
Societies for philanthropic and political purposes, though 
probably more numerous and powerful than any others, 
are entirely omitted as beside the ,present purpose, 
which is to show how the thirst for knowledge and re- 
search is penetrating everywhere amongst this interesting 
people. It is important, too, to note that these societies 
are everywhere fostered and promoted by the leadinge 
men of the country, including most of the Imperial 
princes and the Ministers of State, and that they appear 
to be due in all cases except one to native initiation, un- 
assisted by foreigners. The exception is the Seismo- 
logical Society, which owes its existence and its excellent 
work to the efforts of Prof, Milne of the Engineering 
College of ‘Tokio. Recently, as we learn from Herr 
Mayet, a Japanese section of this society has been 
formed, with numerous native members, papers in 
Japanese, and a native journal containing original as well 
as translated contributions. Three of the societies at 
present in existence bave come down from ancient times. 
These arethe Numismaticand Archeological Societies, and 
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an association of Go players, similar to our own chess clubs. 
A society for the protection and restoration of ancient 
buildings, nearly all of which are naturally temples. has 
recently been founded, with the en€rgetic support of the 
present Foreign Minister. As might have been expected, 
there is a society for the cultivation of Chinese literature : 
but the more practical spirit of Young Japan is exhibited 
in the association for propagating the employment of the 
kana or syllabaries in Japanese literature. The import- 
ance of the object of this society will be evident when it 
is mentioned that a Japanese boy of the scholarly class 
takes from five to seven years to learn the sounds of the 
Chinese characters, and then he has toecommence to 
learn their meaning. Herr Mayet well observes that so 
long as the Japanese* youth are so heavily handicapped 
in the race for knowledge they can hardly hope for vic- 
tory against western lads, who, according to this writer's 
estimate, are at twelve years of age nearly six years in 
advance of the Japanese boy of the same age. To re- 
move this obstacle by the employment of the system of 
forty-seven syllables, now in use in books intended for 
the common people, is the object of this society, which 
has for president the Vice Finance Minister. Passing 
over some art societies, we come to two intended for the 
cultivation of the French and German languages respeġ- 
ively. One of these is honoured by the support of an 
Imperial prince. The French Society is working on 2 
French-Japanese dictionary, while poth aim at the pub- 
lication of translations from useful works in these 
languages. Those hitherto published appear to dea) 
chiefly with political science, a study which appears io 
attract much of the energy and intellect of the rising 
generation. A Statistical Society appears also to be veiy 
successful, with its periodical publication. The Pol- 
technic Association has for its object the extension of 
knowledge with regard to mechanical inventions, and 
their application to the increase of production in Japan. 
Agricultural, dendrological, and forestry societies are also 
in existence, and we may specially note, as a result of the 
recent Fisheries Exhibition in Berlin, the establishment 
of a society for the study and improvement of the 
Japanese fisheries. Many of these associations are, it 
will be observed, exceedingly practical in their aims, and 
if the members can succeed in having their discussions 
and researches circulated among the people, m®ch good 
will undoubtedly result. The Geogsaphical Society of 
Tokio has been frequently mentioned in these éolumns, 
but there is also a Biological Society under the presidency 
of the native Professor of Zoology in the University of 
Tokio. Medical societies also are numerous, whether for 
purposes of study or to afford aid and relief to the 
indigent sick. The society for the collection and publi- 
cation of books with regard to domestic industries must 
be of much public utility. Of a more purely scientific 
cast is the association for publishing a dictionary of 
technical terms in various departments of science and the 
mechanical arts. The process of finding these zermini 
technici is far from an easy one. They have to be ob- 
tained from the Chinese, and have frequently, perhaps 
generally, to be szauufactured by combinations of the 
Chinese ideographic signs, which often have but a strained 
or fancied resemblance to the object to be named. 

In concluding his paper Herr Mayet says: “ Our 
glance at the Japanese societies of Tokio exhibits a 
wealth of active ideal life and earnest endeavour. A 
warm patriotic pulsation is perceptible everywhere, and 
gives an assurance of the healthiness of the Japanese 
popular mind. We have here, it is true, only the be- 
ginning of association, but it promises much, and the 
movement will undoubtedly be a constantly growing one.” 
After all, however, the ultimate value of any learned 
society is measured by the work which it has done, an® 
we have as yet but little opportunity of applying this test 
to the associations of Japan. ° 
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RESEARCHES ON THE DEEP-SEA FAUNA 
FROM A ZOOGEOGRAPHICAL POINT OF 
VIEW . 


DYES G recent years surprising and very remarkable 
discoveries have been the result of expeditions 
despatched from various countries by official and private 
bodies, in order to examine the zoological condition of 
the oceans of the globe. Thus, below the line of three 
hundred fathoms’ depth, where biologists for many years 
believed with Edward Ferbes that all animal life ceased, 
a fauna rich both in forms and individuals has been 
brought te light, and the theories once common enough 
among savants of a total absence of life at a certain 
depth in the sea have thereby in two decades suffered 
a complete revolution. Many objects which had pre- 
viously been looked upon as bidlogical impossibilities 
have been discovered, and the systematic science of zoo- 
logy has been enriched with copious materials, from 
which hitherto unknown animal varieties have been de- 
scribed, recorded, and placed in their true position in the 
system, whereby many a gap in the zoological scale has 
been filled ‘up, and science in a remarkable space of 
time made rapid progress. Besides this merely scientific 
gajn, which can only be fully realised by men of science, 
the zoological museums have obtained valuable and fruit- 
ful treasures. The researches of the fauna of the oceans 
have been of double advantage, viz. as both enriching 
science and museums, and zoologists are delighted at 
both. The interest which various countries have taken in 
the study of the fauna of the sea has been shared between 
England, the United States, Sweden, Norway, and Hol- 
land, while lately even France and Italy have taken steps 
to assist in promoting this branch of biology, and there 
can be no doubt that similar researches will in the imme- 
diate future be carried on as indefatigably as heretofore. 
It is my intention, with this prospect in view, to point 
out in these columns some methods of research in study- 
ing the fauna of the sea, which I believe will be of great 
advantage to science. 
The manner in which the dredging of the sea is carried 
on from a vesselis generally this. The deposit on the bot- 
tom which the trawl or other similar appliance brings up 
is carefully sifted, and its anima] contents placed in suit- 
able vess@ls filled with spirits or other fluid for preserva- 
tion. Iftime servewa sorting of the various objects takes 
place at énce, so that animalssof various groups are de- 
posited in separate vessels. These latter are either fully 
marked or else simply ticketed with a number, which is 
interpreted by an entry in the “dredging-log” kept for 
that purpose. The object of this log is, in the first instance, 
to fix exactly the spot—latitude and longitude—where 
the sample was taken, the time of the capture, the con- 
dition of the bottom, the depth, the temperature of the 
water, and if possible also the contents of salt both at 
the depth from which the sample was taken and at 
the surface. These are the annotations which have 
up to the present time been made by scientists 
when dredging. When the samples or collections 
thus obtained reach zerra firma their scientific examina- 
tion commences, and it becomes a matter of great 
moment to extract from these laboriously collected 
fragments a scientific whole which will be of value to 
zoology. The various groups of animals are consigned 
to different hands, ze. taken in hand by specialists, the 
result of whose researches will naturally vary according 
to the lines of study they pursue. In nearly every in- 
stance the result of the same is a descriptive or anatomi- 
cal work, as well as a work of the fauna; varieties and 
forms new to science are described, delineated, and 
placed in their true position in the system, while some 
previously known are shown to exist in places where they 
had hitherto been unknown. Science has thereby made 
a double gain, viz. a systematic and a zoggeographical. 
Ld 


With regard to the systematic gain, it is no doubt consi- 
derable. The descriptions, with or without illustrations, 
may be long or short, and refer either to the exterior 
forms or interior construction, ze. its anatomy in a 
limited sense ; still they are invariably fruitful if they are 
only sufficiently complete and, what is of most conse- 
quence, methodical. Both anatomy and morphology will 
in most instances obtain from them what is demanded by 
these sciences. But on the other hand the zoogeographi- 
cal gain is very unsatisfaetory. What do we thus, for 
instance, learn from such a statement as this, that 
Yoldia arctica has been met with in lat. 73° o’ north, and 
long. 68° 15 east? Nothing more nor less, in fact, than 
that it has been found in thie particular place along with 
many others. By comparing, however, this locality with 
the others where it has previously been found, I no 
doubt gain a certain knowledge of its horizontal distri- 
bution, but I do not in the least degree learn from this 
statement the Jaws which govern the same. If, on the 
other hand, I am informed that the bottom in the place 
of discovery is brown sand mixed with clay, that the 
depth is eight fathoms, that the temperature of the 
water was —2° C., and its specific weight 1°0273, I have 
at once materials for a far wider knowledge. These par- 
ticulars furnish me with a basis for ascertaining the ex- 
ternal conditions which regulate the existence of this 
species; and if I, besides these particulars, also learn 
with what animals of the same and other genus the 
Yoldia has been found in that particular place, I obtain 
a certain imperfect idea of the animal life existing 
there. I said imperfect, as, in order that the description 
should be complete, it is necessary I should also know 
the number of each species found. If I had thus informa- 
tion of how many individual Yoffa were taken in this 
place, and how many of the other species of animals were. 
taken, and also if specimens of every one of the animals 
existing in this place had come up in the trawl, then I 
should possess an approximate knowledge of the animal 
fauna existing in such a place. The knowledge of the 
relative number of the species in a certain place is, in 
my opinion, a factor of essential importance to the science 
of zoogeography. 

The example I have just quoted shows sufficiently how 
very incomplete the zoogeographical statements are 
which only record the exact place where certain species 
were taken. On such a basis nothing of any scientific 
value can be founded. 

It would, I consider, be of immense value to zoology if 
dredgings during the larger expeditions were effected by 
men skilled in every branch of this science. It is clear that 
the more copious and varied the knowledge of the zoolo- 
gist is the greater will the gain be to science on this point, 
especially if the student is able at the moment to take full 
note of what is brought to the surface. If this be the 
case, he would be able there and then to classify the 
varieties caught and particularly record the number of 
individuals taken, which is naturally of most consequence 
where it is not possible to preserve all species. Such 
records would be of great value to students of zoo- 
geography, and I am under the impression that as yet no 
woologist has conceived this idea, or at all events not 
carried it into execution. 

It would undoubtedly be a matter of some difficulty, from 
the copiousness of the existing zoological literature, and 
the consequent impossibility of mastering the same, to 
find men who are experts in every branch of descriptive 
zoology, and at the same time,prepared for sucł work as I 
have indicated here. While the mere mechanical act of 
dredging must necessarily be effected by younger men, 
the careful sifting of the deposit brought up is of such 
importance that it should only be done by a zoologist of 
advanced years and study ; but as it seems an impossi- 
bility to combine the two conditions, the only possible 
way out of the difficulty is for the zoologist to preserve all 
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which comes up if the material shall be of any use to 
zoogeography. 

Having indicated my views in general on this subject, 
[ will proceed to state those cardinal points of which the 
zoologist should always give exact and as detailed parti- 
culars as possible, which I consider essential to the 
development of zoogeographical science. They are :— 

I. Place of Discovery.—This should preferably be fixed 
by latitude and longitude, but, if this is not possible, by 
other exact means. In works degcribing certain sea fauna I 
have often found expressions as vague as these: “ Bo- 
huslan (province of Bohus)—Bergen,” or “ Kullen —Fin- 
marken,” “Norway and Greenland.” The former of these 
descriptions may be satisfagtory enough, if thereby is 
meant that the species in question are to be found be- 
tween Bohuslän and Bergen, and from Kullen to Fin- 
marken, although it would have been of more value if, 
even with the commonest kind, each place of discovery 
had been enumerated. It is a well-known fact that both 
common and rare species alike are found in smaller or 
larger quantities in different places, and it is information 
of this circumstance which it is necessary to have if a 
student shall be able to determine the horizontal exten- 
sion of a certain species and its numerical relation to 
others within a certain area. With regard to the latter it 
implies, I suppose, that the species in question may be 
found along the whole coasts of Norway and Greenland, 
but the real meaning is, however, that they have been 
found somewhere, perhaps in several places, within the 
specified limit, and information of such vague character 
is to say the least of it imperfect. The physical condi- 
tions of the coasts of Greenland below the level of the 
sea may be the same from the most southern to the most 
northern point, but, om ethe other hand, it must not be 
forgotten that the known extent of Greenland from south 
to north is 23 degrees, z.e. 345 geographical miles, and 
that it is, therefore, just as likely that what applies to 
the development of the fauna in Davis Sound does not 
apply to that in Baffin’s Bay ; less still in Smith’s Sound, 
not to mention that of the east coast. The extent of 
Norway covers 11°5 degrees, or 172 geographical miles, 
and the physical conditions around the coast are very 
variable, and as regards the fauna of the sea here it is a 
fact that there is a great division in the southern and 
the arctic element. 

An exact fixing of the place of discovery has only been 
quite recently effected. Thus, K. Moebius’s work, “ Die 
wirbellosen Thiere der Ostsee,” F. Meinerts’s “ Crustacea 
isopoda, amphipoda, et decapoda Daniæ,” and A. W. 
Ljungman’s ‘‘Foérteckning öfver Spetsbergens Holo- 
thurider” leave nothing to be desired in this respect ; 
but these cases are only exceptional, as most zoologists, 
whether treating the anatomy or the fauna, are satisfied 
with a mere enumeration of places of discovery. It is, 
however, true that zoological literature, as well as all 
other, deals with many extraneous matters, while some 
writers are anxious to adopt a very brief style; but in 
the matter of detailing the place of discovery no brevity 
should be observed. If zoogeography is to be something 
more than a mere knowledge of the horizontal distribu- 
tion of the species, the places of discovery must be exactly 
detailed. 

2. Lhe Depth.—The depth at which the sample was 
taken should also be exactly stated as, while the place of 
discovery teaches us the horizontal distribution ofa species, 
the depth indicates the vertical one. It is a well-known 
fact that most species are confined within certain vertical 
limits, which are in some insfances not far apart. It cer- 
tainly was to be expected that information of this nature 
would be found in modern works, but this is not the 
case. G. O. Sars’ “Mollusca regionis arctica Nor- 
vegia,’ F. Meinerts’s above-mentioned work, and O. 
Harger’s ‘‘ Report onethe Marine Isopoda of New Eng- 
land and Adjacent Waters” gre, however, remarkable 
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exceptions to this fault. The accuracy and minuteness of 
these authors on the vertical distribution of the species 
deserve every commendation, while it must be regretted 
that such a work as A. Bocck’s “De skandinaviske og 
arktiske Amphipoder,” which is undoubtedly the fruit of 
many years’ practical study and research, gives in mosi 
cases no account whatever of the vertical distribution of a 
species. One attempts thus, for instance, in this work 
unsuccessfully to learn within what limits such a common 
species as the Gammarus locusta occurs on the Scandi- 
navian coast. R. M. Bruzelius, in his work, ‘ Skandi- 
naviens amphipoda gamonaridea” (1858), and A. Göes, 
in his “Crustacea amphipoda maris Spetgbergiam all- 
nentis, &c,’’ (1865), had both set excellent examples in 
the way of describing the distribution of species in the 
deep ; still Boeck has paid no attention to this importan: 
question. He has only dealt with the synonymy, genus, 
and the horizontal occurrence of the species, and even as 
regards the latter his statements are very summary. With 
such statements as these, that Diastylis Rathkei haf been 
found between 3 and 540 fathoms, /dothea Sabieni between 
4 and 1215 fathoms, Axinus flexuosus between 3 and 450 
fathoms, Xylophaga dorsalis between 10 and 650 fathoms, 
and Caryophyllia Pourtalest at 100 and 980 fathoms 
depth respectively, it may at first sight appeara matter of 
little importance to state at what depth they have in each 
individual case been found. This is, however, one of 
great Importance. The vertical distribution of species is 
variable in different seas, and it must depend on subse- 
quent research to determine on what this variabiuty de- 
pends. The causes may be several, and are no doub: 
complicated ones, as the pressure of the water, which for 
a long time was considered one of them, does not in any 
way affect their existence. The causes must be of a very 
different nature, and before any of them can be ascer- 
tained it is necessary to obtain exact particulars of indi- 
vidual instances. The following comparison of the 
vertical distribution of a few species in various seas may 
illustrate this :— 
Tellina solidula appears in the Arctic waters of-— 
Novaya Zemlya Norway 
at from 4- 26 fathoms at from o - 10 fathoms 


Cardium ciliatum xg. 2 OO” gy » 5-10 ,, 
Cardium gronlan- 

dicum 4° ns ” 2— 40 >> 39 Dr I9 3 
Rhynchonella psit- 60 ss g 

tacea : 2) ‘= %? » 20-- a »» 

. ms e 

Margarita obscura ,, 2-120 ,, 93 120-300 ,, 
Fusus tornatus 8- 10 20--100 


33 2? 3? 13 

The difference in five of these cases is not very great, 
but in one—Margarita obscura—it is very considerable, 
and even if we are unable to explain it, it should neverthe- 
less be recorded. 

3. Lhe Nature af the Bottom—This is a factor of 
great moment in the fauna of the sea and the division 
of the species. I have thus on the coast of Novaya 
Zemlya and in the Siberian seas personally observed 
that a clean sand bottom without admixture of clav 
is very poor in fauna, but if mixed with some clay some- 
what richer, while where the clay predominates it is 
greatly richer. The most copious and varied is, however, 
that of the pure clay bottom. In shallow water on the 
coasts of Scandinavia the student has many opportunities 
of observing the variations in the copiousness of the sea 
fauna, both as regards the numerotsness of the species 
and their individuals on bottoms of various natures. 
Possibly the nature of the bottom at greater depths, 
below the line where the higher orders of Alga: cease to 
exist, is not of such influence as above the same, but that 
it is in Most instances of great moment to the fauna I 
am firmly convinced. To animals which do not live 
on prey the quantity of the organic elements in processe 
of decomposition in their place of vegetation must be of 
consequence; sto most of them thg organic composition 
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of the bottom must be of the greatest cońsequence. The 
colour of the botton does also, I believe, affect the 
existence of certain species. I therefore recommend that 
the nature of a botéom is not alone recorded, as, for 
instance, thus, “clay bottom,” “clay mixed with sand,” 
“stones with Algæ,” and “globigerina ooze,” but that a 
sample of the bottom is also in every case taken for 
future chemical analysis. It should, however, be seen 
that the sample is from the surface layer, and not from 


those below, which may of course be of a quite different’ 


nature. 

4. The Temperature and Saltness of the Water, as 
well ag tts Chemical Composition near the Bottom.— 
Particulars of these circumstances should always be 
given exactly, as they do, no doutg, have a considerable 
share in the production of a species. This is so evident 
that it requires no further discussion. 

5. The Period of the Research.—This isa point which 
zoologists in most instances fail to record, and yet it 
appears to me in Several] respects to be of great interest. 
Everything in life is subjected to a gradual organic 
change, and [I believe that the fauna of the sea in this 
respect does not differ. Those species of animals which 
to-day appear within a certain locality are undoubtedly not 
the same which were found there, say, a hundred years 
Ago, and still legs the same as those which existed there 
a thousand years ago, and what applies to the past ap- 
plies with equal forge to the future. The struggle for 
existence causes the immigration of new forms, while 
others must, so to say, make room for the newcomers and 
thereby disappear. This lies in the progress of historical 
development. For this reason it is necessary to state the 
period of the research, and although science may have no 
immediate gain from such dates, it will no doubt come 
in course of time, and it is the duty of the student of 
zoogeography to work as much for posterity as for the 
It-is with these particulars as with those of 
meteorological observations, viz. that one must possess 
a number of observations, extending over a long period, 
before the deductive result becomes of. scientific value. 

But apart from the ultimate benefit which may be 
derived in the future from these details, disputed per- 
haps by some, the record of the time when the spe- 
cimens are taken is of great importance to modern 
sciences It is thus well Known that many of the 
inhabitants of t sea, not only those which possess 
pertfect-organs of locomotiog, but also those which live a 
somewhat stationary life, undertake; during certain 
periods of the year, shorter or longer migratory wander- 
ings. - This. is, however, as regards the lower, Inverte- 
brates, a circumstance which-has been so little attended 
to, that hardly any.information exists on this point in 
print. In connection with this peculiarity the records 
which I advocate would be of great use. The causes of the 
migratory movements may be very difficult to ascertain ; 
but it is necessary in the first instance to demonstrate a 
fact—the explanation will follow in course of time. I have 
further indicated under (7) why I consider these state- 
ments as to time of such importance. 

For the study of zoogeography in general it may be 
sufficient alone to know what species occur within a 
certain area, whether large or small. The student of 
zoogeography compares those species which are to be 


.found either near or far from one another, he shows that 


some of them are common to all those parts which he has 


. under consideration, that others belong to a few, and with 


these data before him he attempts to discover the causes 
of their appearance or absence in certain places. If 
possible, he takes the most recent palzontological pheno- 
mena into account too, he views the fauna of the present 
day by the light of the past, and obtains thereby remark- 
able and perhaps unexpected results. 

6. The Relative Plurality of the Individuals and the 


. Colonies.—It cannot, however, be denied that, should the 


mode of research indicated. above be fruitful in some 
respects, it will not give a complete account of the animal 
life existing within a certain sphere. To obtain this “t is 
necessary to know the relative plurality of the individuals 
and their colonies in every individual locality within_the 
sphere, On this point my opinion is that, in „order 
to understand correctly the,composition of a fauna, ‘it is 
not enough to know those species which it embraces, the 
zoologist must not be content with a mere enumeration 
elther with or without descriptions of the various species 
and their distribution within a certain sphere, but he 
must also take into consideration the relative plurality of 
the individuals of each, z.e. he must, in other words, Study 
the statestics of the species. It is clear that zoogeography 
must be based on these two propositions, as the science 
would not advance far, if it should, for the comparison of 
the fauna of two localities, rest on a mere enumeration of 
the species occurring in such localities. A case might 
certainly occur in which two localities could approximately 
possess the same species, while their fauna were very 
different in composition. To the student of zoogeography 
this is no improbability. . 

It cannot, of course, be demanded that the zoologist 
occupied in dredging should immediately record the 
number of every species the .traw! brings up, as he must 
for this purpose possess special qualifications, but science 
is greatly benefited too by the course that, when the 
various groups of species are distributed for research and 
classification, the specialists in question in their works on 
the same record exactly the number of individuals taken 
of each species, and, with regard to animals forming 
colonies, also how many colonies were found in each 
place. When all the groups of the species had thus been 
dealt with, the student speciallydrmerested could compare 
the various species in every place inyestigated, and also 
the individuals and colonies in each, and by such a com- 
parison we should obtain a really complete knowledge of 
the animal life in the locality investigated. If, however, no 
notice be taken of the relative plurality of the individuals, 
whether from want of study or attention to the import- 
ance of the point, the pieture which the reader of his work 
obtains of the animal life in a certain locality will be very 
vague and unsatisfactory indeed. 

7. The Relation between Males and Females in the 
Same Place, and, if possible, at Various Times and 
Seasons.—The attention of zoologists should, in connec- 
tion with the study of the relative plurality of individuals 
and colonies, also be directed to this interesting circum- 
stance, which of course is not related to zoogeography, 
but to biology. No doubt investigations of this relation 
would lead to valuable discoveries. In some species, 
with sexual difference, the males predominate, in others 
the females, while in some they are evenly balanced. 
Another point also of interest connected herewith is at 
what period of the season the process of fertilisation takes 
place, how long the pregnancy lasts, and when the females 
cast their eggs; whether these functions are confined to 
certain seasons or not. Investigations of this point show 
that in some cases these functions are regulated most 
punctually, but in others not, and consequently it would 
be a matter of great scientific interest to ascertain the 
relations of the species on this point. For this reason it 
is also of importance to state the exact time when the 
examination of a certain locality took place. 

I consider that the points I have here discussed are the 
principal ones for which the zoologist should, in order to 
advance zoogeography, collect materials whey making re- 
searches on the fauna of th sea. They form in my opinion 
the basis on which this science shall be founded for a higher 
and more extended knowledge, and if the researches I 
have here indicated are executed in a systematic manner 
and with due care, my belief is that zoogeography will in 
a short space of time reap excelent benefits and fruits 
therefrom ; but here, as ip every other branch of study, it 
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is necessary to work with patience and in co-operation 
with others, as the labour is one demanding both time 
and exhaustive study. ANTON STUXBERG 

Gothenburg Museum 





DR. TROMHOLT’S AURORAL OBSERVATORY 
a ~ AT KAUTOKEINO 


WE are indebted to Dr. Sophus Tromholt for the 

hotograph from which our engraving has been 
oÈ his auroral observatory at Kautokeino in Fin- 
marken, Norway. 

"The Norwegian savant has, as may be remembered 
from his communications to NATURE, during last winter 
sojourned in Lapland for the study of the aurora borealis, 
simultaneously with which observations of this remark- 
able phenomenon have been made at the Norwegian 
and Finnish Circumpolar Stations at Bossekop and 


Sodankylä. 


Dr. Tromholt writes :—“ Since September last I have, 
for the sake of the aurora borealis, been residing here in 
North Finmarken (69° N. lat., 23° E. long.) in a zone 
therefore where the aurore attain their maxima, and 
where the phenomena, consequefftly, are so frequent and 
on such a scale that there cannot be a question of 
selecting and analysing one in particular. <a . 

“ My winter sojourn here has two objects in view, viz. 
firstly to frame a pendant to the observations of the 
aurora borealis made at Bossekop, 1838-39, by the French 
Commission du Nord under Lottin and Bravais ( Vo ages 
en Scandinavie, &c.), and, secondly, by means of alti- 
tudinal measurements corresponding with those being 
made at the Norwegian Meteorological S@tion*at Bosse- 
kop, to procure sufficient materials for fixing the parallax 
of the aurora boreafis. I choose the remote Kautokeino 
for my observatory for several reasons, viz.: that the 
place is almost due south of Bossekop, while the distance 
between the two is very nearly a degree, a distance which » 












































Auroral Observatory at Kautokeino, 


is exactly suited to the theory I have formed of the height 
of the aurora borealis—150 kilometres ; and also because 
it possesses a remarkably free horizon and an inland 
climate insuring favourable weather conditions. 

“As previously stated, observations are made simul- 
taneously here and at Bossekop on a common prearranged 
lan, and measurements made in the same vertical plane 
byt e so-called auroral theodolite constructed by Prof. 
Mohn. A similar arrangement has also been made with 
the Finnish station at Sodankyla, which is, however, situ- 
ated at a great distance from this place, and in a direc- 
tion sonrewhat unfavourable (about 45° S.E.). We shall 
not of course be able to compare notes before the spring, 
so I am unable at present to give the final results of my 
observations ; but judging by own researches here I feel 
convinced, in spite of scientists’ assertions to the contrary, 
that the height of the aurora borealis may be measured 
by the method I @dvocate, and that from the observa- 
tions made at these threeestations we shall obtain the 


materials required for the solution of a problem hitherto 
deemed an insoluble one. 

“The photograph which I forward you shows the little 
‘scientific temple’ I have raised in these lonely tracts, which 
have hitherto only seen Lappsand reindeer. In the centre 
stands my most important instrument, viz. a combination 
of the auroral theodolite and the passage instrument, fixed 
on a stone column and inclosed in a small wooden box, 
the upper half of which may be lowered at will. Here 
are, besides the necessary apparatus for meteorological 
observations, also to be found every requisite instrument 
and appliance required for my researches, such as chrono- 
meters, spectroscopes, lanterns, &c. Between them all 
stands the writer himself, clad in the tasteful summer 
costume of a Lapp, viz. pointed leather shoes, breeches 
twisted around the leg at the ankle, the blue frock orna- 
mented with red and yellow borders; and to crown it, the 
smart cushion-shaped cap. 

“I have *several times attempted to photograph the 

. 







aurora borealis but without. success, 
using the most sensitive English ‘dry ’ plates, and exposing 
them from five to seven minutes, have I obtained a trace 
of a : ative. The cause of this is, I believe, the ex- 
eédi —iimited substance of light possessed by the 
aur re; were thus the entire heavens flooded by the 
_. Most intense aurore their aggregate lighting power would 
not equal that of the moon when full. I may therefore 
assume that to photograph the aurora borealis is an 
impossibility.” 

On a later occasion Dr. Tromholt informs us that he 
obtained no negative of the aurora borealis throughout 
his stay at Kautokeino, while he found also, on visiting 
Bossekop’ and *Sodankyli, that neither had any been 
obtained at these observatories. — 

_ AS to the results of Dr. Tromholt’s researches on the 
t we may add that, as soon as he has received 
x ‘comparative tables of the observations made at 
-Sodankylä from Prof. Lemström, he will immediately 
communicate the same to NATURE. Inthe beginning of 
October next the intrepid savanf starts for North Iceland, 
which he has chosen as his station for the coming winter. 



















“artificial ’* aurora borealis. 

“We have also received from Dr. Tromholt an excellent 
photograph, taken®by himself, of the Circumpolar Obser- 
vatory which Norway, 
international Polar research, has established at Bosse- 
kop, in North Finmarken. The station is situated on an 
eminence by the Alten Fjord, and the photograph shows 
clearly the various huts, &c., erected for meteorological, 
astronomical, and terrestrial ‘observations, 
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Never UATT MA NAAN UVP erraria reves ara: 


WALDABRA ISLAND TORTOISES 


THE following report by the Hon. W. Littleton, ad- 
dressed to Sir John Pope Hennesy, Governor of 
Mauritius, has been forwarded by His Excellency in 
answer to a memorial presented by the late President of 
the Royal Society, and several other gentlemen, relative 
to the preservation of the gigantic tortoises on the Island 
of Aldabra :—— 


Mgnorandum on Aldabra island Tortotses 


To His EXCELLEXCY THE GOVERNOR,— With reference 
to your Excellency’s request fgr a report on the Aldabra 
l Island tortoises lately placed on Fiat Island, I have been 
able to get very little information about them. 

“Phe Mauritius Acclimatisation Society recently handed 

: over six tortoises to this Government, on condition that 
they should be placed on Flat Island and taken care of. 

.. The Government accepted the charge, and they were 

©: accordingly placed there about two months ago. The 

_ Storekeeper-General (Mr. Schmidt), who is much in- 




















hat they feed themselves, and are apparently 
doing well... 

“Only five of them are Aldabra tortoises ; 
from Madagascar. 
tively small size. 

_ Bat I may perhaps mention here that there are several 
i specimens of the Aldabra tortoise, besides these, both 
l and in. So chelles. There is the well-known. large 
garden of the Royal Artillery mess in Port 
nae here before the English occupation of 
1810. The largest circumference of his 
ures 9 feet 3 inches. He stands 2 feet 6 inches 


the sixth is 
They are all young, and of compara- 








o “In the Botanical Gardens at Pamplemousses there are 
two belonging to Mr. Cockburn Stewart, who brought 
them from Seychelles. They are about ten years old. 
The largest circumference of their shell is 7 feet 2 inches, 
-and they stand 1 foot 8inches high. Mr. Schmidt tells 


oT Pon not a even by Ẹ 


=o He will here chiefly experiment with the “ utstromnings ns 
ae _ apparatus invented by Prof. Lemström for producing an | 


participating in the programme of | 


in. them, tells me that they are completely at 


me ofa a very y teres: one belai ring 
Rivière Sèche, and of a very large] 
“Mon Trésor,” near Mahebourg, | belong 
Daruty; but their measurements, which 
promised to me, I have not yet received. 


A considerable number are kept by various ; people” ot Š 


Seychelles, including a pair at Government House, Mahé, 
the female of which recently laid eggs, and I am told. 
that many of the tortoises kept on the Seychelles Islands 
frequently breed, 

| Tam sorry not to have Been able to collect for your 
Excellency’s information more details of these creatures ; 
but I have stated enough to show that there are mafhy 

| Specimens well known and in good keeping. 

| I have also been unable to Ascertain whether there are. 
any of large size known to remain on Aldabra Islar 





but lam told that it is supposed there are in the thick as 


scrub of the interior. i, 
LITTLETON 


(Signed) W. 
Colonial Secretary's Office, Port Louis, 
yth July, 1883 
o 
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|THE METEOROLOGY OF SAE ARCTIC AND 

| SUBARCTIC PORTIONS OE THE ATLANTIC 

| OCEAN? 

U: P tothe publication of this work by Prof. Mohn, our 

| 

la blank. The interesting results here detailed are de- 

-duced from three series ok hourly observations, made 
during the Norwegian Expeditions in the summers of 

| 1876, "1877, and 1878, which Profs Mohn organised and 

| carried out with a skill and a completeness that leave — 

| nothing to be desired. The new facts thus. brought be- 
fore us largely extend our knowledge of the physics of : 

| this portion of the North Atlantic. | 

| The diurnal phenomena dealt with are atmospheric 
pressure, temperature, and aqueous vapour, the force of 
the wind, and the temperature of the surface of the sea. 
Of these the discussions of the atmospheric pressure and 
temperature are the most important and satisfactory. 
The results of the atmospheric pressure present. several - 
points of the highest interest. The general curve for. the 
three seasons, if a scarcely perceptible dip. about 8-9 p.m. 
be neglected, shows only one minimum at 4 a.m. and one- 


maximum at 2 p.m., thus roughly approximating to the ae 
The curves for the separate 


curve of temperature. 
seasons 1876 and 1878 exhibit an evening minimum with 


greater distinctness. The observations made by the 


Challenger Expedition. in the Antarctic Ocean give. ae k 
curve with only one minimum early in the morning and > 


one maximum early in the afternoon; and it is: hight: 
probable that if the observations made bythe 
wegian. Expeditions quite in the open Atlantic were alon 
included, the resulting curve would give no sign of a dip 
in the evening. 








the stations on the coast of Norway at 8 a.m.,2 p.m., and 


the barometer during the summer months on the adjacent. 
coasts of Norway, as well as in the Norwegian Sea, has 
its minimum in the morning and its maximum in: the 
evening, and that possibly there is a tract in the No 
wegian Sea including the bounding coasts of D 
Greenland, thence crossing Igeland, and pas 














variation would represent values with plus signs instead. 
of minus signs as elsewhere. In other words, over this 
region there occurs a state of things the reverse of what 


2“ The Norwegian North Atlantic tapeo 1876-78.. Meteorology. ’ 
By H. Mohn. With 13 woodcuts anf 4 plates. (Christiania, 1883.) — 
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knowledge of the diurnal meteorological phenomena 
| of this important part of the ocean was nearly altogether 








Prof. Moha then examines the observations made at - 


®p.m., and it is concluded that the diurnal variation of © 









west and south of Faroe, where the lines of ‘barometric 


obtains over the lower latitudes of she ocean and the land 
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surfaces of the globe from the time of the morning maxi- 
mum to the afternoon minimum. 

The following are the four phases of the diurcal varia- 
tion of the pressure in summer at a few of the more 
strictly insular stations :— 


ist Min. 1st Max. 
Inch. Time. Inch. Time. 
Amsterdam .., —‘OI3 ... 4.30am. ... +°007 ... II.30 a.m. 
Falmouth . —'OI9 ... 4 re + ‘009 0.30 p.m. 
Valentia we 7018 1... 4 5 +°006 ... 0.30 ,, 
Helder ... ... —'OI8 ... 4) %;, +°008 ... 1.30 ,, 
Sitka ded aes, = 2000! ... 6 a +°006 ... 2.30 ,, 
k 2nd Min. 2nd Max 
_ Inch. Time. Inch. Time. 
Amsterdam ... —'004... 5'JO p.m. ... + ‘O10 It p.m 
Falmouth —‘OOI ... 6 a +e FOIL .., 10 “i 
Valentia - ‘000 ... 5 3 +'oIg ... IO ~ 
Helder . +7001 .., 6 a ade EOLO aca; 0590" ‘5, 
Sitka . $°000 ... 7.30 ,, «.. +°002... II 2 


The chief points to be noted here are the large amounts 
of the ist min, and the small amounts and retardation in 
the times of occurrence of the rst max. and 2nd min. All 
these peculiaritees are presented in a still stronger form 
by the results of June taken by itself. Thus at Sitka the 
times of the four phases are 7 a.m., 3 p.m.,7.30 p-m., and 
II p.m., and the znd min. and znd max. become very 
small. It is only, however, over the open sea in the 
higher latitudes where the 2nd min. and 2nd max. dis- 
appear, resulting in one minimum in the early morning 
and one maximum in the early afternoon. This afternoon 
maximum therefore really represents the a.m. max. of the 
lower latitudes of the ocean and of land surfaces—which 
phase of the pressure occurs at different hours from 
7 a.m, to 3 p.m. accogding to latitude and geographical 
position—and hence subsequent to the a.m. or Ist max. 
the lines representing the diurnal barometric variation 
are everywhere to be represented by minus signs. 

The highly important result remains that over the 
open sea in the higher latitudes of the Atlantic and the 
Southern Ocean the diurnal curve of pressure, as shown 
by the observations of the Norwegian and Challenger 
Expeditions, exhibit only one minimum and one max- 
imum and that the curve generally resembles the curve of 
temperature. Hann’s remark that ‘‘in the daytime the 
air in the upper strata above the land flows towards the 
sea, occasioning an increase of pressure, which even on 
the coast asserts itself by retarding the morning maxi- 
mum and the afternoon minimum ; in the evening and at 
night this process is reversed, a current of air in the 
higher strata flows from the sea to the land; hence the 
pressure increases, diminishing on the coast, and the 
evening maximum becomes inconsiderable,” simply ac- 
counts for part of the phenomena as observed near the 
coast and at no great distance out ai sea. It leaves, 
however, the outstanding feature of the diurnal atmo- 
spheric pressure over the open seas of high latitudes 
untouched and unexplained. To this point we shall 
return on an early occasion. 

The curves of the diurnal distribution of the pressure 
of the aqueous vapour of the air are very interesting. 
Grouping the three series together and bloxaming the 
results, we obtain a curve of great simplicity, showing 
one maximum and one minimum, the maximum rising 
o'I mm. above the daily mean from 11 a.m. to 3 p.m., 
and the minimum falling ọ'ı mm. below it from to p.m. 
to 4 a.m. In other words, the curve of the force of 
vapour substantially agrees with the curve of tempera- 
ture, and it agrees with the same curve obtained from the 
open sea observations of the Challenger. The curve for 
the Challenger observations taken near land shows a dip 
from about 11 a.m. to 3 p.m. which is quite decided, 
though not of so pronounced a character as is seen over 
land during the summer months. A slight dip occurs in 
the separate curves %f the Norwegian Expeditions for 
1876 and 1877, which doubtless is due to the comparative 


proximity to land where several of the observations were 
made. This reduction in the amount of the aqueous 
vapour which is observed to occur during the hottest 
hours of the day is due to the descent of the drier air 
of the upper regions to take the place of the air which 
ascends from the heated surfaces of the earth. This 
diminution of the aqueous vapour of the air is not 
restricted to the air over the heated surfaces, but, as 
shown by the Challenger and Norwegian observations, 
it extends for some distance out at sea, probably as far as 
the indraught of air from the sea towards the land heated 
by the noonday sun is felt. 

The curve of the diurnal velocity of thẹwind deduced 
from the whole of the observations and bloxamed reveals 
the fact that the influence of the lower pressure which 
obtains over the interior of Scandinavia, as compared 
with that round its coasts during the hottest months ot 
the year and the hottest hours of the day, extends much 
further out at seathan might have been supposed, and the 
curve of the force of the aqueous vapour just refefred to 
corroborates this view. The curve of the diurnal velocity 
of the wind ‘substantially agrees with that of the tem- 
perature. 

The same overpowering influence of the sun is equally 
seen in the diurnal distribution of the temperature of the 
surface of the sea, the curve for which agrees with that 
for the temperature of the air. The curves for the sepa- 
rate years show, however, such striking differences in the 
mean amounts of the diurnal variation, and particularly 
in the hours of occurrence of the maximum excesses above 
the day means, as to show that a less close approximation 
to the true diurnal curve has been arrived at for the tem- 
perature of the sea than for any of the other meteoro- 
logical elements. In carrying out this work and discuss- 
ing the results, Prof. Mohn has clearly made a contribution 
of the greatest importance to the physical geography of 
the sea. ALEXANDER BUCHAN 


VIENNA INTERNATIONAL ELECTRICAL 
EXHIBITION 


ee Vienna Electrical Exhibition was opened to-day 

to the public. The patron of the Exhibition, the 
Crown Prince Rudolph, the Portuguese Crown Prince, 
the Princes of the Imperial family, the higher function- 
aries of the State, and the Foreign @ommissioners were 
present at the opening c@emony., The attendance of 
the public was small; only 4000 persons have visited 
the Exhibition to-day, the weather being rainy. The 
Crown Prince, in replying to the address delivered 
by Baron Erlanger, the president of the Exhibition 
Commission, said that it did not seem to be only 
by chance that the third and greatest Electrical Ex- 
hibition is held in Vienna—in the town in which, in 
1833, lucifer matches were invented by Preschel, from 
which, in 1837, the stearine candle found its way through 
the whole world, and where the lighting of streets by gas 
had been suggested by the Moravian, Zinser, before it was 
carried out in England. 

The Exhibition, though still incomplete, promises a 
good display illustrative of the great progress made 
in practical electricity during recent years, and showing 
how the application of electricity for the various purposes 
of industry and of daily life is becoming more and more 
common. So far as we can see now, although the work 
of installation of the machinery and apparatus is not yet 
completed, the Exhibition will stand comparison with 
previous exhibitions as to the number and variety of 
exhibits and the arrangement of the whole. From the 
official catalogue published to-day we learn that there are 
579 exhibitors, 223 of whom are from Austria, 133 from 
France, 68 from Germany, 27 from Russia, 16 from Italy} 
10 from Denmark, 13 from America, and 27 from Eng- 
land, Thus the Exhibition is rather a Continental one, 
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and it is generally much regretted that so few exhibits 
have been sent from England, which has played a leading 
part in the development of applied electricity. 

A special feature ofthe Vienna Exhibition is the building 
itself—the Rotunda, built by Scott Russell, the eminent 
engineer, in 1873, covering with its annexes and courts a 
space of 33,000 square metres. The vast dome is 79m. 
in height, and three galleries, the highest—the lantern 
gallery—being 66 m. above the ground, make it well 
adapted for illumination by electric lamps. Everything 
has been done to make the Exhibition as interesting and 
attractive as possible. Between the Rotunda and the 
Praterstern anglectric tramway will run. The Rotunda 
is brought into telephonic connection with the Opera. A 
gallery of the Exhibition buildinge contains a model 
theatre lighted by incandescent lamps, where ballets will 
be performed and scientific lectures given by eminent 
specialists, while another gallery contains beautifully 
arranged and furnished interiors and the picture gal- 
lery. fn the machine rooms the great boilers make a 
gigantic impression; they will supply the various motors 
with 1400 horse-power to drive the electric machinery 
for lighting and transmission of motive power. In 
the nave are arranged the exhibits of different railway 
companies and also various scientific apparatus, of 
which further details will be given in subsequent com- 
munications. 

Vienna, August 16 e 





NOTES 


WE understand that Her Majesty’s Government having 
through the Foreign Office been invited to appoint delegates to 
the International Geodetic Congress to be held at Rome in 
October next, at which the adoption of an international common 
meridian and common time for railway and telegraph purposes 
is to be discussed, the Lords of the Committee of Courcil 
on Education appointed a Committee to report on the subject. 
The Committee consisted of the Astronomer-Royal, General 
Cooke, C.B., R.E. (late Director-General of the Ordnance 
Survey), General Strachey, C.S.I., R.E. (Member of the India 
Council), and Col. Donnelly, R.E. (Secretary of the Science 
and Art Department). In consequence of their Report, the 
Treasury Mave consented to provide the travelling and personal] 
expenses of two deleg@tes. We are glad to say that the Science 
and Art Department, in concert With the Foreign Office, have 
appointed the Astronomer-Royal and Col. A. R. Clarke, C.B., 
R.E, F.R.S., to represent this country, and that they have 
consented to act. 


THE local secretaries at Southport have been exerting them- 
selves to make the visit of the British Association a success. Excur- 
sions are arranged for Saturday the 22nd and Thursday the 27th of 
September. The Association has not met in Lancashire since the 
meeting at Liverpool in 1870 under the presidency of Prof. 
Tiuxley, and it is believed that the industries of the county have 
since then so developed and expanded as to open up fresh sources 
of interest to the chemist, the engineer, and the economist. It 
is believed that ample and convenient accommodation for a full 
meeting of the Association has been secured. The Winter Gar- 
dens have been engaged for the exclusive use of the Association, 
and in them will be given the Presidential Address and evening 
lec ures, and in them will also be held the conversazioni. The 
Spacious assembly room in the Cambridge Hall will be devoted 
to the purposes of a reception room, and suitable halls have 
been acquired for the use of the various sections. Numerous 
excursions are in process of arrangement. Among these is a 
visit to Stonyhurst College, the observatory, museum, library, 
eollection of ecclesiastical vestments, and grounds, which are 
extremely interesting. The Abram Colliery, near Wigan, will 
be open to inspection, ag will also the Wigan Coal and Iron 
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Company’s pits and ironworks, Messrs. Platt Brothers and Co. 

have offered to show a party of members of the Association over 

their extensive machine works at Oldham, and certain large 

cotton mills in the same town will be open to visitors on the 

same day. A geological excursion will be made to the neigh- 

bourhood of Clitheroe and the Victoria Caves, which it is hoped 

will be personally conducted by Mr. R. H. Tiddeman, M.A., 

F.G.S., who made the geological survey of the district. Another 

party will visit Furness Abbey and the Lake District, The 
Earls of Derby, Crawford and Balcarres, and Lathom, and Mr. 

Weld- Blundell of Ince Blundell, will throw open their grounds 

to members of the Association, and at some of these places 

garden parties will be given. Tere is abundant hotel accom- 

modation of the best kind, as well as good hydropathic establish- 

ments and numerous excellent lodging-houses. A listof all these 
has been prepared and published in pamphlet form. 


THE French Association began its meetings at Rouen on 
Thursday last, when the president, M. Frédéric Passy, gave an 
address on the history of political economy. The revenue of 
the Association during the past year amounted*to 85,677 francs, 
of which 13,900 francs were devoted to purposes of research, 
The capital of the Association reache® the large sum of 454,526 
francs. On Friday evening M. Hatt, hydrographer to the 
French navy, lectured on the transit of Venus in December, 
1882, while another lecture on the transmission of force was 
given by Prof. Comberousse. Considerable time was devoted 
on Saturday in the Engineering Section to proposals for improv- 
ing the navigation of the Seine. Various excursions have been 
made during the week, and will be continued to morrow and 
following days. 


e °? 

Mr. BELT has been commissioned by the gzøloyés of the late 
Mr. William Spottiswoode, President of the Royal Society, to 
execute a monument to his memory, and the site for its erection 
will be in front of Her Majesty’s Printing Office. 


VIENNA papers announce the death at Botzen, in the Tyrol, 
on August 10, of the Austrian Vice-Admiral, Baron von Wiil- 
lerstorf-Urbair, one of the most learned and scientific officers 
that the Austrian navy has ever possessed, and who has con- 
tributed greatly to its professional improvement. He was not 
originally intended for a naval. life, and was educated in the 
engineering officers’ school at Tulla, where he acquired a great 
reputation, especially on account of his mathematical talents 
and proficiency. But a combination of circumstances led to 
his being transferred to the navy at the age of eighteen, He 
was almost at once allowed leave of absence to continue his 
scientific studies at Vienna, where he pursued astronomy and 
meteorology under Littrow, at that time director of the Vienna 
Observatory. In 1839, when only twenty-four years of age, 
Wiillerstorf was appointed to organise the marine observatory, 
and from that time till 1848 he acted as directot of that institu- 
tion, and as professor of astronomy and navigation at the 
Naval Academy in Venice. In 1848 he returned to active ser- 
vice, becoming commodore in 1857, when he took command of 
the Novara on the celebrated expedition around the world, the 
trst of the kind undertaken by the Austrian Government. In 
1861, being then rear-admiral, he became commander at the 
Venice station, and in 1864, during the Danish war, he was 
appointed to the command of the combined Austrian and 
Prussian squadron in the North Sea. In 1865 he became 
Minister of Commerce, a position which he held till*1867, when 
failure of health compelled him to retire from active life at the 
early age of fifty-two. He was a member of the Austrian 
Academy of Sciences, and of many other scientific bodies. He 
was sixty-eight years of age when he died. 


THE liberality of Finland to sciente is exemplary. The 
Senate has voted a sum ofeabout 80007. for hydrographical 
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researches and measurements in the Gulf of Bothnia, A suit- 
able steamer is to be purchased and fitted with the necessary 
appliances and instruments. We have received a communication 
from Prof. Lemström, in which he informs us that the Senate 
has also voted him a sum of 1500/, for the continuance of 
‘his experiments in connection with the aurora borealis during 
next winter at Sodankylä. „In a few weeks he will forward the 
programme of his intended researches to NATURE. 


THE arrangements for the autumn meting of the Iron and 
Steel Institute, to be held on the 18th, 19th, and 20th of Sep- 
tember, at Middlesbrough, are now almost completed. An in- 
ffuential local committee has been formed in that town, under 
the chairmanship of Mr. Bolekow, and has organised a series of 
excursions and entertainments in honour of the Institute. The 
new Basic Steel Works of the North-Eastern Steel Company, 
and the new and very extensive works of Bolckow, Vaughan, 
and Company, at Eston, will be the chief works to be visited, 
and as they are the first works that have been established in this 
country for carrying on the manufacture of steel by the Basic 
process, it is likely that they will be examined specially by the 
various members. Another interesting excursion will be made 
to the South Durham coal district, where a new system of manu- 
facturing coke, admitting of very considerable economy in the 
yield as well as in the collection and utilisation of all the by- 
products obtained by the distillation of coal, has been for some 
time successfully at work. A very good list of papers has been 
formed for reading and discussion, and a fund of several 
thousand pounds has been raised to cover the expenses of enter- 
taining the members of the Institute. 


PADRE DENZA, the. Director of the Observatory at Mon- 
calieri, expresses, in a letter to the Bishop of Ischia, the opinion, 
based on the information thus far obtained, that no ulterior 
disasters areto be feared in Ischia for the present; and espe- 
cially if the forces at work under Mount Epomeo continue to 
find vents in the two active /uwmaroli, At the same time he 
adds :—‘‘ We have, however, to do with capricious and un- 
certain phenomena which are still a mystery to science. They 
are matters which require close study, and I have recommended 
them strongly to de Rossi’s attention.” Prof. de Rossi, in his 
second report, a brief summary of which appeared in NATURE 
last week, limits himself to the consideration of the many warn- 
ings that Nature gave of the catastrophe. His third report will 
treat directly of the phenomena connected with it. In the mean- 
time he is emphatic in recommending to the Minister of Agri- 
culture and Commerce the completion of that chain of observa- 
tories over all the volcanic districts of Italy, for the reception 
and consideration of the signs and movements noted in which the 
Roman Observatory was founded. Had that chain been at least 
more complete, and had the long-talked-of observatory in Ischia 
constituted a link in it, the Roman Observatory would have 
recognised the fact that the widely exteaded subterranean move- 
ment, manifested with augmentation during the ten days anterior 
to July 28, had its centre of greatest, most continuous, and most 
variously marked activity at Casamiccivla, and would have given 
that timely warning of the approaching storm which might hawe 
saved many lives, But, he adds, there is a question as to whether 
such warnings should be given. The inhabitants of Albano 
might, for instance, have abandoned their houses in alarm, and 
have spent the night in the fields, had the extraordinary state of 
the Solfatara there been known publicly on the 28th, ‘To this 
I reply,”” writes Prof. de *Rossi, “that the inhabitants of 
Casamicciola would also have spent the night in the open air, 

` and many lives would have been saved.” But it is evident, ac- 

cording to the Zzmes correspondent, from de Rossi’s first pre- 

liminary report, that there is but little enthusiasm in favour of a 

system of earthquakes warnings, like the storm warnings sent 
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across the Atlantic, being adopted in Italy, where in many 
districts the inhabitants depend chiefly on strangers for their 
existence. 
frightening strangers away the opposition made to the establish- 
ment of an observatory at Casamicciola, 
ascertained that the signs of warning at Casamicciola were 
numerous, and well known to those most interested in concealing 
them. But the possibility cf danger was ridiculed, and part of 
the performance in the theatre on that fatal evening was Polchi- 
nello flying from imaginary alarms of earthquake. 


He does not hesitate to attribute to a selfish fear of 


It has now been 


Prof. 
Palmieri summarises his observations on the earthquake in Ischia 


as follows :—“ A small or moderate earthquake causing immense 


disaster. The continuous wearing away of “the soil by the hot 


subterraneous springs is sufficient to explain the immense cata- 


strophe, which has been enhanced by the very bad construction 
of the houses. Some damaged by the earthquake of 188r had 
remained without repairs. The disaster of July 28 will be re, 
corded more on account of the enormous loss of life and property 
than of its seismographic importance.” 


THE Island of Ometepec in the Lake of Nicaragua has just 
been utterly devastated by a volcanic outbreak, causing an over- 
flow of several lava streams which filled up several valleys and 
ingulfed in its fiery current farmsteads, cattle, and all the culti- 
vated fields, The eruption began on Jung 19, when a new crater 
opened. A continuous earth-tremor resulted in an overflow of 
lava directed towards Las Pilas. ®wo days later several other 
hills opened, pouring out lava in every direction, and the terri- 
fied inhabitants fled. Boats were sent from the neighbouring 
towns to save them. The whole island is described to be at 
present a heaving mass of molten lava, quite uninhabitable. 


A SHOCK of earthquake sufficiently strong to move beds and 
displace crockery occurred last Thursday at Schuols, Pontresina, 
and Tarasp, in the Engadine. The shock was preceded by a 
violent storm and heralded by a peal of subterranean thunder. 


A STATUE of Daguerre will be unveiled at his native village of 
Cormeilles on Sunday. 

THE recent inquiry in the United States Patent Office con- 
cerning the invention of the telephone has had the following 
results :—Out of eleven interference cases, eight of them have 
been decided in Bell’s favour, two in Edison’s, and one in 
MacDonough’s. MacDonough’s award was for the invention of 
a ‘‘telephonic receiver,” consisting of the combination of an 
electric current with a magnèt and a diaphragm arranged close 
to the magnet so as to reproduce accurately the sounds as regards 
quality and pitch. Edison’s awards are (1) for a “ hydroelectric 
telephone” ; (2) ‘‘for a spring carrying one electrode and con- 
stantly pressing against the other electrode, and the diaphragm 
to maintain the required initial pressure between the electrode 
and yield to the movements of the diaphragm.” The most 
remarkable of Bell’s awards is the art of transmitting and repro- 
ducing sounds at a distance by means of an undulating electric 
current. The remaining awards of Bell’s consist of various 
forms of transmitters. 

A NEW galvanometer has been brought out by M. Ducretet, 
which contains the valuable properties of being dead beat and 
being used for both strong and high potential currents, Its chief 
points consist in a movable compound coil, the fine wire coil 
being near 6000 ohms, and the framework of this coil, which 
consists of a copper ring, being the low resistance coi], The 
magnetometer part consists of a box with a very delicately 
balanced needle immersed in some transparent liquid. The 
needle is very small, and has attached to it a fine aluminium 
pointer by which the readings are made. The galvanomieter 
can be used for all strengths of current in practical use. 

AMONGST the candidates who have offered themselves to fill 


the place in the Academy of Sciences vacated by the recent 
® 
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death of M. Lagournerie, we may note M. Bischoffsheim and Col, 
Laussedat, Director of the Conservatoire des Arts et Métiers. 


M. DE FONVIELLE, writing from Annonay, informs us that 
at the unveiling of the Montgelfier statue Col, Perier, who was 
the official representative of the Government of the Republic, 
was in the-chair, and spoke in praise of Montgolfier in the 
name of the French army. M. Dupuy de Lome delivered a 
written address, extending over two hours; being a detailed 
procès-verbal of our actual knowledge of aéronautics. Like other 
speeches delivered on the occasion it will be printed in full in 
the Journal Officiel. M. Tisserand, the astronomer, spoke during 
a very few miautes,eadmitting that it would be possible to see 
celestial bodies better if the observer were carried away from the 
earth nearer to the limits of the atmosplfre. The effect of 
the statue, which has been cast in bronze, is very happy, M. 
Cordier having repre:ented the Montgolfiers in thé act of inflating 
£ Montgolfigre—Joseph is presenting the object to his brother 
Stephan, who on his knees has in his hand a bundle of burning 
straw and presents it under the hole. In the evening a banquet 
took place at the Hôtel de Ville, Col. Perier being in the chair, 


THE last number (the 28th) of the Mittheilungen der deutschen 
Gesellschaft fiir Natur und Völkerkunde Ostastens contains the 
first instalment of a paper by Dr. Baels, of Tokio, on the 
“ Physical Characteristics of the Japanese.” The writer refers 
to the extraordinary contradittions on this subject in the ordinary 
works on Japan. ‘Thus Miss Bird says of the Japanese: ‘Their 
physique is wretched, leanness without muscle being the general 
yule;”? while Consul-General Van Buren speaks of them in his 
reports to the Department of State at Washington as ‘‘a race of 
people of good physique, of stalwart and well-proportioned 
frames.” And so with other writers. This is the more sur- 
prising that life in Japan is very public, and the opportunities 
for accurate observation are accordingly very numerous, In 
fact, Dr. Baels says, a study of the literature on the subject 
shows that we know nothing certain about the physical qualities 
of this people. This is probably to be attributed to the fact 
that detailed and accurate observations and anthropometrical 
measurements have not been made; and this defect Dr. Baels’s 
position as professor and surveyor in the principal Japanese 
hospital gaves him ample opportunity for supplying. Accord- 
-singly we find that his conglusions are supported by large numbers 
of statistics. * In some cases 1200 peons were measured, and as 
a rule at least roo measurements and observations were taken. 
The whole paper is divided into two sections, the anatomical 
and physiological, of which we have only the first in the 
present number. In examining the interesting question as to 
the origin and position of the Japanese race, the auth:r finds 
himself confronted with the most perplexing and contradictory 
assertions respecting the Ainos. In two columns, side by side, 
he places the statements of two countrymen of his own—Drs. 

Deenits and Scheube—as to the Aino characteristics, with the 
result that one is in flat contradiction to the other, in such appa- 
rently simple matters as the hair, its growth and quality, the 
shape of the nose, &c, After a long examination of the 
authorities, however, he comes to the following conclusions :— 
{1) The Ainos were the original inhabitants of Central and 
_ Northern Japan, and their influence on the modern Japanese race 
is small ; (2) a Mongoloid tribe, similar to the better class of the 
Chinese and Coreaas, emigrated from the mainland through 
Corea, and settled the south-western part of the main island, 
and from thence spread themselves over that island ; (3) another 
Mongol tribe, bearing a resemblance to the Malays, first settled 
in the south in Kiushiu, and gradually conquered the whole 
country. This stem is represented now in its purest form in 
Satsuma, and gave Japan its Imperial House. It also forms the 
larg: mass of the Japanese of to day. He further surmises that 
a 


the second factor, namefy those Mongols with the fine features, 

came from far to the south and west, and were perhaps related 

to the Akkadians; but he finds no direct connection whatever 

between the Japanese and any Semitic race. The remainder of 

the paper is occupied with statistics respecting the size and pro- 
portion of the body and its single parts. 


WE have received from the direetor of the Meteorological 
Observatory of Tokio some of the daily weather maps issued by 
that institution. The observatory, which is attached to the 
geographical bureau of the Home Department, is not new, 
although it was not till 1881 that a plan for a telegraphic weather 
service was suggested to the Government. From July 1, 1882, the 
introduction of millimetres and degrees Centigrade, and of three 
equidistant, simultaneous ‘meteorological observations at 6 am., 
2 p.m., and r0 p.m, Kioto time were sanctioned, Twenty-two 
stations were established from Kagoshima and Nagasaki in the 
south to Hakodate and Sapporo in the north. Each morning 
one telegram recording the observations of the previous day is 
despatched to Tokio, and appears in three weather maps. These 
latter are both in English and Japanese, and are printed with 
great clearness. It is intended, as soon as suffic%nt experience 
has been acquired, to supplement the reports and maps by the 
issue of warnings and indications. mS ` 


TuHosE interested in the origin and history of the telephone 
should read Prof. Silvanus P. Thompson’s ‘Philipp Reiss, 
Inventor of the Telephone,” a biographical sketch, with docu- 
mentary testimony, translations of the original papers of the 
inventor, and contemporary publications. E. and F. N. Spon 
are the publishers, 


WE have received the last volume of theaMemoirs of the Kief 
Society of Naturalists (vol. vii.), which contains, besides the pro- 
ceedings and a note on chemical analyses of the Kieff clays, 
an elaborate memoir, by M. Armashevsky, on the geology of 
the province of Chernigoff, with a geological map of the province. 
It is covered with Upper Chalk, more than a hundred feet 
thick, quite like that of the -neighbouring provinces, and the 
fossils of which prove to be intermediate between the Senonian 
and Turonian, The chalk appears, however, only in the deeper 
excavations of the Desna and Sudost Rivers, as it is covered 
with a thick sheet of Tertiary deposits, which are found through- 
out the north-eastern part of the province, disappearing towards 
the south-west under the boulder clay. The Tertiary consists 
of two parts—the Glauconite sands and sandstones, and the 
quartz sands with intermediate beds of sandstones, It is 
most varied in colour and composition, and contains phos- 
phorite, caolin, brown-coal, and boulders of chalk. It is 
a part of the immense Tertiary basin that covers Southern 
Russia from Kherson and Kieff to Saratoff and Simbirsk, 
and bears the characters of shallow-sea deposits, with banks 
of oysters. The fossils discovered by M. Armashevsky leave 
no doubt as to its belonging to the Lower Eocene. It is 
covered in its turn with Post-Pliocene pottery clays, and these 
last with an immense sheet of boulder clay, which is widely 
spread throughout the province, as well as throughout the whole 
of €niddle Russia. It is an unstratified and unwashed mixture 
of clay, sand, and boulders, partly of Scandinavian origin and 
partly brought from all those formations that are met with to the 
north of Chernigoff; that is, Silurian, Devonian, and Carboni- 
ferous. Huge masses of chalk and Cretaceous sands are also 
met with in it. The boulders reach sometimes the size of ten 
feet, and are sometimes polished aid striated—the-local ones as 
well as those brought from the north. The author, who is well 
acquainted with the recent literature of the subject, and espe- 
cially with the numerous researches of German glacialists, does 
not hesitate to recognise that the province of Chernigoff, as far 
as Kieff, was covered by the ice-sheet tha® extended throughout 

+d 


August 23, 1883] 


what is now middle Germany and middle Russia, the continental 

ahd glacial origin of the boulder clay being beyond doubt. His 

remarks on the extension and mode of formation of the loess, 

- which appears with its characteristic features in the ravined parts 

“of the province along the valleys of the larger rivers, are also 

worthy of notice. It has a continental origin, but rather aqueous 
than atmospheric, s 


A FISHERIES EXHIBITION will be held in Lysekil in Sweden 
early next month. 


d 
LAsT week at Coblenz experiments were made with young 
ravens with a view of replacing carrier-pigeons by them. The 
ravens are not so subject to being attacked and destroyed by 
birds of prey. The ravefis were sent from Coblenz to a small 
place on the Moselle near Treves, a distance of about forty miles, 
The experiments proved eminently successful, 


THE additions to the Zoological Society’s Gardens during the 
past week include two Silver-backed Foxes (Canis chama $ 9 ) 
from South Africa, presented by Mr. John Maydon; a Syrian 
Bear (Ursus syriacus) from Thibet, presented by Mr. A. W. 
Hicks Beac#; two Red-backed Shrikes (Lanius collurio), 
British, presented by Mr, D. Bowl; a Sparrow Hawk (Accipiter 
nisus), British, presènfed by Mr. F. Guan; two Spotted Sala- 
manders (Salamandra maculosa), European, presented by Miss 
Harris; two Russ’s Weaver Bird, (Quelea russi) from West 
Africa, three Java Sparrows (Padda oryzivora) from Java, two 
Saffron Finches (Sycalis flaveola) from Brazil, two Undulated 
Grass Parakeets (Melopsittacus undulatus) from Australia, a 
Gray-headed Love Bird (Agapornis cana) from Madagascar, a 
Goldfinch (Carduelis elegans), two Bullfinches (Pyrrhula europea), 
a Chaffinch (Fringilă <glebs), a Lesser Redpole (Linota rufescens), 
a Siskin (Chrysomitris spinus), British, an Indian Python 
(Python molurus) from India, deposited; five Blue-headed 
Pigeons (Starnenas cyanocephalus) from Cuba, purchased ; a 
Quebec Marmot (Arctomys monax), two Gray Squirrels (Sciurus 
cinereus) from North America, a Plantain Squirrel (Sciurus 
Żlantani from Java, received in exchange; five Common 
Vipers (Vipera berus), born in the Gardens, 
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OUR ASTRONOMICAL COLUMN 


VARIABLE STARS.—The following are Greenwich mean 
times of geocentric minima of A/go/ to the end of the present 
year, which fall between about 6h. and r5h.; advantage has 
been taken of the recent observations of Dr. Julius Schmidt, at 
Athens, in their calculation :— 

h, 


ho m. m, 

1883, Sept. 3 12 56°5 | 1883, Nov. 5 ... 14 46'9 
6 9 45°0 S «. II 358 

9 6 33'°6 Il... 8 24°6 

23 14 36°5 28 ... 13 18'2 

26 II 25°! Dec. 1 ae. 10 7'2 

29 8 13°6 4 ... 6 562 
Cct. 16 13 56 TO: 4c. IG Is 
I9 9 54'3 2I ... II 50°6 

22 6 43'0 24 .. 8 397 

27 «.° 5 289 


A geocentric minimum of U Cephei, Ceraski’s short-period 
variable, falls about Dec, 1, 17h. 27m., and this phase tates 
place earlier in the night, through the winter. On February 19 
the calculated time is 1th. 58m. We assume two periods of 
this star to occupy 4°98550d. 

Mr. Chandler having found that the period of Sawyer’s 
variable in Ophiuchus is only 20h, 7m. 41°6s., this object goes 
through its fluctuations in a shorter time than any other known 
variable, R Muscz following next, according to Dr, Gould, with 
a period of about 21h, 20m. ‘The variation of light of the 
former staris stated to be about three-fourths of a magnitude. 
It is Lalande 31384, Weisse XVII. 143, and Santini + 2°, 260. 
Argelander and Heis call it 6m. The mean place for 1883'0 is 
in R.A. 17h. 10m. 35°7s., Decl. + 1° 20’ 22". 

The observations of Dr. Schmidt and Mr. Sawyer show that 
a maximum of x Cygni occursed on September 2'5, 1882, and 
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the mean period during the last six or seven years having been 
about 408 days, another maximum may be expected about 
October 16. The best position of this variable will be that 
given by a mean of Argelander’s gplaces in vol. vi, of the Bonn 
observations, viz. for 

18550 ... R.A. 19h. 44m. 59°66s. ... Decl. + 42° 32’ 594, 

With Peters’ constants we find — 

Precession in R.A. 2'3065s. Secular variation + o-oor3s. 
i Decl. -+8”:870. i + 0'298 | 
Whence for the beginning of the year 1884 the position becc mes 
R.A. 19h. 46m. 6°5s, Decl. + 32° 37’ 15". 

The confusion that has taken place as to the identification of 
the true variable x Cygni is almost ludicrous. .Flamsteed at- 
tached Bayer’s letter to his 17 Cygni, being*misled, as Argelan- 
der has shown, by the variable slar being faint when he observed, 
In 1816 Olbers ref€rred, in Lindenauw’s Zeitschrift fiir Asti onomie, 
li, 185, to the misunderstandings and complications that had 
taken place through Flamsteed’s mistake, pointing out that 
Pigott first gave the correct position of Bayer’s x; it was soon 
after determined by Koch, and was observed by Lalande in his 
zone of August 13, 1793. Further, in 1818, Bessel in the 
Fundamenta Astronomia, im a note to 17 Cygni, wrote, ‘ Flam- 
steedius hanc stellam per x designat; sed stella a Bayero ita 
dicta alia est neque reperitur in catalogo.” Notwithstanding 
these rectifications, Baily, in the British Association Catalogue, 
falls into Fla nsteed’s error, calling No. 6784, 17 x Cygni, and to 
this circumstance is perhaps to be attributed the confusion in 
recent popular English treatises as to thé identification of Kirch’s 
variable, 17 Cygni is a double star (3 2580), without any claim 
to the letter x; Bayer's xis Kirclt’s variable, and totally distinct 
from Flamsteed’s 17. 

A minimum of R Leporis may be expected about December 
14; Mr, Sawyer fuund the star at a maximum about January 25,. 
1882. i 


THE GREAT RED SPOT UPON JUPITER’s Disk.—Prof. A. 
Ricco, of the Ooservatory at Palermo, in a communication to the 
Memorie della Società degli Spettroscopisti Italiani, gives inter- 
esting details of his observations on the features of Jupite r’s 
disk, during the last opposition. The red spot had become very 
faint, indeed barely distinguishable in April and May, and was 
invisible at the commencement of June. Mr. Marth, in bis 
“‘Ephemeris for Physical Observations of Jupiter” for the ap- 
proaching opposition, has retained the same daily rate of rotation 
adopted in the ephemerides for the last two oppositions, re- 
marking that even if it should be found that the great reddish 
spot has entirely faded away, it is still desirable that its place 
should be specially watched, and hence it has not been advisable 
to make any alteration in the data for the ephemerfs at present. 


THE MINOR PLANET, No. 234.—P®of. Peters notifies hic dis-* 
covery of a new minor plaret on August 12, and strange to say 
he estimates it as bright as the ninth magnitude. Its place at 
18h. 51m. Greenwich M.T, was in R.A. 2h. 20m, 50s., 
Decl, — 12° 29’, 

No. 175 Andromache, to which reference was lately made in 
this column, has so far escaped observation, though carefully 
sought for at Rome. 





GEOGRAPHICAL NOTES 


PROF. ALPHONSE MILNE-EDWARDS, chief of the French 
deep-sea expedition in the Zalisman, writes from St. Vincent, 
Cape Verde Islands, under date July 28, that the expedition had 
met with complete success, After having investigated the deep- 
sea faura of the Afriean coast to a distance of some leagues from 
Dakar, the expedition proceeded to Santiago and: St. Vincent, 
sounding all the way, The island of Branco, where no naturalist 
had ever been, was investigated, the great lizards of the island 
receiving special attention in their native habitat. The coast is 
so rocky the naturalists had to swim ashore. The island is ex- 
tremely volcanic, with scarcely any vegetation, although the 
lizards are herbivorous. The Talisman was about to proceed 
s the last section of her voyage, the investigation of the Sargasso 

ea. 


THE Austrian corvette Pola arrived at Hamburg on the 19th 
from Jan Mayen. The Austrians, who were entertained at a 


banquet by the Geographical Society of Hamburg, have brought 


home a large quantity of natural history specimens and photo- 
graphs, and express themselves highly pleased with the results 
of their expedition. . 
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THE northernmost of the international meteorological stations 
round the Pole is that of the United, States, in command of 
Lieut. Greely. It is situated in 813° N. Ilat., close to where 
Nares wintered, on the coast of Smith’s Sound in Lady Franklin 
Bay. Since 1881, when the Expedition took up its quarters, no 
news of any kind has arrived, as the vessel despatched in order 
to communicate with the same last summer could not get up for 
ice. This summer a strong attempt to relieve the party will be 
made, for which purpose the steamer Proteus has just left 
Franklin Bay accompanied by the U.S. war vessel Yantic. 
Should, however, the condition of the ice also this summer be 
unfavourable, the relief expedition will be put ashore at a cer- 
tain point on the east coast of Smith’s Sound, and the Proteus 
will return, .By thg aid of Eskimo the expedition will attempt 
during the winter to relieve Lieut. Greely and his comrades, who 
have instructions to depart from their station if not relieved in 
the autumn. Depots with 1200 rations at each will be esta- 
blished along the route, and as Greely is provisioned up to the 
summer of 1884, there is no fear of his safety. During next 
summer a vessel will be despatched from the United States to 
bring hone both expeditions, which will by then, no doubt, be 
found safe in some spot on the east coast of Smith’s Sound. 


HEFT VUI, of Petermanns geographische Mittheilungen con- 
tains a long and interesting report by Dr. W. Junker, dated 
May 1881, from the country of the A-Madi, in the region of 
the Upper Nile. In consequence of insuperable difficulties 
connected with the transport of his luggage, Dr. Junker was 
unable to reach Bakarfgai, the destination he had proposed for 
himself, and had to return northwards after crossing to the south 
bank of the Wélle-Makua, im the country of the A-Barambos, to 
the south of the district of Bahr-el-Ghasal. The greatest diffi- 
culties travellers have to contend with is the carriage of their 
luggage, the natives to the south of that country, including the 
subjects of Ndorama, the people of the largest part of the 
Niamniam region, and all further south being almost quite un- 
available for that service. Expeditions sent south from Bahr-el- 


Ghasal in quest of ivory have, therefore, to take their own. 


porters with them, The travellers Schweinfurth and Miani have 
generally been under the necessity of attaching themselves to 
such expeditions, as has also Dr. Junker in all his more extensive 
travels, though the disadvantages and in particular the delays 
connected with this mode of travelling are very great. From 
Palembata, where during ten days he had to live exclusively 
on sweet batates, Dr. Junker, crossing the watershed which 
divides the tributaries of the Werre in the north, from those of 
the Welle-Makua in the south, came, afier two days’ march, into 
the land of the A-Madi, a mountainous district, watered by a 
number of reams diffusing a constant moisture over the gentle 
declivities of their baks, and nourishing vigorous growths of 
bananas and oil-palms. Dr. Junker stayed with the Prince 
Masinde for several days, during Which he made an excursion 
to a group of mountains immediately to the south-south- east, 
ascending the highest peak, Mount Malingde, whence he had a 
view of three almost equidistant but topographically very diverse 
points of tne Welle in its sweep from the west to the direct north. 
The A-Madi are described as a race largely resembling the 
neighbouring tribes in manners and cu-toms, but whose speech 
shows not the least affinity to any one of the many languages of 
the wide surrounding region known to Dr, Junker. In structure 
they resemble the muscular and shorter figure of the A-Sandeh. 
They are brachycephalous, of medium stature, far below that of 
the tall Dinka, Nuéhr, or even the Bongo, The A-Madi tattoo 
their breasts according to the most diverse patterns, though the face 
is generally left intact, with the exception of nose and ears, In 
the working of iron they are far behind the Mangbattu. The 
fruit of the banana is used at all its different stages as the prin- 
cipal and sometimes the exclusive food of the people. Letters 
of Dr. Junker to Dr. Emin Bey, extending in date from Jangasi, 
in the former Munsa’s district, now Niangara’s, July 17, 1882, to 
a provisional station in the land of Semio, November 8, 1882, 
give us the latest details regarding his stay in Mangbattu, and 
his plans for the future. 


BARON MULLER, during his travels in the winter of 
1881-82 through Eastern Soudan, was shown some new 
maps executed by the Egyptian staff, under the direction of 
Reschid Pasha, and gives an account of them in the present 
nfimber of the Mittheilungen. Reschid Pasha was induced to 
undertake this work in consequence of the want of maps, avail- 
able for military purposes, of the country on the borders of 

s 


Egypt and Abyssinia. The survey of the triangular district de- 
fined by the three points, Massowah, Cassala, and Gallabat, 
was, according to Herr Miiller’s information, entered upon 
simultaneously by various surveying parties in 1875. No scien- 
tifically accurate set of maps, to be achieved with all the aid of 
theodolites, astronomical determination of places, and hypso- 
barometrical measurements, was aimed at, but only such a gene- 
ral plan as would satisfy military requirements. All the maps 
executed in this way, on the scale generally of 1: 1,000,000, 
did not reach Herr Miiller’s hands, but only those representing 
(1) Annesley Bay, (2) Gebel Gadam, (3) the caravan road from 
Massowah vié M’Kullu and Ain, (4) the descent of the land at 
Samharr from Debra-Bizen as far as Ain, including Sabba Guma, 
Ailet, the Motad Valley, Assus, and Gumhot, (5) Mensa, ex 
tending as far as the Northern Hamsen, Dembesan, and Kar- 
meschim. The map of this covfitry is altogether excellent. 


-Particularly well given is the Bogos country, including the Rora 


Az-Geret with Zad-Amba, Atirba, and the Boggu Valley, as 
also Halhal and the dis.rict of the Red Marea. These maps, 
due to the admirable energy of Reschid Pasha, though at pre- 
sent studiously concealed from Europeans, and Englishmen 
especially, must, in Herr Miiller’s opinion, before long enable 
people generally to obtain a distinct idea of that most interesting 
group of plateaus to the north of Abyssinia ~-Among other 
papers in the same number, Dr. H. Polakowsky gives, as a 
contribution to the geography and ethnography of Central 
America, a report of an expedition und&taken by the Bishop of 
Costa Rica (B. A. Thiel, a German by birth), in company with 
Lieut. L. Fernandez and D. José Ma. Figueroa, to the wild 
Indian tribes, the Chirippo Indians, of that Republic.—In a letter 
to Dr. Emin Bey, Lupton Bey, the Governor of Bahr-el-Ghasal, 
reports an important discovery made by him in the last months 
of 1882 in the course of travels in the district of the Kredj 
tribes—the discovery, namely, of a large river of the name of 
Parpi. Rising in the mountains to the south-west of Hofra-el- 
Nahass, it runs south through very fertile lands and receives 
many tributaries, among others the Wsalé(marked on Schwein- 
furth’s map to the west of Dem Bekir).—The Mittheilungen 
further report a botanical collection made by G. Ruhner of the 
Berlin Museum, at Bengasi, a collection which, added to that of 
Schweinfurth, will materially increase our knowledge of the 
vegetation of Barka. 


IT is announced that Dr. Emil Riebeck, who is well known 
in the geographical world for his successful travels and magnifi- 
cent collections, is at present engaged in making the arrange- 
ments for an undertaking which promises to be of the greatest 
importance in the history of the exploration of Africa. The 
expedition is to be carried into execution by Herr Gottlob Adolf 
Krause, who is at present in Milan, and the immediate object is 
described as the investigation of the languages and social state 
of the inhabitants of the region about the Niger, Benue, and 
Lake Tsad. Herr Krause intends to follow the Niger from its 
mouth upwards for a distance of about 300 miles, and then 
probably to take up his position in some suitable spot, whence 
he can make a general survey of the surrounding country, decide 
on his further course of action, and await a favourable oppor- 
tunity for an advance into the interior. He intends to make his 
first stop either at Ripo Hill, by Egga, an English mission sta- 
tion, or to choose Shonga, near Rabba. 


ACCORDING to intelligence received at Copenhagen, August 
18, from St. Petersburg, the Imperial Russian Geographical 
Society has informed the Danish Minister to Russia that a report 
is current among the Samoyede inhab‘tants of the Island of 
Waigatz that a foreign vessel has wintered on the eastern coast 
of that island. It was, however, at the same time pointed out 
that there was nothing to show that the ship in question was the 
missing Danish vessel Dijmphua, which started last year on a 
voyage of discovery to the North Pole. 


Tue Vega, the famous exploring vessel, returned at the end 
of last month to Norway from seal-hunting in the Arctic seas 
with 8750 seals on board. 


M. LÉON POIRIER has left to the Geographical Society of 
Paris one-third of his fortune, the interest on which is to be 
devoted once every three years to granting an annuity to the 
Frenchman who shall have most distinguished himself by his 
travels in the interests of science and commerce, 
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THE EDISON-HOPKINSON DYNAMO- 
ELECTRIC MACHINE 


THE following abstract of the report by Mr. Frank S. Sprague 
on the Edison-Hopkinson dynamo-electric machine will be 
found of interest to electrigal engineers :—~ 
Characteristic features of the dynamo are: General arrange- 
ments—those of a shortened and differently proportioned Edison 
dynamo. ‘The pulley, however, is outside-of bearing, and with 
a face of 6% inches and diameter of 10 +; inches projects 8} inches 
outside the base plate. Field coils wound over a9-inch core with 
e ten layers of No. 16 copper wire (B.W.G.). Two legs in series. 
Armature : Diameter of core g inches, 74 coils, single turn, 8 
strands of No. 16 wire, average length 43 inches, Wire bound. 
Diameter 104 inches, with », inch clearance from pole faces. 
Zinc plate connecting pole faces ; ends of magnets not scraped. 
Kesistances: Field cold, 36°5 ohms; armature cold, ‘026 ohms. 
Field measured ; armature calculated. Field warm, 37 ohms; 
armature warm, °0325 ohms, Power supplied from a Lawrence 
—Armington and Sims—engine, high-speed and non-condensing, 
driven by a link belt through an Alteneck tension belt dynamo- 
meter. 


Engine diameter ... 84 inches accepted. 


Stroke ... ss owes 915 inches measured. 
Piston-rod ..° 2... 1§ inch a 
Fly-wheel 40 inches 3j 
Indicator spring ... 56 inches ,, 


1-H.P.=2: P. L. A. revs. 
33,000 
P. on 2142 
= 25 = 2h ; - (2'425? — 4?) revs. 
33°000 
= Mean pressure X rev. X ‘0028107. 
The magnets wege fested by the Poggendorff method. 


Total H magnetic field = Gr X E X position 


























resis. X dif. Dynamo speed, 1081; engine speed, 289°3 ; efficiency of con- 
° E = 1'457 Clarke’s standard version, 97'7 per cent. ; commercial efficiency, 86'3 per cent. 
Gr = 6428 Dynamo behaved well. Fields cold. Armature moderately 
Mean force in laboratory—Westminster :— warm. Wrist not uncomfortable on coils, Can also be held on 
Earth. No. 45. No. 17. commutator. Little sparking.! Bearings cool. No increased 
May 7 ‘IZI 9°41 II ‘40 heating after standing. 
May 8 "122 9°46 11°45 The same remarks about the behaviour of the dynamo are 
May i2 oss se a 'I22 9°40 I1'52 pertinent to two later experiments with 192 and 230 lamps re- 
Total H field for Manchester :— spectively. There was no appreciable increase in the heating, 
E and No. 45 9'55 and the load could easily have been carried a long while. An 
E and No. 17 I1°6i increased load of 30 lamps could be carried sometime. 
Summary of Three Experiments e e° 
Speed. | Current in amperes. E.M.F. in volts. Electric H.P. appearing. H. $ i Efficiency. 
No Time J — a a a a oo i tier 
: Dy- . Lamp - Arma- | Lamp Ab- Con- | Com- 
Engine namo. Field. circuit. Total. ;Brushes.| Total. | Field. ture. | circuit. Total, sorbed. Total. version.| mercial. 
6 thour. | 289 1081 2°68 112°56 | 115"24 99°3 103°0 "36 58 14°97 | 15°91 16 63 17°34 95°7 86 
8 | 3rmin.| 309 | z157 | 2°92 | 123°07 | 125°99 | 108 | zzz | “42 69 | 17°81 | x892 | 20'r2 | 2088 yo | 8s 
9 th, ım. | 3154 1179 2°95 1446 147°55 | 109°3 II4'l 43 95 ax'18 22'56 23°79 | 24'56 948! 86 


The results of three fairly full loads are given. No. 6 Time, 


about one hour; load, 192 lamps and ground of about 5 


amperes. Lamps not up to candlg power. 








Potential galvanometer, magnet No. 45 
1 a” position ... 2 
35 s? strength ... 9°55 
Average deflection ... 20°79 
Potential at brushes zás 99°27 volts. 
Current galvanometer, magnets ... No. 17 
PA D position ... 2 
j3 Fe strength ... II ‘6! 
Average deflection ... ... ... © 19°39 
Current in lamp circuit ... 112‘56 amp. 
a field 2°68 a 
şs armature ree 115'24 ‘4 
Resistance, lamp circuit ch, . ene ‘882 ohms. 
and field... ...0 1. aa ‘S61 5 
Total resistance of circuit 8935 yy 
EM E anh. Soe. cane Soon, feel) oe 102'9 volts 
Electrical energy in lamp circuit ... 14:97. H.P 
s S field ieee aii "30 
s3 Pe armature Te 58 
Total ... ete. sie 159: H.P 
Dynamometer spring at rest ... 112°23 lb 

is »» running free... I15°00 sg, 

3 29 load 18011 33 
Total difference... ... 2. 67°88 sy 
Above friction... ... a 65'1l y 
Total power to armature 17°34 
Power above friction 16°63 

Friction sed sage. meer eas I 





























INDIAN METEOROLOGY ° 
I. 


F XPERIEN CE only confirms what a cursory glance would 
i have led us to anticipate from theoretical and a priori con- 
siderations—that meteorology, the most modern as well as one 
of the most ancient of all the sciences, requires to be studied on 
the largest possible scale. The synoptic chats of the late 
General Meyer in America, of Hoffmeyer in Germany, and our 
own Meteorological Office, have graphically and forcibly set 
before us the variety and complexity of conditions that occur in 
a horizontal direction, while the observations of balloonists and 
mountain travellers have equally illustrated the important differ- 
ence and often cgmplete opposition which exists between the 
physics of the upper and Igwer aérial strata. Indeed it may be 
affirmed of meteorology, with even more truth than of the 


Means: 94'8 °/, 


86 */, 


analogous science of geology, that it recognises neither political 
nor superficially physical divisions of the land. When, there- 
fore, we confine our atténtion to the atmospheric conditions of 
one small political division of the earth’s surface and attempt to 
educe from data collected within that region alone the laws 
which regulate them, we are in a far worse position—especially 
if we take the British Islands as our example—than if we essayed 
to construct the science of geology by a like process, since in the 
latter case, if our horizontal range is limited, these islands ferm 
an almost complete and unique epitome of geological strati- 
graphy. In the case of meteorology, however, it is far other- 
wise, since our area is not only microscopic in relation to the 
scale on which meteorological changes occur, but is situated in a 
peculiarly unfavourable position for studying those changes with 
success, ® ° 
* Some lateral play of armature andgspindle. 
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In the matter of vertical range we are no less badly off, our 


* loftiest elevation being less than one-fourth of that attainable in 


some countries. 

Fortunately for us, howeve®, we have a dependency which 
offers rare facilities for the study, not merely of climate and 
weather, but of what is acknowledged to be the “highest 
branch of meteorology,” viz. atmospheric physics. 

India has, in fact, been often specially alluded to by leading 
meteorologists as a golden field for this line of research, and Mr. 
Blanford has with evident pride ventured to predict that, ‘‘ given 
a few earnest and intelligent workers, this country [India] will 
one day play a part second to none in the advancement of 
rational meteorology.” ? 

The characteristics Presented by India, and which have been 
specially noticed by Blanford, Buchan, and others, are (1) its 
great size—more than fifteen times that of what we are pleased 
to call Great Britain ; (2) its proximity to the equator ; (3) the 
seclusion of its area by the Himalaya on the north ; and (4) the 
physiographical contrasts it presents. If anything further were 
needed to show the desirability of investigating the meteorology 


of India, it Would be the fact noticed by Prof. Eliot in his. 


“Report” for 1877 (p. 48), that while in Europe the changes 
of weather take place mainly in a horizontal direction, the homo- 
geneity of those in India over large areas shows that they are 
rather the result of vertical (expansive and contractive) actions, 
from which it follows as a necessary corollary that if the dyna- 
mics of she atmosphere are ever to be solved, we must combine 
the facts obtained from fegions of vertical with those from 
regions of horizontal motion, and, as Eliot says, ‘‘the two sets of 
facts must be regarded, not as Ppposed to, but as supplementing 
each other.’ Some idea of the work that is being done and the 
area it represents may be-gathered from the fact that according 
to the ‘‘ Report on the Meteorology of India for 1880” there 
are now 121 stations in the Indian area (including Ceylon and 
Burmah) where meteorological observations are regularly made, 
together with 385 raingauge stations, representing in all an area 
of 1,131,000 square miles. 

This work finds an official outlet in the excellent ‘‘ Annual 
Reports” published by Blanford, as well as the valuable 
monographs on the ‘‘ Meteorology of Bombay,” by Mr. Charles 
Chambers, F.R.S., and those on the “ Bay of Bengal Cyclones,” 
by Prof. J. Eliot, and it will, we venture to think, be admitted 
by all who have carefully examined these works that they not 
only reflect great credit on the ability of the writers, but go 
some considerable way towards indorsing Mr. Blanford’s pre- 
diction. 

Besides these strictly official works, there are published a 
series of papers entitled the ‘‘ Indian Meteorological Memoirs,” 
which are intended, accordigg to the preface by Mr. Blanford, 
as*‘‘a vehicle for the publication of sugh portions of the work 
of the officers of the Indian Meteorological Department as do 
not form part of the regular Annual Reports on the Meteorology 
of India.” 

In the present articles we purpose noticing briefly the first 
complete volume of these. Before doing so, however, we may 
observe that their quality is uniformly of a remarkably high 
order, We know of nothing approaching to them in this 
country in meteorology, except, perhaps, occasional papers in 
the Transactions and Proceedings of the Royal Societv, or a few 
publications of.the Meteorological Council; and we have to go 
abroad, to the Repertorium of Russia, or the Lettschrift of 
Austria, before we can find papers of equal calibre. This defect 
is unfortunately more readily explained than remedied. In this 
country our best men, for reasons which are many of them 
obvious, and which we need not dwell upon, devote themselves 
to almost any other science but meteorology. The consequence 
is that little is done, and that little often indifferently, thus in 
some measure justifying the scorn which many physicists openly 
entertain for the science and all its disciples. Before, however, 
these gentlemen pledge themselves to their verdict, let them 
look abroad to America, Russia, and India, where more interest 
is taken in the science, and where the field of operations is 
vastly more extensive, and the conditions more favourable, and 
we suspect they will be inclined to modify their views somewhat, 
and allow that after all this useful and still growing science can 
not only borrow from their laboratories, but repay with interest, 
and thaf it offers a more divergent scope than is often imagined 
fur discoveries tending to throw light on some of the most intri- 
cite problems of physics. 


°. 
* Vide “ Elementary Meteorology,” by R. H. Scott, F.R.S., 2883, P. 4. 
“2 c Vade Mecum,” p. @. 
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Vol. I. of these ‘“ Memoirs” comprises twelve papers, the first 
of which is dated December 8, 1876, and the last October, 1881, 
which we will now proceed to examine seriatim. 

ee I. “The Winds of Calcutta,” by H. F. Blanford, 
F.R.S. 

This paper represents an analysis of fen years’ hourly observa- 
tions of the wind vane, and four years’ anemograms. One of the 
first things we notice is that while the annual resultant, calculated 
by Lambert’s formula, which takes no account of variation of 
velocity but assigns an equal valueeto all observations, is south 
14° west, that derived from the four years’ anemograms, where 
the true resultants enter, is south 18° east, the difference’ being 
caused by the greater frequency and less velocity of west than 
east winds at Calcutta. Another infgresting conclusion dedu- 
cible from the annual figures is that the velocity .of the Bay of 
Bengal (south-east) branch of the monsoons current is consider- 
ably less than that of the Bombay, or as it is called Arabian Sea 
(south-west) branch of the monsoon, ‘This fact was previously 
noticed by Mr. Blanford in his paper on the ‘‘ Winds of Northern 
India,” 1 and receives further confirmation from a comparison of 
wind-velocities at representative stations in the Bombay and 
Bengal Presidencies in recent reports. Thus in that for 1877 
Prof. Eliot gives the following comparison of velocities for 


representative stations in August, on opposite sides of the 
Peninsula :— 


| è 
Bombay. Bengal, 
Average daily Average daily 
wind velocity wind velocity 
—August, —August. 

Kurrachee 497°8 Sangor Island 251r'ọ 
Bombay ... 408°3 Calcutta ... 123°4 
Belgaum ... 213°3 Chittagong I5I ‘4 
Bangalore 219°O Dacca 14.7°9 
Akola 189'5 Patna 80°4 
Nagpur .. I31°9 Allahab g1°6 
Jubbulpore 127°5 Roorkée ... 65°5 


Prof. Eliot ascribes this defect in velocity of the Bengal] 
branch of the monsoon to the deflection it undergoes by im- 
pinging upon the Arakan and Himalayan ranges, 

And doubtless this expresses a portion of the truth. It 
ignores, however (explicitly at least), a circumstance which we 
think has a good deal to do with the result, viz. the fact that this 
deflection acts so as to continually rob the current of its easterly 
component, due to the change of latitude, and which, in conse- 
quence of its northerly direction, tends to be continually repro- 
duced. In consequence of this, the current, instead of rebound- 
ing from the Arakan hills once for all, tends to hug the moun- 
tains all round the northern borders of Assam, and consequently 
loses a good deal of its velocity by the friction thus engendered. 
The importance of this south-east branch of the monsoon current 
cannot be over-estimated. It depends evidently for its existence 
on the presence of the Bay of Bengal, so that, were the latter 
area land instead of water, the now moist and fertile districts of 
Assam and Bengal would probably be arid wastes like the deserts 
of Scinde and Rajputana. 

In discussing the diurnal variation in the direction and velo- 
city of the wind, Mr. Blanford alludes to Mr. Chambers’ dis- 
covery of the relation between the double diurnal variation in 
the wind components and the critical points in the diurnal baro- 
metric tide. 

M. Rykatcheff not long ago, on the basis of the diurnal 
variation of the east and west components of the wind, laid the 
foundations of a most ingenious theory of the cause of the diur- 
nal variation of the barometer.? Detailed reference to it here 
would @e out of place, but it may be observed that the fact of the 
easterly components prevailing at the time of diurnal rise and 
the westerly at the time of the fall of the barometer, both at 
Calcutta and Bombay, accords with the daylight conditions at 
all the stations cited by Rykatcheff, as well as with the view 
that the air near the surface flows out from the 10 a.m. wave 
of high pressure, both in its advance from the east and its retreat 
towards the west. > 

The explanations of the diurnal oscillation of the barometer, 
propounded by Rykatcheff and Chambers, while they coincide 
in attributing it to the proximate influence of the analogous 
diurnal variation in the velocity and direction of the wind, differ 
from each other essentially in one or two points. Thus Ryka- 
tcheff leaves the north and south components out of account 

* Phil. Trans., vol, clxiv. part ii., pp. 5634653. 


? “La Marche Diurne du Baromètre en Russie et quelques Rémarques 
concernant ce Phénomene en général.” Rep, flr Met., 1879. 
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altogether, and only takes the east and west components into 
consideration. Mr. Chambers, on the otber hand, while attach- 
ing considerable importance to the meridional components, ex- 
cept very near the Poles, omits curiously enough all reference to 
the probable corresponding variations in the upper currents of 
the atmosphere, upon which Rykatcheff discourses most effec- 
tively. Each theory alonesis defective; a combination of the 
two would probably form a fairly satisfactory explanation of a 
considerable part of the diurnal variation, though it will be safer 
at present to conclude that, while there is a very intimate rela- 
tion between the diurnal varidtion of the wind and the barome- 
tric tides, we do not as yet know for certain whether either is 
the cause of the other or whether both are not effects of some 
common cause. 

Mr. Blanford discusses tl diurnal variation of the wind at 
Calcutta through the medium of Bessel’s interpolation formula, 
and by comparing similar terms in the wind and barometric 
equations deduces several interesting results. Thus the single 
(semicircular) oscillation of the north and south components, is 
found to represent in all probability the diurnal land and sea 
breeze, while the single oscillation of the east component coin- 
cides in direction and phase with the rise and fall of the day land 
wind from the interior of the continent.” 

Dealing in fike manner with the double (quadrantal) terms, it 
is shown that the variations of both the north and south compo- 
nents and east and Wett components is very similar to that of 
the second term in the barometric fluctuation, though the course 
of the north and south comonents is exactly the reverse in 
direction of those at Bombay. 

In part ii. of this paper the thermal, baric, and hyetic wind- 
roses are discussed. The results may be briefly summed up 
as follows :—(1) that polar currents play no part in the wind sys- 
tem of Bengal, which indeed might have been anticipated, owing 
to the presence of the Himalayan barrier to the north isolating 
India in so unique a manner from extra-tropical inflaences ; (2) 
that rain is most Pobable, not when the monsoon current is 
blowing steadily, but ‘‘when it is deflected from its normal 
direction by some local irregularity of pressure,” in other words, 
when smad/depressions prevail, and‘in this respect it would seem 
that the law is one of general incidence; (3) that when the 
periodic components are eliminated there is no definite relation 
between the non-periodic variations of pressure and those of 
temperature and humidity. This result is Just what we should 
expect from a local application of the statistical method, now we 
know, thanks to the recent development of the synoptic method, 
that the larger oscillations of pressure which accompany the 
passage of cyclones and anticyclones, are due to conditions which 
are in operation over regions widely removed from those where 
such oscillations prevail. This conclusion, moreover, so far as 
India is concerned, detives fresh suprort of late from the fact 
that certain abnormal features in the pressure over India and 
adjoining countries during the droughts and famines in Madras 
and the North-West Provinces in 1876--77 were due to some 
widespread influence which mainly affected the atmosphere adove 
the level of the Himalayan sanitaria (7000 feet), since the varia- 
tions in the density of the atmospheric stratum Jd¢e/ow this level 
were not only opposite to those at the higher levels, but to those 
which prevailed in the total pressures at the lower stations 
throughout the Peninsula. 

Paper II. ‘‘The Meteorology and Climate of Yarkand and 
Kashgar.”—This is a discussion chiefly of the registers kept by 
Dr. Scully, of the Bengal Medical Service, who, in the autumn 
of 1874, accompanied the mission sent by the Indian Govern- 
ment to Kashgaria under the charge of Mr. R. B. Shaw. The 
observations were carefully made, and as they represent a dis- 
trict whose meteorology had hitherto been entirely unknown,®and 
of which we can only get samples by the aid of such rare oppor- 
tunities as political embassies, their discussion is well worth the 
labour which Mr. Blanford has bestowed upon it. 

Where it was possible, on the route, and at Yarkand and 
Kashgar on four days in each month, horary observations were 
made, ə 

Some evidence of the laborious nature of the task to which 
Dr. Scully so nobly devoted himself may be gathered from the 
fact that in order to get a second observer he was obliged to 
teach an uneducated hill coolie named Bhola, first the use of 


t A full account of Mr. Chambers’ theory is given in the Philosophical 
Transactions, 1873, andl in the Proc. Roy. Soc., XXV., PD. 402. 

2 This wind is called an anti-convection current, as will subsequently be 
seen in our notice of a paper by Mr. Chambers on “The Winds of 
Kurrachee.’’ 
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English numerals, then decimal fractions, and finally the mode 
of reading and recording the various instruments in the newly- 
acquired notation. 

Any one who knows the amounteof intelligence evinced by the 
ordinary Indian coolie, will agree with Mr, Blanford in his re- 
mark that ‘‘it was an achievement which reflected the highest 
credit on both teacher and pupil.” 

From the geographical description of the coun'ry which 
accompanies Dr, Scully’s report, we gather that the soil is very 
arid, the rivers are chiefly snow-fed, and that there are deposits of 
loess, similar in all respects to that of the Rhine and the Danube. 
By many, this loess is inferred to be of subaérial origin, and the 
peculiar dust-haze which prevails in these regions, is cited in 
favour of this idea. bs 

The chief points noticed in this paper are: (1) the excessive 
dryness of the clim&te and consequent large amplitude of the 
diurnal temperature oscillation ; (2) the abnormally large annual 
range of barometric pressure; and (3) the fact that the non- 
periodic oscillations of barometric pressure at Yarkand, unlike 
those of stations situated to the south of the Kuen-Lun, Kara- 
koram, and Himalaya ranges, appear to have sofe sort of 
connection with those of Europe. Such large oscillations are in 
fact probably confined to the lower and denser portion of the 
atmosphere, which is effectually partitioned off from the north by 
ranges of such lofty elevation. 

The latter part of the paper deals with the diurnal periodic 
oscillations in the pressure, vapour tension, and winds, and it 
may be observed that, in regard to the first of these, Yarkand is 
found to exceed in range any other place under an equally high 
latitude. Even in winter it averages 0°07 Inches between I0 
am. and 4 p.m., while in June and July it is o’o098 inches 
between the same hours. 

In other respects the curve is characteristically continental, the 
fall of the night tide being almost evanescent. 

The diurnal variation of the wind at Yarland also presents a 
peculiarity worthy of remark, in that, as at Zikawei, in China, and 
Upsala, in Sweden, it violates the general rule that easterly com- 
ponents prevail in the morning and westerly in the afternoon, 
Like the sea in these places, the desert stretches to the east of 
Yarkand, and there is every reason to suppose that something 
analogous to a sea-coast system of local convection currents 
exists which overrides the normal right-handed rotation of the 


_ diurnal breeze. 


(To be continued.) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE ° 


THE Gilchrist Engineering Entranc@ Scholarship at Univer-** 
sity College, Londoni, willebe open to competition at the end of 
September. The conditions of examination are this year some- 
what altered in a direction which places the,scholarship better 
within the reach of those for whose benefit it was founded. The 
detailed regulations can be obtained on application to the secre- 
tary of University College; the following is a summary of 
them :—Candidates must be under nineteen years of age, and 
must send in notice to compete by September 23. The subjects 
of examination are (1) elementary mathematics, and (2) any two 
or more of the following five subjects: mechanics, mechanical 
drawing, essay on one of three given subjects connected with 
mechanics or engineering, French or German, the use of tools, 
either carpenters’ tools, or the lathe (wood or metal), or the file. 
The Scholarship is of the value of 357. per annum, and is tenable 
for two years. There is also at University College a Senior 
Engineering Scholarship, awarded at the close of the session, of 
the value of 80/. The regulations affecting this scholarship, as 
well as those of the Andrews Entrance Prizes, &c., can be 
obtained on application to the Secretary. 


UNIVERSITY COLLEGE, Dundee, has already issued its first 
Calendar, necessarily a thin one, but bound to increase in size. 
So far as the science classes are concerned, and these are the 
prominent features in the College, the arrangements are fairly 


t Richthofen, in his work on China, similarly attributes the enormously 
thick formations of sess in the northern part of that country, to the action of 
the winds. It seems reasonable, however, to imagine that, like the analogous 
European deposits, it might have been originally deposited as Pleistocene 
glacial unstratified mud from the neighbouring Thian-Shan and Kues-Lun 
ranges, and that it has since been redistributed and perhaps in part aug- 
mented, by æolian action. The fact that it occurs in North China, and not 
South China? and that traces of the Glacgal period extend as far south as the 
Himalaya, favours this supposition. m 
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complete, and a good staff of professors has been obtained. | M. E. Sarrau.—On the distribution of the caloric liberated: or 


That literature will not be neglected is evident from the fact that 
the Principal of the College, Prof. Peterson, has for his subjects 
Latin and Greek. We haveealso received the Calendar of the 
Mason Science College, Birmingham, a thick volume which 
shows the institution to be in excellent working order. The 
Calendar of University College, Liverpool, is much more modest, 
though its staff of professors and lecturers is pretty compre- 
hensive. j 


SCIENTIFIC SERIALS 


Atti of the R. Accademia dei Lincei, May 6.-—Report on Veri 
and Parona’s ‘‘ Genopical Studies of the Fossil Shells of Terni 
and Rieti,” by MM. Taramelli and Ca;ellinii—Report on Dr. 
Lucchetti’s ‘‘ Crystallographic Notes,” by MM. Koerner and 
Spezia,—A memoir (ia French) on the invariants and covariants 
of a function transformed by a quadratic substitution, by W. 
© pottiswoode.—On the nature of the expansions of gas produced 
by the elegtric spark, by Sig. Villari.—Distribution of matter 
acting on the surface of an ellipsoid in order to procure in the 
interior of such a body a given action constant in force and direc- 
tion, by Sig. Glaser.—On the relations existing between the 
refrangent power and chemical constitution of organic combina- 
tions, by MM. Bernheimer and Nasini.—On a hypergeometrical 
differential equation, by Sig. Besso.—Some theorems relative to 
the bfhary forms of any power, and their application to the study 
of the multiple roots of equations of the sixth degree, by Sig. 
Maisano.—On some derivatives of berberine, by M. Bernhetmer. 
—On the distortion of perspective observed in the telescope, by 
Sig. Govi.—Meteorological observations at the Royal Obser- 
vatory of the Campidoglio during the month of April. 

May 20.—Note on Ugo Balzani’s ‘‘ Early Chroniclers of 
Europe,” by S. Tommasini.—On the commentators on Martianus 
Capella, by Sig, Narducci.—On the theoretic value of the co- 
efficient of tension, of the atomic specific heat of aériform bodies, 
and of the dynamic equivalent of caloric, by Sig. Violi. —Account 
of the recent archeological discoveries in Ventimiglia, Gussola, 
Casalmaggiore, Norcia, Tarentum, and other parts of Italy, by 
Sig. Fiorelli. 


SOCIETIES AND ACADEMIES 
PARIS ; 


Academy of Sciences, August 13.—M. Blanchard, pres- 
dent, in the chair.—On Kekulé’s £-butylglycol CH,—CH .— 
OH—CH,—@€H,. OH, obtained as an accessory product of the 


* hydrogenation of aldehyde, by M. Ad. Wurtz,—On the laws of 


reflection as Applied to the displacgments of elastic bodies of 
definite form acted on by external forces, by M. X. Kretz.—A 
comparison of the hypotheses of magnetic fluids and molecular 
currents, by M. P. Le Cordier.—Experimental researches on the 
action of a liquid introduced by a special process into the tissues 
of the vine for the purpose of destroying phylloxera (continued), 
by M. P. Lafitte—Note on a composition employed by Mr. 
Hatch of San José, California, for the destruction of phylloxera, 
by M. J. Caire. The constituents of this compound are equal 
weights of sulphuret of carbon, potash, oxide of iron, and 
sulphur, mixed with eight times the same amount of mercury.— 
On copper as a preventative and curative of cholera, by M, V. 
Burg. After a study of thirty years the author concludes that 
copper absorbed in various ways into the system acts as an almost 
perfect prophylactic, the exceptions not being more numerous 
than in the case of vaccination as a preventative of small-pox. 
Amongst other precautions he recommends the external appli- 
cation of copper under the metallic form of armatures, plates, 
or even ordinary coins; the burning of dichloride of copper in 
alcoholic lamps ; wine mixed with the natural mineral water of 
Saint-Christau; and the use of vegetables rendered green by 
sulphate of copper. The question of the treatment of cholera 
patients by copper is reserved for a future communication.—In 
connection with this subject, M. P. Davin recalls a memoir ad- 
dressed by him to the Academy in July, 1873, on the bronze dust 
used in gilding as a specific against cholera.—Observations relative 
toa previous communication of M, A. Gaillot on the changes 
produced in the length of the Julian year, by Mr. E. J. Stone of 
the Radcliffe Observatory, Oxford.—On the determination of 
the right ascensions of circumpolar stars, by «MM. Ch. 
André and Goungssiat.—On the critical point of oxygen, by 
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absorbed by oxygen and carbon respectively when combining’ to 
form oxide of carbon and carbonic acid, by M. A. Boillot.— 
On the composition of the asphalt or bitumen of the Dead 
Sea, by M. B. Delachanal. The presence of sulphur in con- 
siderable quantities is determined, implying a mineral origin, 
and distinguishing this bitumen from all others, which are of 
organic origin.—On the danger of contagion from the use of 
cracked stoneware in infectious diseases, by M. E. Peyrusson. 
It is shown that the germs of cholera, typhoid fever, and similar 
disorders may be preserved evei? in the slight fissures on the 
glazed surface to which all crockery and faience are liable.— 
Memoir on wheaten flours (part ii.), by M. Ballard. The authore 
shows that variable quantities of gluten may be obtained from 
the same flour, according to the diffarent treatments to which it 
is subjected-—-On the origin of individuality in the higher 
animals, by M. de Lacaze-Duthiers.—On the evaporation of 
marine and fresh water in the Rhone delta and at Constantine in 
Algeria, by M. Dieulafait.—On the means employed to deter- 
mine by continuous registration the slight movements in the 
crust of the earth, by M. B. de Chancourtois.—On the cultiva- 
tion of the date-palm in soils charged with marine salt, by M. A. 
Richard. The present flourishing condition of the palm-groves 
at Elche and Alicante, on the south-east coast of °Spain, shows 
that this plant thrives well in land saturated with salt water. 
ae 
VIENNA 


Imperial Academy of Sciences, June 7.—C. von Ettings- 
hausen, on the Tertiary flora of Borneo.—Z. von Roboz, on 
Calcituba polymorpha,—G. Tschermak, contribution to classifica- 
tion of meteorites. —H. von Foullon, on the mineralogical and 
chemical composition of the meteorite which fell at Alfanello on 
February 16, 1883.—J. Kachler and F. V. Spitzer, on the action 
of sodium on camphor.—F. W. Dafert, on periodides.—J. 
Schlesinger, on the causes of inertia and motion of masses. 
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THURSDAY, AUGUST 30, 1883 taries and Recorders of Sections will be boarded and 


lodged in houses on the Promenade, facing the sea, and 
within three minutes’ walk of the Winter Gardens, or 
four to six minutes from the Recepgion Room, which is in 
the centre of the town. 

Dealing in detail with the arrangements for the meet- 
ing, it may be mentioned that the Local Executive Com- 
mittee has for chairman Dr. James Wood, Mayor of 
reasons which Jed up to this arr#®ngement. Suffice it to say, | Southport. Among other members of the Committee 


that there was strong opposition on the part of consider- | in question, the names are found of the Ear] of Derby, 
able University and manufacturing cities ; and the success | the Earl of Crawford and Balcarres, the Earl of Lathom, 
4 





THE BRITISH ASSOCIATION 


E col has been selected for the meeting of 
this body in-1883, andsthe fifty-third annual session 
will commence on the roth and end on the 27th of 


house keepers for the time in case of need. The Secre 
September. It is not necessary to dilate upon the various 


of Southport may, no doubt,be in great part attributed to | Prof. Greenwood, and Prof. Roscoe (all*of whom are 
the enterprise and business zeal which, within two genera- | also vice-presidents of the Association for this year). 
tions, have raised it from a seaside village to a populous, | Committees have been formed to deal with hospitality ` 
well-built, easily accessible corporate borough. and lodging arrangements, excursions, conversazioni and 

To many people, perhaps the majority, in the southern | evening meetings, audit and finance, and the lecture to 
counties, Southport is a name, and nothing more. It is | the operative classes. The local secretaries are Me fick. 
doubtful whether the topographical knowledge of most | Ellis (the Town Clerk), Dr. H. H. Vernon, and Mr. T. W. 
educated Southerners would enable them to say, offhand, | Willis (B.A. Cantab.). 
in what county it is situate. No one, however, has The retiring president, we may remind our readers, is 
probably once visited the town without finding many | Sir C. William Siemens, and the president-elect is Prof. 
things to admire and buildings to surprise. We may bei Arthur Cayley, Sadlerian Professor of Mathematics jn 
pardoned for saying that Southport is less than eighteen | the University of Cambridge. 
miles from Liverpool, thirty-six from Manchester, sixteen | ` Thé first general meeting will be held on Wednesday,. 
from Preston; Wigan, Blackburn, Bolton, Burnley, Old- | September 19, at 8 p.m., when Sir William Siemens 
ham, and other large centres of manufacture being within | will resign the chair, and Prof. Cayley will assume the - 
easy distances. It should be enough to say that a circle, | presidency and deliver an address. On Thursday even- 
having its centre at the Town Hall, with a radius of forty | ing, September 20, at 8 p.m., there will be a soz74e. in the 
miles, would include 4,800,000 people. The public build- | Winter Gardens; on Friday evening, September 21, at 
ings are handsofne and commodious, and every accom- | 8.30 p.m.,a discourse on recent researches on the distance 
modation is at hand to render the forthcoming gathering, | of the sun, by Prof. R. S. Ball, Astronomer-Royal for. 
even if very large in number, a perfect success. Ireland; on Monday evening, September 24, at 8.30 

Liverpool being so near, a well-founded hope exists | p.m., a discourse on galvanic and animal electricity, by 
that the town will be honoured by a visit from numerous | Prof. J. G. McKendrick, Professor of Physiology in the 
American, colonial, and foreign men of science. It must | University of Glasgow ; on Tuesday evening, September 
not be forgotten that Edinburgh and Dublin, Glasgow | 25, at 8 p.m., a soirée in the Winter Gardens ; and on 
and Nottingham, Newcastle and Birmingham, are all | Wednesday, September 26, the concluding general meet- 
within ready access of Southport. ing will be held at 2.30 p.m. 

Southport is about five hours from London, and has It must not be forgotten that on Saturday, September 
through communication by two railways with every | 22, at 7 p.m., a lecture to working” people will be de- 
important town in the United Kingdom. livered by Sir F. J. Bramwell on “T alking by Electricity : 

On this occasion the Reception Room will be at the Telephones” ; it is expected that the usual flock of Satur- 
Cambridge Hall; the Council Room in the same building; | day excursionists will furnish an overflowing audience. 
the evening meetings and couversazion? will take place In connection with the socrées, it may as well be stated 
in the Winter Gardens, which have been specially retained | here that there is to be an exhibition of objects of scien- 
wholly for this purpose; the General Committee Room | tific and artistic interest in the covered skating rink, a 
will be at the Town Hall; Sections A and B at the very prominent feature of which will be an exceptionally 
Atkinson Art Gallery; Section C at the Temperance | complete installation of electric lighting on the Siemens 
Hall ; Sections D, and D, respectively at the West End system. We believe that this last is intended to be one 
and at the Congregational School Room ; Section E at | of the most complete exhibitions ever yet seen of its kind. 
St. George’s Hall; Section F at St. Andrew’s Hall; and | There will also be in the large Pavilion (where the presi- 
- Section G at the Town Hall. After this list, no one cae | dential address and evening discourses will be given, and 
doubt that there is ample accommodation, both for the | concluding general meeting held) an exhibition of Lewis 
members as a body, and for the several Sections. improved system of incandescent gas lighting. This will 

There are several first-class hotels, capable alone, it is | also be given on the nights of the two conversazioni. 
estimated, of boarding and lodging 1009 people or more. | The entries for other classes of exhibits (microscopes, 
Apart from this, there areshouses where apartments are &c,) are very satisfactory. oS 
available to anyreasonable extent. Probably the various A feature of these yearly gatherings is the arrangement 
“company ”-houses, as they are styled locally, could | for excursions to places of interest in the neighbourho3d 
accommodate between 10,000 and 12,000 persons. In | of the town selected from year to year. These are very 
addition to the regular places of this sort, many more | numerous this’ time, and include Knowsley, Lathom 
householders are prepared to become amateur lodging- | House, Ince Blundell Hall, the Abram Colliery, Ston}- 
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hurst College and Whalley Abbey, the Lake District, 
Haigh Hall, St. Helen’s and Widnes, the Wigan Coal 
and Iron Company’s Works, Chester and Eaton: Hall, 
Liverpool (including a visit toa White Star steamer and 
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a run along the dock’s font), Clitheroe District (Geologi- | 


cal), and others which may be announced in'these columns 
next week. 

Rufford Park and Rufford Old Hall will also be 
visited, as well as the county town, Lancaster, which 
deserves more than passing mention. There is the old 
‘church there, the ancient castle (the residence, ages ago, 
of John of Gaunt), aqueducts of some importance, the 
Roman camp w the vicarage grounds, the assize courts, 
and many other objects of attraction and public buildings, 
including asylums and hospitals of ancient and of modern 
establishment, and of very various character. 

There will be garden parties at Knowsley (by the kind- 
neg of the Earl and Countess of Derby), at Lathom 
‘House (on the invitation of thé Countess of Lathom), and 
at Ince Blundell (the residence of Mr. T. Weld Blundell). 
.In addition, the Mayor of Southport will give a garden 
‘party at Hesketh Park on Friday, September 21; and it 
as rumoured that he will also have two afternoon recep- 
tions, on days to be arranged hereafter, at his own resi- 
dence, Woodbank. The Rev. C. Hesketh Knowlys, the 
rector of the mother parish of North Meols, will also 
give a garden party in his grounds. 

The three railway companies running into thé town, 
two of which have terminal stations at Southport, are all 
- Offering advantages and facilities in order to help making 
‘the meeting a success. For instance, the London and 
‘North Western Railway will run through carriages to 
` Southport on September 17, 18, and 19, from London 
‘(Euston Station), Willesden Junction, Northampton, 
.Stafford, and Crewe, by the 7.15 a.m., 11 a.m., 1.30 pm., 
"3.0 p.m., and 4.0 p.m. trains, and similar arrangements 

will be carried out for the return journey. 

Liberal arrangements have also been made by the 
local railway companies for the benefit of excursionists to 
the many®ttractive districts in the north and west of 
England. ° : 

The arrangements at the Reception Room in Cam- 
bridge Hall will be of the usual complete kind at these 
gatherings, including postal, telegraph, ticket, reserved 
seats, lodgings, inquiry, lost property, daily journal, 
members’ lists, local programme, guide-book, and other 
departments. The hall has been newly decorated through- 
out for the occasion, and, when furnished and in full 
work, will doubtless bear favourable comparison with 
similar rooms at previous meetings of the Association. 
The telephone will also be brought into play, so as to 
connect all the Section Rooms both with the Reception 

Room and the Winter Gardens, as well as with the prin- 
cipal hotels and other large establishments in the town. 

A local fund has been raised of over 2600/., and 
strenuous efforts are being made to increase that amount 
to 30007, This will most probably be accomplished. 

Looking to all these facts—bearing in mind that South- 
port has a promenade of over a mile facing the sea, on 
which are three of the chief hotels and a string of hand- 
some private residences and lodging-houses: a pier, 
which, with its extension, is within a few hundred yards 
oĝa mile in length ; the boulevards (in Lord Street and 
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its continuations ast and west), bordered by handsome 
edifices, public buildings of no mean architectural pre- 
tension, banks, &c.—enongh has been said to justify the 
hope that Lancashire will once more distinguish herself 
as the hostess of the British Association, as she 
undoubtedly did in 1870 (the ‘last time that it met 
within her borders), when, under the presidency of Prof. 
Huxley at Liverpool, one of the most characteristic, as _ 
well as one of the most numerously attended and in every 
way brilliant and successful meetings of the British Asso- 
ciation was held. l 





PROFESSOR HAE@KEL.ON CEYLON 
A Visit to Ceylon. By Ernst Haeckel ; Translated by 
Clara Bell. (London: Kegan Paul, Trench, and Co., 
1883.) 
AN a man of scientific genius writes a popular 
book, it will generally be found to be either a 
great success or a great failure; mediogrity, as a rule, 
does not attend the work of such a man in either direc- 
tion. Now Prof. Haeckel is already well known to all 
the world as one of the few leaders in science whose 
literary ability is on a level with his more professional 
attainments, and whose genius is therefore exhibited in 
exposition as conspicuously as it is in research. Thus it 
was that when we heard he intended to publish a popular 
account of his six months’ travel in the tropics, we ex- 
pected a great treat in the way of literary performance. 
We had, of course, read a good daalfabout Ceylon before, 
and thus knew that it was a part of the world which in’ 
point alike of natural scenery and natural history was 
well calculated to arouse the enthusiasm of such an 
artistic-minded naturalist as Prof. Haeckel; and knowing 
that his pen can paint almost as vividly as his brush, we 
were prepared for something of unusual interest in the 
story of his “ Visit to Ceylon.” Perhaps, therefore, it is ~ 
not possible to say anything in higher praise of his book 
than that it has even surpassed our anticipations. The 
man of science has retired, as it were, into the back- 
ground, and left the way clear for the man of letters, the 
shrewd observer of men and things, the poetic lover of 
Nature—the frank, open-hearted, wide-minded German 
character which finds so admirable an expression in this 
great German biologist. Whether he is diving down among 
the coral reefs, forgetting his wounds in the keen joy of 
exploring the beauty and the wonder of those biological 
treasure-houses, or whether he is scrambling to the 
“ World’s End” through almost untrodden and untread- 
able jungles 8000 feet above the sea; whether he is 
moving in English society and deeming it needlessly 
formal in the matter of dressing for dinner under a 
tyepical climate, which has turned his carefully-provided 
swallow-tail coat as white as a sheet with mildew; or 
whether he is living for six weeks at a time zoologising in 
a remote native village without ever seeing a white man— 
wherever he is and whatever he is about, we are alike 
charmed by the character of the man which uncansciously 
looks out at us in every page, and throws around him, as 
it were, a halo of romance. 
We have said that in all this the man of science has 
-been allowed to retire into the background. But not on 
this account has the man of science been idle. Prof. 
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Haeckel went to the tropics to work and not to play, and 
work he did, with a vigour and pertinacity which, under 
the circumstances described, can only be called astonish- 
ing. To, have gone out day after day and week after 
week surface-fishing in an open boat beneath the almost 
vertical rays of a tropical stn, is in itself to have per- 
formed a feat of physical endurance which, so far as we 
are aware, has never been performed by any other natu- 
ralist ; and to have worked steadily for half a year from 
daydawn to night, exploring, collecting, and investigating 
as Haeckel investigates—feeling all the while, as he 
expresses it, that euch day w&s costing him, as a mere 
matter of money, somewhat over 5/—to have worked 
thus would have’been to exhaust the strength of many a 
younger man even in a much higher latitude than that of 
Ceylon. The results attained by such a naturalist in such 
a region, and working at such a pressure, of course con- 
stitute an immense harvest—so much so, indeed, that he 
thinks he has mor® material in his collections than the 
term of his natural life will admit of his sufficiently inves- 
tigating. But with all this, he has wisely avoided burden- 
ing his account of “A Visit to Ceylon ” with any details 
‘of bis scientific labours. The book is intended for general 
readers, and while a sufficient number of scientific obser- 
vations on the flora and fauna of the island are thrown in 
here and there to complete the picture which he gives of 
the place, these are always judiciously subordinated to 
the main design of speeding an honest tale by telling it 
plainly. j 

After an entertaining account of his voyage and of a 
week spent in Bombay, the traveller proceeds to give his 
first impressions of Ceylon. He is most of all struck with 
the magnificent luxuriance of the tropical vegetation, some 
of his descriptions of which are admirable specimens of 
word-painting. Everywhere he meets with the greatest 
kindness and courtesy, of which he is lavish in his ac- 
knowledgments. Having been a guest at various houses, 
visited and studied botanical gardens, made sundry 
excursions, &c., he eventually sets up a zoological labora- 
tory upon the coast. This having constituted the main 
object of his journey, he had taken with him sixteen large 
packing cases filled with all the equipments required for 
zoological and morphological research. The choice of 
site lay between one or other of two sheltered bays—Galle 
and Belligam. At the former he would have the advan- 
tage of living among civilised Europeans, and of being 
the guest of the hospitable and cultivated English consul, 
Mr. Scott, of whom he speaks in terms of high esteem ; 
at the latter he would be the only European within a 
radius of many miles, and require to take up-his quarters 
in a small government house. Such being the circum- 
stances, he says :— 


“After much hesitation, and long debating the gros 
and cons, I finally decided for Belligam, and I had no 
reason to regret the choice. The six weeks I spent there 
were full to overflowing of wonderful experiences, and 
never to be fergotten as forming the crowning ‘bouquet’ 
of my Indian journey, the sweetest and brightest flowers 
in a garland of delightful memories. Though I might 
perhaps have carried on my zoological studies better and 
more conveniently in Galle, I gained infinitely more on 
the side of general knowledge of nature and humanity in 
the charming seclusion of Belligam.” 


If the naturalist had no reason to regret this choice, 


assuredly his readers have not, for the account which 

follows of his residence among the natives is the most 

entertaining part of his narrative. @n his first arrival he 

is met by a general assembly of the inhabitants, his 

advent having been expected in consequence of the 

governor of the island, Sir James Longden, having written 

to the native officials “to be in all respects civil and 

serviceable.” The civility in the first instance takes the 

form of series of ceremonious addresses presented to him 

by one native magnate after another, emphasis being 

given to the close of each by “a grand rattle of drums 

performed by a row of tom-tom beaters squatting in the 

background.’ These high functionaries presented in 

their dress a sort of hybrid between the European and 

the Cinghalese. “Beginning at the top, a tall English 

chimney-pot charmed the eye—of all head coveyings 

beyond a doubt the most hideous and inefficient. How- 

ever, as the Cinghalese see Europeans wear this cylindrical 

headpiece on all solemn occasions as the indispensable 

symbol of birth and culture, never abandoning it even in 
the greatest heat, they would regard it as a serious breach, 
of etiquette to appear without the -singular decoration.” 

Below the hat -there came “an enormously high and 

pointed white shirt-collar, and a coloured silk scarf tied 

in a bewitching bow.” Then a swallow-tailed dress coat, 
white waistcoat with jewelled buttons and gold chains. 

But instead of trousers wherewith to complete this 

grotesque imitation, each of the dignitaries ended off in a 
red or party-coloured petticoat and bare feet. 

Having suitably acknowledged this unexpected cere- 
mony, Prof. Haeckel sets to work unpacking and setting 
up his laboratory in one of the rooms of the government 
house. From that moment throughout his stay of six 
weeks he is pestered by the insatiable curiosity of the 
entire neighbourhood, and even by that of native visitors 
from a distance, which on one occasion presented them- 
selves in the form of four old maiden ladies of distinction, 
“each more wrinkled and hideous than the last,” who 
desired to be instructed in science and to have their 
photographs taken. The Ffofessor is here ungallant 
enough to remark, “If they had been but three, I could 
have mistaken them for the three Phorcydes, the witches 
of the classical Sabbat, and might have made myself 
agreeable to them after the fashion of Mephistopheles.” 
Hoping to satisfy the universal curiosity in a collective 
manner, he tried the experiment of giving lectures through 
an interpreter ; but he found that there was no spark of 
real scientific interest underlying the childish desire to 


see something new. However, he managed to get on 


admirably with all around him, gave away multitudes of 
presents in the shape of coloured prints, &c., presided one 
day over the grand Buddhist festival for the 19th of 
December, and on the 2oth filled the same office of presi- 
dent at the annual festival of the Wesleyan mission. “I 
had done honour to the sublime Buddha yesterday, and 
to-day I must pay tribute to worthy Mr. Wesley. ... 
My friends in Galle and Colombo, who heard through the 
papers of my extraordinary proceedings, laughed at me 
‘consumedly.’ ” 

But we have no space to give any sketch of the strange 
experience of these six weeks’ sojourn among the primi- 
tive natives, so curiously composed of the instructive, the 
zesthetic, the ludicrous, and the pathetic. We have said 


~~ 
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enough to show that the book ought to be read by every 
one, and therefore we shall now conclude by drawing 
‘more prominent attgntion to sundry opinions and sugges- 
tions, which, as Englishmen, we should desire to see our 
Government consider and act upon. 

First, as regards the promotion of science :— 


“The extraordinarily favourable climate and position 
of Peradenia especially fit it for more extensive use from 
a scientific point of view as a botanical station. In the 
same way as our young zoologists find the recently esta- 
blished zoological-stations on the sea coast (at Naples, 
Roscoff, Brighton, Trieste, &c.) of inestimable value for 
their deeper scientific studies and experiments, a year’s 
residence in such a botanical station as Peradenia would 
give a young botanist more experience and work than he 
could obtain in ten years under the various unfavourable 
conditions at home, Hitherto, less has been done in the 
tropical zones than elsewhere for such establishments for 
study and experiment, though they would be exceptionally 
beneficial. If the English Government would establish 
and maintain such a station for botany at Peradenia, and 
one for zoology at Galle—in the charming bungalow, for 
instance, belonging to Capt. Bayley, which is admirably 


° suited to such a purpose [and would be sold by the owner 


to effect it]—they would be doing signal service to science, 
as they have already done by the Challenger Expedition 
and other great undertakings—and once more put to 
shame the great Continental States of Europe, who spend 
‘their money chiefly on breechloaders and big guns.,’' 

In reading this passage all true Englishmen should feel 
‘regret that their Government is not deserving of the meed 
of praise which the courtesy of the writer bestows. Seeing 
that we are the great maritime and colonising power, it is 
nothing short of a public disgrace that we are without a 

- zoological station upon any of our thousands of miles of 
coast, and that hitherto there is no prospect of our 


~escaping from the sarcasm (whether conscious or un- 


conscious) wherewith the national seat of “ deeper 
scientific studies and experiments’? in marine biology is 
here specified as Brighton. Is it too much to hope that 
the Ffsheries Exhibition may at length help to open the 
eyes of a Libefal Ministry to the importance of doing 
something in this diréctior#? 

Only in one particular does the English rule in India 
fall under censure, and this has reference to the atrocious 
treatment of the stage-coach horses. The scenes de- 
-scribed are certainly monstrous beyond imagination— 
-fogging by the whole village, dragging by the nostrils, 
wringing by the ears, and burning with torches. Truly, 
as Haeckel observes: “It is difficult to conceive how the 
English Government, which is generally so strict in its 
arrangements and discipline, has not long ago put an end 
to this brutality to animals, and more particularly ex- 
tended its protection to the wretched horses that serve the 
‘Royal Mail Coach?” Here is surely something for the 
anti-vivisectionists to memorialise upon with benefit. 

-We cannot take leave of this delightful book without 
congratulating the translator on the beautiful English 


into which she has rendered it. 
GEORGE J. ROMANES 


OUR BOOK SHELF 


Elements of Histology. By E. Klein, M.D., F.R.S., &c. 
(London: Cassell and Co., 1883.) : 

THIS, which is the first of Cassels “Manuals for 

Students of Medicine,’ contains 342 closely-printed 
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pages, with 168 well-executed woodcuts, mainly repro- 
duced from Klein and Noble Smith’s “Atlas of Histo- 
logy,” or the “ Handbook for the Physiological Labora- 
tory,” intercalated in the text. It is not too much praise 
to say that the information in this little volume is gene- 
rally very complete, quite up to date, and written in a 
concise, though, at the same time, thoroughly clear style. 

Dr. Klein wisely omits all reference to the titles of 
works and papers, introducing where necessary simply 
the name of the disceverer of, or observer most inti- 
mately associated with, the structure referred to. Where 
different opinions exist, this is obviously convenient, and 
the mght thing todo; but why on page 7 the names of 
fifteen histologists, folloyed by the words “and many 
others,’ should be given, it is difficult to understand, 
especially as they are quoted with reference to the in- 
direct division of nuclei or Karyokinesis, of which every. 
worker at histology must have seen many examples. 

In a work like the present, where all usually received 
ideas are given, it is curious to find that no reference is 
made to Schäfer’s with regard to striated muscle. Surely 
this cannot be an accidental omissione especially as Hay- 
craft is twice quoted. 

That the action of tannic. acid on human red cor- 
puscles is not described in the text, although figured (p. 9, 
fig. 92), is clearlyan oversight, as that of boracic acid on 
newt’s red corpuscles is both figured and described. In 
future editions it will be convenient if the same numbers 
be used in the text as in the diagram when describing the 
different parts of the kidney tubules, constant reference 
to the description of fig. 133 being now necessary. 

With the exception of the above minor details, un- 
qualified praise must be given, and the “Elements of 
Histology,” which is really 2 very complete manual, 
should be used and re-used by every student and prac- 
titioner of medicine who wishes to acquire a sound know- 
ledge of the normal histology of man. J. W.G. 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, 

[Zhe Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance. even 
of communications containing interesting and novel facts.] 


‘* Elevation and Subsidence” again 


A LETTER appears yesterday, again criticising Mr. Starkie 
Gardner’s general views about pressure, in the same sense as was 
done by myself a fortnight ‘ago. But, referring to that gentle- 
man’s opinion that pressure can render rocks molten or fluid, 
Mr, Young goes on to remark; ‘*Is not the supposition the 
exact reverse of what is really the case, viz. that not only does 
pressure #of liquefy rocks, but actually grevents their melting 
at a temperature at which they wouid melt were the pressure 
removed?” Your correspondent, offering this remark with a 
query, seems as if his mind was not quite made up on the 
subject ; and with reason ; for it must, I think, be considered at 
present an open question whether the temperature of rocky 
matter is, or is not, raised by pressure, 

Sir W. Thomson stated, in an address to the Geological 
Society of Glasgow in 1878, that certain experiments by Dr, 
Henry Muirhead and Mr. Joseph Whitley seemed to show that 
iron, copper, brass, whinstone, and granite are less dense in the 
solid than in the liquid state at the melting temperature. If so, 
pressure would assist in liquefying these substances. On the 
other hand, some observations of Mr. Johnston-Lavis, made on 
Java at Vesuvius, point in the opposite direction. Granted that 
the earth is, as a whole, extremely rigid, we cannot gather from 
that fact any certain information about the effect of pressure on 
“rocky matter,” when near the melting temperature. We do 
not know whether the nucleus of the earth consists of matter 
which could, under any conditions, be directly converted into 
surface rock; nor yet dœ we know anything certain about its 
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temperature at depths bearing considerable ratios to the radius. 
Indeed the state of our knowledge is best expressed by the words 
of the old song, ‘Oh dear! what can the matter be?” It is 
even conceivable that, whatever it be, it may be above its own 
critical temperature ; in which case the laws affecting incompres- 
sible liquids become inapplicable. 

An interesting paper upon this latter hypothesis was published 
by Prof. Zöppritz in the Zransactious of the first Geographical 
Congress of Berlin, 1881. It is entitled ‘“ Ueber die Mittel und 
Wege zu besserer Kenntniss vom inneren Zustand der Erde zu 
gelangen,” and published by D, Reimgr, Berlin. 


Harlton, Cambridge, August 24 O. FISHER 





I opfatn NATURE in monthly parts, and am indebted to a 
friend for calling attention to the article on ‘‘ Elevation and Sub- 
sidence ” by Mr. J. Starkie Gardner ® vol. xxviii. p. 323, In which 
he considers that, ‘‘ wherever considerable weight is added to 
any part of the earth’s surface, a corresponding subsidence 
of its crust almost invariably follows,” As it is evident from the 
last paragraph in Mr. Gardner’s paper that he esteems this 
opinion to be novel to the readers of NATURE, and being the 
first time it can be considered as having been discussed in your 
pages, it might have been more satisfactory perhaps had he 
passed in review the conclusions arrived at by others who have 
preceded him. 

| Sir John Herschel (see “Physical Geography,” § 132, 1862, 
and ‘‘Familiar Lectures,” “Lecture I.), assumed in a general 
manner that ‘‘if continents are lightened they will rise; if the 
bed of the sea receives additional weight it will sink.” It is 
to be regretted that the facts advanced as evidence by so great 
an authority did not prove sufficiently conclusive to claim general 
acceptance, Mr. T. F. Jamieson, F.G.S., in 1865 (Quarterly 
Journal of the Geological Society, vol. xxi. page 178), considered 
that the enormous weight of snow accumulated during the glacial 
period ‘‘may have had something to do with the depression of 
the land which then occurred, and that the melting of the ice at 
its termination would account ®r the rising of the land.” 

Under the advocacy ef Prof. James Hall (‘‘ Paleontology of 
New York,” vol. iji, 1859), the subject has received much 
consideration in America; this has been so great that Capt. 
C, E. Dutton, of the United States Geological Survey, was 
enabled to say that “few geologists now question that great 
masses Of sedimentary matter displace the earth beneath them 
and subside” (NATURE, vol, xix. p. 251). 

The principle that accumulation of material causes subsidence 
and that denudation results in elevation of the crust of the earth 
has been advocated by myself on numerous occasions during the 
last eighteen years, being considered equally applicable to rocks 
of every age during the whole series; in England from the 
Cambrian rocks of Shropshire to those now in process of depo- 
sition in the seas which surround our coasts. ‘The idea origin- 
ated to me from observations in the Longmynd and of the Upper 
Silurians of Shropshire and North Wales during 1864. Its 
universal application and the physical effects dependent on the 
phenomena formed the special subjects of two addresses as 
president of the Liverpool Geological Society in 1871 and 1872. 
The conclusions were deemed by NATURE (vol. vi. P. 379) of 
such importance that you considered my ‘interpretation of the 
facts deserved further consideration.” “Abstracts of these essays 
also appeared in the Geological Magazine, vol. ix, p. 119, and 
vol. x. p. 202, The views entertained have been subsequently 
advocated by me in the Proceedings of the Liverpool Geological 
Society, the Geological Magazine, and the Reports of the British 
Association, the last time being during the meeting of the British 
Association at Southampton (Aefgort, 1882, p. 540), which paper 
has appeared in full in the Geological Magazine for July and 
August, 1883. 

The only author who has considered this subject and to whom 
Mr, Gardner refers, is the Rey, O, Fisher, F. G.S., whom he 
deservedly praises for his masterly work, ‘‘ The Physics of the 
Earth’s Crust,” 1881, 

In spite of much adverse criticism I have been content to wait 
all these years, fe@ling convinced tha» after commendation similar 
to that accorded by you (by no means a singular occurrence), the 
subject of oscillation, as the result of changes in the distribution 
of sediments, would eventually be taken into consideration ; for 
a frequent remark has been that ‘there appears to be something 
in it” ; and no geological fact is more persistently referred to 
than that the formation of sedimentary strata of every age ‘‘ has 
occurred during a period of subsidence 

Birkenhead, August 22 
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“Decentralisation in Science” 


I FULLY agree with the remarks on this important subject 
made in your leading article of last week ; and the necessity for 
local scientific societies being in some wayeplaced in direct com- 
munication with each other and with the central metropolitan 
societies has loog been present in my mind. It is perhaps as 
yet premature to broach any definite scheme for effecting this 
object, which, as the writer of the article points out, would be 
surrounded by very great practical difficulties, The whole sub- 
ject might very well be discussed by the Conference of Delegates 
about to attend the meeting of the British Association at South- 

ort, 

= There are numerous scientific societies and field-clubs through- 
out the country whose work is being frittered away in useless 
directions solely from the want of proper scientific guidance. As 
a preliminary step towardsethis most desirable economising of 
individual energy it appears to me that centralisation in the 
various counties is the first essential. This has been well en- 
forced in the Preliminary Report of the “Local Scientific 
Societies” Committee of the British Association, published in 
NATUREa short time ago by Mr. Francis Galton, the Chairnfan 
of the Committee. 

it is most satisfactory to know that the British Association has 
taken the matter in hand, as this body is of ail others the most 
competent to deal with the subject, if for no other reason because 
the Association is the only scientific society that holds its meet- 
ings in various provincial centres. Among the difficulties that 
would have to be met in any scheme of county affiliation not the 
least formidable is the purely local feeling existing in many small 
societies, which leads their officers and members to reject all over- 
tures from larger and more influential bodies in the mistaken 
belief that cooperation would entail a less of individuality. A 
good illustration of this kind of difficulty has quite recently come 
under my notice in attempting to bring about some kind cf 
amalgamation between the local societies of the county of 
Essex, 

Till such narrow views of the functions of a local society are 
successfully combated no great advance towards centralisation 
can be made. R. MELDOLA 

21, John Street, Bedford Row, W.C., August 27 





The Earthquake in Ischia 


In 1878, when touring in the Himalayas, we spent the last 
two Sundays in August at Kyelang, in the Lahoul Valley. On 
each of these days I felt a sharp shock of earthquake about 
4 p.m. . © 

On both occasions I was sitting in a room on the upper floor 
of the German missionaries’ house. A broad Rooden verandah 
runs round the front and sides of the luwer floor of this building. 

I was abcut to rise and leave the room, when I heard a loud 
rumbling noise; my first idea was that the children of the house 
were amusing themselves with dragging each other in a small 
wooden waggon up and down this verandah as they were in the 
habit of doing, but the sound was much louder, as loud as that 
of a railway train when near the spectator. A second later T 
felt a violent oscillation, and a padlocked door, opposite the 
door of exit, shook violently backwards and forwards several 
times. A week later another earthquake occurred almost at the 
same hour, and under the same conditions, 

Three years later, in 1881, we again passed through the same 
part of the Himalayas on our return from the Spiti Valley, 
which we had reached by way of Kunówar. 

This time no earthquake took place during our stay in Lahoul ; 
we crossed the Rotang Pass, and went to stay in the Kulu 
Veiley with our friend Col, S , Deputy Conservator of 
Forests at Mafiali, about sixteen miles on the southern side of 
that mountain. Col. S ’s house is raised high above the 
river on the right bank of the Beas; it is placed in the midst of 
a Deodar forest, and built of wooden logs placed horizontally, 
and alternating with courses of large stones laid one upon the 
other, but not mortared together. A wouden verandah runs all 
round the building, and forms a balcony to the rooms on the 
upper floor. I imagine it is its mode of construction which 
enabled this house to resist the severe test to which it was 
subjected on this occasion, 

On October 1, about I p.m., we were sitting, a party of three 
persons, in a temporary verandah resting on the bare earth, and 
floored with matting? which our host had erected to supplement 
the permanent one where our native tailor was seated at work. 
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I had just risen to speak to him, but before I could do so, a 
loud rumbling sound seemed to come on my right hand (or from 
the direction of the Kulu Valley). 

Oneof the party called out ¢47e2—we had had a thunderstorm 
the day before—but changed the word to earthquake. For a 
second or two I held my breath—TI felt rooted to the spot; then 
the permanent wooden balcony over my heat began to creak and 
groan most violently, and I distinctly saw the front wall of the 
house advance towards me, and recede from me, three or four 
times, 

After the motion had ceased, the rumbling ‘sound, which at 
its greatest intensity seemed beneath our feet, died away in the 
opposite direction (or towards Simla), JI made many inquiries 
afterwards, hjt was unable to ascertain whether any shocks of 
earthquake had been experienced on these dates either in Kulu 
in 1878 or in Lahoul or at Simla in 1881. 

The recent catastrophe in the Islaud of Ischia has called the 
attention of those who make a study of such disturbances of the 
earth’s surface to the simultaneous occurreace of earthquakes in 


various parts of the world, which induces me to send you these 


facte, in the hope that they may interest some of your readers 
and lead thea: to form some conjecture as to the possible.centre 


. of the earthquakes in the Himalayas. 


I am not aware to what extent the geological formation of the 
“Himalayas has been investigated, but (speaking as a non-profes- 
sional) during three long tours in various parts of these moun- 
tains I have never observed any traces of extinct volcanoes. I 
vught, however, to mention, perhaps, that there are hot springs 
«at eshist on the left bank of the Beas River, about four miles 
from Mafiali, and also.at Manikern, in the Parbuti valley, which 
debouches from the Kulu valley, about thirty miles lower down, 
also on the left bank of the river, Manikern is a great pl:ce of 
resort for Hindu pilgrims, who consider these hot springs 
miraculous ; it is also occasionally visited by Europeans who 
have found these waters -efficacious in rheumatic affections. 
Earthquakes do not seem to be uncommon in these valleys, but 
it has been remarked that they generally, if not always, occur in 
the autumn, just when the rainy season Is atan eud. 


COSMOPOLITAN 





Lime and Bones 


THE observation of your correspondent in NATURE, vol. 
xxviii. p. 329, regarding the effect of lime in strengthening the 
bones of children, induces me to communicate certain facts 
which I’ observed daring a recent tour of two months in 
Norway. ; 

Weeravelled by land from Christiania to Throndhjem, thence 
by sea to the North Cape and back, and made expeditions into 
the interior at different points on our downward journey. 

„I noticed everywhere an extraordinary number of weak- 
boned, crippled, and bandy legged children, also a great number 
of men and women with weak bones and distorted limbs. 

‘Almost the whole of Norway is a network of mountains com- 

osed of various forms of primitive and metamorphic rock, and 
thouzh marble exists in this country 1 saw none in the districts 
through which we passed. COSMOPOLITAN 

Christiania, August II 





Copper and Cholera 


' REFERRING to the paper read before the French Academy 
-(as reported in your last issue) on copper as a preservative 
against cholera, it may be worth while to state that when visiting 
the great copper mines at Fahlun in Sweden (probably the oldest 
and largest in the world) I was informed that cholera had never 
appeared there, and that so well was the fact known that on the 
last visitation of cholera in Sweden some members of the Royal 
family took up their abode in Fahlun to escape the disease. 
The atmosphere was there loaded with copper fumes to such an 
extent that not a trace of vegetation was visible on the hills sur- 
rounding the town; so that this really seems to confirm by 

experience ona large scale the theory alluded to. 

WALTER R. BROWNE 


Sulphur in Bitumen 


From the abstract of the meeting of the Paris Academy of 
Sciences in your last number (vol. xxviii. pẹ 403), M. B. Dela- 
chanal appears to @onsider that the presence of sulphur is 


peculiar to the bitumen of the Dead Sea, and from this he de- 
duces a theory as to its inorganic origin. 

In some experiments which I had occasion to make this 
summer on the bitumen of the Great Pitch Lake of Trinidad I 
found that this substance contained a very considerable quantity 
of sulphur. Several per cents, of the volume of the gas ob- 
tained by its destructive distillation consisted of hydrogen 
sulphide. The origin of this asphalt is generally considered to 
be organic, but Jam not aware whether the entire absence of 
calcium salts from its ash, a fact which was proved nearly a 
century ago, and has sincegbeen confirmed, has been explained 
on this theory. HUGH ROBERT MILL 

Edinburgh, August 27 


Thunderstofms and Auroræ 


A CONNECTION between these phenomena-has been repeatedly 
suggested. J. W. Ritter has articles on the subject in Gilbert’s 
Annalen (1803 and 1804), and Kupffer has a long one in 1827. 
Other writers who have dealt with it or with the connection 
between aurore and atmospheric electricity generally are Schiible. 
(1817), R. Phillips (1854), F. Dellmann (1860), E. Loomis 
(1860, 1861, and 1862), A. Poey (1861), A. De la Rive, F. 
Abbott (1863), E. Edlund; and in NATURE, vol. xii. p. 127, 
there is a summary of the observations by Herr von Bezold. 
This may serve as a partial answer at the end of Mr. Chad- 
boucn’s letter. A. RAMSAY 

4, Cowper Road, Acton, W., August 27 





The Meteor of August 19 


THE details of this meteor in the letter of your correspondent 
Mr. Mott and my own are for the most part in such close ac- 
cordance that one might suppose we had been comparing notes, 
There is, however, one particulay if which our respective ac- 
counts differ so widely that one feels inclined to ask whether 
there were two meteors or whether one of your correspondents 
has made a mistake as to the direction of the course of the 
meteor. 

First let me correct an error of my own. I find now I was 
wrong in giving the point of starting as a few degrees eastward 
of the north star. Iam somewhat of a stranger at the place 
where I saw it, and I now find that the point from which it 
started was as nearly as possible north-east, and about 65° or 70° 
above the horizon. 

I am quite clear as to the path being downwards in an almost 
perpendicular direction inclining a little to the left. Mr. Mott, on 
the other hand, describes it as ‘‘ nearly horizontal, inclined a little 
downwards about 10° or 12° above the horizon, apparently much 
foreshortened.” lt appears to me—perhaps owing to a want of 
scientific knowledge—quite impossible that a meteor visible a 
few miles south-west of London, falling as I have described, 


could be identical with one seen two hundred miles north-west | 


of London travelling in the direction described by Mr. Mott. 
l of course lay the stress on the direction of the meteor and not 
the distances of the observers from_London. 
A. TREVOR CRISPIN 
Lansdowne Road, Wimbledon, S.W., August 27 





Ir may be of interest to some of your readers to know that 
the meteor mentioned in NATURE as seen on Sunday evening, 
August 19, was also seen here, timed by meat 10.1 p.m. The 
compass bearings were from south-east past east to east-east- 
north, about 35° from horizon ; colour, yellow orange ; first seen 
comiug from behind a cloud; divided due east, one part falling 
considerably. W. M. PooLey 

Bath Road, Cheltenham, August 26 





Stachys p&lustris as Food” 


I SHOULD be much obliged if any of your readers could give 
me any information as to whether the rhizomes of Svachys 
palustris, L., are used by the country people either in Great 
Britain or elsewhere for food. I believe the English name of 
the plant is Base Horehound, and that in the Jast century it was 
so used, A. WENTZ’L 

Krasnicza Wola, Grodzisk, near Warsaw, August 18 
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OYSTERS, OYSTER FISHING. AND OYSTER 
CULTURE AT THE FISHERIES EXHIBITION 


AS long as the English “‘ native ” keeps its prominent 
place in the market all questions concerning oysters 
and oyster culture will haye a special interest for the 
British public at large. For the man of science oysters 
are none the less interesting, although from a different 
point of view. For him it is a great puzzle that up to 
Tow we are in so profound a sitte of ignorance concern- 
ing certain of the most important phases of life of a mol- 
luske so exceedingly numerous, which may indeed be 
called very common, if not always plentiful, all along a 
large extent of the Europear® coast. Questions such as 
_ the following :—Are oysters functional hermaphrodites or 
not? At what age can oysters reproduce their species? 
How long do the oyster larvee (the so-called “spat ”) 
swim about in the ocean as free and independent, al- 
though minute, living specks? What is the effect of 
currents and temperature, both upon the growth and 
upon the fertility of the oyster? are or were up to very 
lately wholly unséived, and no really scientific inquiry had 
thrown any definite light upon them. Even the anatomy 
of the oyster was verf dmperfectly known, and it was 
only last year that the researches of Dr. Hoek, exhibited 
in the.Netherlands department of the Exhibition, threw 
a flood of light upon this point. These are the first 
of a more extensive series of investigations which are still 
in preparation, and which will treat of the embryology 
and the food of the oyster, the fixation of the spat, and 
the physical conditions under which the apparently very 
fertile oyster beds of the Eastern Scheldt are placed. 
These investigations have been undertaken and pursued 
for three summers consecutively by the Netherlands 
Zoological Society. ” 
_ The exhibit if the Netherlands department is the only 
one in which the scientific side of the oyster question 
comes into the foreground. Highly interesting from the 
point of view of practical oyster culture are, bowever, 
two exhibits—one in the Norwegian, one in the British 
department, which we propose to describe somewhat 
more at Jength. 

The Norwegian one is a bottle containing oysters from 
the small lake of Ostrawigtjen, near Sogeendahl, on the 
south coast of Sweden. This lake, which is only about 
800 feet long and 500 feet wide, with a depth of about six 
fathoms, may be regarded as a real “hothouse” for 
oyster culture, the temperature of the water being at the 
end of last April no less than 22° C., whereas in winter 
the water at a depth of three fathoms never registers any 
lower temperature than 7° C., the average bottom tern- 
perature In summer being 27° C. Considering the lati- 
tude in which the lake is situated; these temperatures are 
indeed very remarkable, and have not yet been fully 
explained. Some would ascribe it to a most luxurious 
vegetation of Conferve which is found in the lake, the 
partial decomposition and fermentation of which might 
increase the temperature. It is, however, open to ques- 
tion whether this confervoid vegetation must not perhaps 
be rather looked upon as an effect than as a cause of the 
high temperature. 

This lake incloses a natural bed of oysters, and already 
at the end of March some of these oysters contain ripe 
black spat. Inthe summer months the productivity of 
course greatly increases, and up to November (z.e, nearly 
nine months consecutively) ripe oysters with larva in their 
gills are met With. PS 

It need not be said that this is a splendid collecting 
ground. The spat is collected on birch twigs which are 
suspended in the water on wires stretched over it. 

In 1882 one thousand collectors, were brought out, 
each having a surface of about sixteen square feet, and 
on these 730,000 young oysters were obtained, which were 
than transferred to natural bed? in the fjord close to 
Stavanger. 
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If the oysters were left where they are they would cer- 
tainly grow very quickly ; oysters gf one year sometimes 
attaining a size of six to seven centimetres. For several 
reasons, however, the transfer is regarded as more suit- 
able for them. 

A most curious fact concerning this lake remains yet to 
be told, viz. that it is situated 24 feet above high-water 
mark ; that it is separated from the sea by a dry tract of 
land with large boulders; and that only between Septem- 
ber and March, when the weather is very rough, fresh 
sea water can gain access to the lake by the sea 
being thrown across this tract of land. At the opposite 
side of the lake a small rivulet of fresh water enters the 
lake. 

A second “ hothouse” for oyster culture appears to have 
been discovered only very lately ; it is In most respects 
similar to the first; the depth is about 35 fathoms; the 
temperature in Cctober was 18° C., in April 21° C 4t is 
situated at Vesetvig near Stavanger, on the Hardanger 
fjord. 

The British exhibit, to which we would wish to call atten- 
tion more especially, bears the name of Wootton, Isle of 
Wight. It consists of models of ponds devoted to the 
“basin culture ” of oysters, essentially different in prin- 
ciple from “ foreshore culture,’ which is at present more 
successful and more generally recommended. 

“ Basin culture” is nevertheless perhaps a future stage, 
when once the acute practical intelligence of the byster- 
culturist and the investigations of zoologists shall have 
succeeded in reproducing the natural circumstances under 
which the oyster spat lives and thrives. At the confer- 
ence on oyster culture held by Prof. Hubrecht, we were 
told that investigations more especially relating to basin 
culture were at the present moment being carried on in 
Holland. The result obtained in the Isle of Wight was 
this, that in the first year (1880) tue number of the spat 
obtained was about 25,000, in the second year (1881) 
250,000, and in the third (1882) 1,500,000. Notwithstand- 
ing this successful commencement, the final results have 
as yet remained far below the expectation, since only a 
comparatively small number could be brought to be mar- 
ketable oysters. A difference between these experiments 
and those carried on in the Netherlands, which my per- 
haps prove to be one of fundamental importance, is this, 
that no contrivances have beep made use of in the Isle 
of Wight to sufficiently aérate the sea water in the basins. 
Lack of oxygen may have been the- principal cause of the 
great mortality of the spat. Moreover, a certain amount 
of sea water was let in and let out at favourable tides; 
and this must to a certain extent have interfered with the 
reliability of the results. 

These experiments were carried on with oysters that 
were imported from the Arcachon beds. 

The exhibits in the ostreicultural department by Mr: 
Fell Woods, the well-known director of the South of. 
England Oyster Company (Hayling Island), and by the 


Whitstable Oyster Company, likewise deserve attention. 


In both, specimens of shells of one-year-old oysters are 
goown, the occupants of which are said to have produced . 

black spat” at that early age. Even if these observa- 
tions are well authenticated, it is nevertheless recognised. 
that such facts are very rare’«xceptions, and that gene- 
rally at three years, and more profusely still at from four 
to six years, the maximum quantity of ripe spat is pro- 
duced by the oysters, whose generative organs are most 
active at that age (cf. Hoek}. 

France has only a comparatively small exhibit; the 
implements used in oyster culture at Arcachon are 
there shown. The Netherlands are represented by a 
more complete collection, showing both dredging and 
collecting apparatus, so-called “hospitals,” tiles, knives, 
&c. Models of several oyster parks, partly constructed 
in old fortifications, and consequently having a very 
“ defensive’? aspect, are, moreover, exhibited, as well 
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as maps and charts showing the way in which the 
foreshores, &c., are leased by Government to indi- 
viduals and comp&nies interested in oyster culture. 
For further details concerning oyster culture in the 
Netherlands, we may refer the reader to the conference 
paper on this subject. On the whole oyster culture 
appears to be very successful in this country. 

In the American department there is a large collection 
of the most various oyster-shells, as well as the model of 
a vessel occupied in dredging an oyster bed. ‘‘Culture” 
of oysters appears to be very little practised in that 
country upto the present day, the natural beds being as 
yet of a nearly inexhaustible richness, especially in the 


‘Southern States, where they are principally situated in 


‘the lagoons along the coast-line, and the oysters very 
often used as manure. Nor has the trade in these re- 
gions been developed to any extent. More northward 
Ch&sapeke Bay is the richest ground, and from thence 


-oysters are transplanted along the coasts of the different 


Northern States, and at the same time brought into the 
‘market in enormous numbers. Together with the scien- 
tific investigations in the Netherlands, those in the 
United States, conducted by Brooks and Ryder, and 
those of Bouchon Beaudely in France, stand foremost as 
commendable efforts to bring pure science to bear upon 
fishery problems of great practical importance. 





UNITED STATES COAST AND GEODETIC 
SURVEY} 


Then author of this very important treatise states, in 

his preface, that he has attempted to give a suffi- 
ciently comprehensive account of the theory of projections 
to answer the requirements of the ordinary student of this 
subject. The literature of projections being extensive — 
the work of the most eminent mathematicians —the author 
has contented himself with making such extracts from 
the great mass of papers, memoirs, &c., which he deemed 
requisite for his purpose, giving, for further information, 
references to such original sources as are comparatively 
easy of access. 

As the different conditions which projections for par- 
ticular purposes have to satisfy are so wholly unlike, no 
general theory ynderlying the whole subject of projections 
can be given; it is therefore conveniently divided into 
several sections : and here the author mentions his obli- 
gations to M. Germain’s most important “ Traité des 
Projections ” (Paris, 1865), which contains an account of 
almost every projection that has been invented. At the 
request of the Superintendent, Carlile P. Patterson, the 
treatise has been divided into two parts. The first part 
contains the mathematical theory of projections, while 
the second part contains merely such a sufficient account 
of the various projections as will enable the draughtsman 
to construct them. 

The surface of the sphere being non-developable, the 


- exact representation of even a portion of it upon a plane 


is impossible. Certain conditions can, however, be ful- 
filled which will render it sufficiently exact for any par- 
ticular purpose. The areas may be proportionatély 
preserved, in which case we have an equivalent projec- 
tion; or the angles of small portions may be preserved, 
in which case we have an orthomorphic projection. The 
exigencies of any particular use for which a projection is 
designed give rise to a great number of other conditions 
corresponding to which projections have from time to 
time been invented: so that the history of projection has 


_ been peculiarly that of the solution of more or less inde- 


pendent problems: for a complete account of which the 
reader is referred to M. D’Avezac’s “f Coup d’CEil histo- 
rique sur’la Projection des Cartes de Géographie” (Paris, 
1863). ; 

1 “United States Coast and Geodetic Survey ” (Carlile P. Patterson, 


Superintendent). A Treatise on Projections. By Thomas Craig. (Wash- 
ington: Government Printing Office, 1882.) 





The author has treated his subject under the following 
heads :— 


I. Orthomorphic Projection. 
II. Equivalent Projection. 
III. Zenithal Projectign. 
IV. Projection by Development. 


The first part of the volume treats of the mathematical 
theory, and is subdivided into nine sections. The first 
section contains a brief introductory account of the prin- 
cipal properties of conic sections and perspective projec- 
tion—the most natural and simple method of representa- 
tion. Sections II. and IJI. treat of methods of ortho- 
morphic projection. Section IV. treats of projections by 
development; Section V. gives an account of zenithal, 
and Section VI. of equivalent projections. Students of 
these sections are presumed to have a fair acquaintance 
with the methods of ordinary analytic geometry and the 
elements of the differential and integral calculus. The 
next three sections are extremely. general, and will require 
rather more extensive mathematical knowledge. «These 
sections were designed to connect the particular problem 
of the plane representation af a sphere with the much 
more comprehensive methods of representation: of one 
surface upon another, and to induce in the student, 
having a real interest in the general theory, a desire to 
consult the original memoirs for fuller information. 

The second part of the volume, which treats of the con- 
struction of projections, does not appear to require any 
detailed description ; but as much of it is merely reprinted 
from the first part, the propriety of thus separating the 
“construction” from “theory” seems rather doubtful. 
The book ends with thirty-on@ tables, nearly all extracted 
from the original memoirs of the wriéers on different parts 
of the subject of projections. In some cases, however, 
improved tables by other authors are given. Where the 
ellipticity of the earth has been taken into account the 
tables are given unchanged, as the effect of small changes 
of ellipticity would be almost inappreciable ; and, more- 
over, we have in p. xiii. of the introduction the important 
statement that “ The United States Coast and Geodetic 
Survey will undoubtedly soon be able to produce a 
much better value of the ellipticity than has yet been 
given.” 

Such are the contents of this valuable book we have 
endeavoured to describe. It presents, however, some 
signs of hasty arrangement and want of strict attention. 
to the correction of the press, which will doubtless be 
removed from the next edition. Indeed the copy under 
notice would scarcely seem intended for publication in its 
present form. For instance, “ The accompanying plates 
_. .” mentioned in p. 230 are wanting; and we notice 
the following typographical errors, &c. :— 

Preface, p. x. Philosophical Magazine, 1865, 
1862. 

Preface, p. x., and Introduction, p. xiv. 
obvious errors in the title of Gauss’s Memoirs. 

Introduction, p. xiv. PAil. Trans. vol, I. should be 
vol. L. 

P. 80, line 12 from bottom, for platting read plotting. 

Pp. 80 and 210. The descriptions of Cassini’s projec- 
tion do not seem to be correct. 

Pp. 81, 82, and 210. The woodcuts defective. 

P. 83. Curious error in the numerator of the general 
expression for p. 

Pp. 67 and 197. Wogdcuts of Fig. 13 not good. 

Pp. 71 and 201, Fig. 15, woodcuts require correction. 

Pp. 76 and 206. Fig. 18, woodcuts not very good. 

P. 149. In the denominator of the value of mm the 
power 2 of (1 F e cos œw) should be e. In the first term of 


should be 


There are 


the denominator of the value of %, sin? =! should be 


a 


‘ a): . e 
sin? £2, and in the second term @, should be o}. 
2 
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For Ie? cos‘ in the denominator of 
dum 


4 * 
7 


P. 150, line 2. 
the last term of the value of 


P. 214. Fig. 44, the letter P out of place; compare 
with Germains Fig. 98; in the letterpress ‘angle 
APC=o” should be = a. 

Also the numbering of the sections seems to require 
some revision. Section VII. referred to in p. xiii. of the 
introduction, as containing Mr. Schott’s account of the 
polyconic projection, is not of fourse the Section VII. of 
the text, and though Part II. is not divided into sections, 
yet jn p. 230 “ The Tables” appear under § xii. 


PROMISE AND PERFORMANCE IN CHINESE 
SCIENCE 


NDER the title of “ Science à la Chinoise,” a writer 

in a recent number of the excellent North China 
Herald dwells on what may be called the disparity 
between the promise and the performance of Chinese 
science. The ancient classics contain beautiful maxims 
on fhe necessity for research into nature. The “ Great 
Learning ” tells us that knowledge is perfected by the 
investigation of natuseg Confucius urged his pupils to 
study the “ Book of Poetry,” because, among other things, 
they could become acquainted with the names of plants 
and animals ; Mencius tells us that the careful study of 
phenomena is the road to knowledge, and in illustration 
says: ‘‘Though heaven is high and the stars distant, 
yet, having investigated their phenomena, we can sit 
down and calculate their revolutions for a thousand 
years.” It has long been a proverb among the learned 
that to be ignorant ofea single thing is a disgrace to the 
true scholar, and to be i$norant of nature is as if nature 
did not exist. When the revered ancient sages of China, 
whose words are in the mouths of all, thus encourage 
scientific research, we should be led to anticipate great 
results from the patience, intelligence, and ingenuity of 
the Chinese. But, as in so many other respects in that 
anomalous country, we have excellent maxims and little 
more. There is, says this writer, neither research nor 
knowledge ; science has no existence. There is indeed 
a considerable natural literature. From ancient times 
the Chinese have taken note of natural phenomena. 
Their record of solar eclipses is perhaps the most ancient 
and accurate in the world. They have more or less 
elaborate works on astronomy, mathematics, botany, 
zoology, mineralogy, physiology, and many other sciences. 
Yet there is scarcely any true science in them. Classifi- 
cation, even in regard to plants and animals, there is 
none, Mineralogy is mainly a description of curious 
stones. Noris there any progress, for the more ancient 
works are generally the bes:, and as a consequence the 
Chinese to-day are as their fathers were thousands of 
years ago. The superstitions respecting natural pheno- 
mena, which are as living active truths to-day for all 
classes in China, remind us rather of man in his state of 
barbarism than of the ancient culture and civilisation 
of the Middle Kingdom. The sun and moon are to the 
Chinese as they were to primitive man, living things, gods 


to be worshipped. The stars in their courses powerfully? 


influence, if they do not absolutely determine all human 
events. In them the wise may read as in a book the 
destiny of man and the fate of empires. Their combina- 
tions make lucky and unlucky days, and we shall do well 
to note carefully their signs and silent warnings. Comets 
are the pre€ursors of famine, pestilenze, and war—prog- 
nosticators of the wreck of empires and the fall of kings. 
Eclipses are the periodic efforts of the dragon fiend to 
destroy the lights of heaven, and every notice of an 
approaching eclipse sent by the Imperial astronomer to 
the provinces is accompanied by a Government order to 
employ the usual mefhods of gong-beating and so forth 
in order to rescue the threatened luminary. Again, 


ny 


' tion of the J’ega Expedition. (Stockholm, 1883.) 


thunder is the roar of the anger of heaven, and to be 
smitten by a thunderbolt is to be marked as a thing ac- 
cursed. Wind is born in the heart of great mountains, 
whence it issues at the command of the wind-god. Most 
districts have their wind-mountains. That at Lung-Shan 
in the northern province of Chihli is the most remarkable. 
It has a cave at each of its four sides. The spring wind 
issues from the cave on the eastern side, the summer 
wind from the southern, and so for the others. Wind 
eddies or whirlwinds are raised by the hedgehog in his 
rapid passage from one place to another, the dust serving 
to screen him from the vulgar gaze. Rain is produced by 
the dragon god, who carries up vast quantjties of water 
from the lakes and rivers in his capacious jaws, and pours 
it down in showers oyer the earth. Every mountain has 
its spirit or genius, every valley its nymph, every spring 
its naiad. Hence mountains and rivers, old trees and 
curious rocks, become objects of worship. 

These and the like superstitions which enter every 
domain of nature are not confined to the poor and illite- 
rate ; they are shared by the rich and learned, nay, they 
are repeated and acknowledged by the Imperial Govern- 
ment itself in its decrees in the Peking Gazette. The 
highest scholar in the empire knows no more of nature 
than the humblest peasant. The years have come and 
gone, repeating the same old story, but there has been n> 
ear to hear it, no mind to understand it. Nature has 
found no interpreter among the Chinese; during their 
long national life they have contributed nothing to 
science. How are we to account for this? In other 
fields of national effort, and especially as inventors, they 
must be allowed a high place. It cannot be indifference, 
for they have written largely on the beauties, marvels, 
and mysteries of nature, and many have shown keen inte- 
rest in the discoveries of science. It may partly, perhaps, 
be due to the fact that the intellect of the nation is em- 
ployed in the struggle for place and power along grooves 
in which science has no part. The writer we quote thinks 
it is mainly owing to the narrow and perverted system 
of education ; and while the present system continues the 
study of science will be impossible to the youth of China. 
The cleverest young men find it as much as they can do 
to take their first degree at twenty. The higher degrees, 
which are also the avenues to office, can scarcely be won 
for years later, and thus they cannot afford a théught for 
anything beyond the common curriculam. 

© 


ON THE PROPERTIES OF WATER AND ICE? 


R. PETTERSON’S memoir is a most valuable con- 
tribution to our knowledge of the natural history 
of the waters of the globe. Every reader of Arctic voyages 
must be familiar with the variety of names attached to the 
different kinds of ice met with in these regions, such as 
“pack-ice,” “bay-ice,” ‘“brash-ice,” and the like. To 
one who has never seen them, the names convey very 
little information either of their appearance or of their 
mode of formation. Dr. Petterson’s paper explains in a 
satisfactory and very remarkable manner the nature of 
the difference between the different kinds of ice. 

In the first part of the work the subject is treated 
physically, and in the second chemically. In both parts 
there is much that is new and valuable. 

In the Arctic Ocean, and especially in that part of 1: 
visited by the Vega, the saltness of the water varies much 
from place to place. The large rivers of Siberia con- 
stantly pour forth fresh water which lies on the surface of 
the ocean and spreads round the coast like a fringe. 
This layer often extends a considerable distance out to 
sea, where it gradually thins out. Nearer the shore it is 
thicker, but wherever the depth exceeds 20 or 30 metres, 
the dense ocean water is found below and the two layers 

t "On the Properties of Water and Ice.” Publica- 





By Otto Petterson. 
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persist without sensible mixture. As an example may be 
cited some observations made on board the Willem 
Barents in the Kara Sea on August 3, 1881 :— 


Depth, fathoms. Temp. °C Density. 
o -+82 1'co6 
I +6'2 1'009 
2 +I'7 1'020 
3 -I'O 1'0236 
5 cage 1°0247 


Here, while we have what is practically fresh warm water 
at the surface, and to a depth of a fathom from it, at two 
fathoms we have cold Arctic Ocean water. Looking 
therefore to the great variety in the composition of the 
waters exposed to the winter cold and therefore likely to 
produce the ice met with in Arctic yegions, Dr. Petterson 
has studied separately the change of heat and volume 
by the freezing of (1) pure water, (2) brackish water of 
little saltness, and (3) ocean water of ordinary saltness. 
With regard to the freezing of brackish or.salt water no 
prevfous investigatiuns of a quantitative character exist, 
and the author’s results are all new. With regard to the 
freezing of pure water the most important investigations 
were those of Pliicker and Geissler. While verifying 
their result as to the average coefficient of dilatation of 
ice, the author made the important discovery that the 
volume of ice decreases as the temperature rises, in the 
vicinity of the melting point. Inextending his researches 
to brackish and salt waters he found this anomaly more 
and more accentuated the more salt was contained in 
the ice formed. Rightly seizing the importance of this 
very remarkable observation the author makes the be- 
haviour of pure ice in the vicinity of its melting point one 
of the main objects of the investigation. The “ dilato- 
meter” used was a glass vessel of peculiar construction 
and of a capacity of 41 cubic centimetres. The water to 
be experimented. on was frozen in it, so that it formed a 
cylinder of ice surrounded by mercury, which extended 
also into a capillary tube and indicated changes of 
volume. As the accuracy of the results depends, 
amongst other things, on the correctness of the deter- 
minations of the absolute dilatability of mercury; and 
as this is somewhat uncertain, and indeed variable, 
at low temperatures, the author adopted the device of 
Plucker and Geissler for producing a practically undilat- 
able enaelope for his experimental substance. The prin- 
ciple of it is very simple. The envelope is of glass with 
a coefficient of expansion Piper that of mercury is 
o’ooo181. If the volume of the glass envelope is to that 


of the mercury contained in it in the inverse proportion 


uf their coefficients of expansion the residual volume will 
be constant even though the temperature vary. If the 
volume at o° C. of the glass be 181 cc. and that of the 
mercury 2°8 cc the residual volumeis 18'1 — 2'8 = 15°3 cc. 
If the temperature is Z° the volume of the glass is 18'1 
(1-+-0'0000287) and that of the mercury 2'8 (1400001812), 
and the residual volume is v=18'I —2°8 as before. The 
effect of variation in the coefficient of expansion of the 
mercury is thus reduced to a minimum, 

When a cylinder of ice had been frozen in the instru- 
ment, it was immersed in a mercury bath, and subjected 


10 variations of temperature, either with freezing mixtures,» 


or, in winter, by exposure to the atmosphere. 

These series of experiments were made with distilled 
water. The first series was made with water taken from 
the store jar in the laboratory. It gavea slight opalescence 
with nitrate of silver, and cannot therefore claim to have 
been pure. The ice formed by its congelation expanded 
with rise of temperature from — 20° C. to — 0°3C, Here 
it ‘began to contract until it melted at o° C. Two other 
series of experiments were made with water repeatedly 
distilled. “The ice from it did not begin to contract 
till the temperature had risen to — 0'03° C. 

There can be no doubt, especially in view of later expe- 
riments with brackish waters, that the enot chemically 





: 
pure distilled water did contract at a measurable distance 
from its melting point. With regard to the other two 


1 samples, the temperature at which the ice began to expand 
„with heat is so close to its actual melting point, that it is 


impossible to have implicit reliance in the result claimed. 
The author’s own view will be best judged from the fol- 
lowing paragraph (p. 282) :— l 

“It is impossible to decide if absolutely pure water 
would be entirely free from this weakness or not, since 
we cannot. assume that water which has boiled for a 
quarter of an hour or more in a glass vessel is absolutely 
free from minimal quantities of foreign substances as, for 
example, sodium salts, silica, &c. For my own fart I 
am rather inclined to think that absolutely pure water, if 
it could be tested, would sh@w an absolutely fixed melting 
point, but I think that this problem very much resembles 
another question still undecided, viz. is absolutely pure 
water a conducting or non-conducting substance for 
electricity ?” 

It would be well to repeat the experiment with pure 
freshly distilled water, freeing it from air by boiling zz 
vacuo, which Dr. Petterson’s apparatus would easily admit 
of. There would then be very much le$ risk of the glass 
being attacked. 

Experiments made with sea-Water ice proved that the 
property of contracting with heat, as the melting point is 
reached, becomes more and more marked the greater the 
quantity of salt in the ice. Three series of experiments 
were made, In the first, the ice when melted had a 
specific gravity of 1'0003, and contained o’o14 per cent. 
chlorine, It-began to contract at -4° C. The second 
had a specific gravity of 1:00534, and contained 0'273 per 
cent. chlorine, It began to contract at -14° C. The 
third had a specific gravity of 1‘9084, and contained 0'649 
per cent. chlorine. It was contracting at the lowest 
observed temperature, - 19° C. 

In connection with these remarkable résults it must be 
mentioned that at the same temperature, as, for instance, 
— 15° C., the volume of the ice which on being melted 
furnishes I cc. water at o° C. is less the greater the 
amount of salt contained in it. Sea water being an ex- 
ceedingly complex body, it is to be hoped that Dr, Petter- 
son will extend his research so as to examine in the same 
direction the ice formed by simple solutions of each of the 
more important ingredients of sea water. How different 
ice produced by the freezing of sea water must be from 
what we are accustomed to see on our lakes and ponds in 
winter, will be evident when we read (p. 286) :—“... 
The new ice which arises by sudden freezing of the calm 
surface of the Arctic sea is a tough substance, which can 
be wrinkled and folded by external pressure without 
breaking. Although it may be thick enough to bear the 
weight of a man, it is so plastic that a footstep makes a 
deep impression as in mouldable clay.” 

The physical part of the work closes with the investiga- 
tion of the latent heat of fusion of fresh and salt ice. 
The result is that “the latent heat developed by the 
freezing of sea water is extraordinarily inferior to that of 


£ 


pure water.” 


Hardly less interesting than his physical experiments, 
are the investigations into the chemical composition of 
sea water ice. 

It has been very generally believed that sea-water ice 
owes its salinity to mechanically entangled brine, and 
that all that is really solid in it-is pure ice. Scoresby, 
probably the most acute observer amongst Arctic voyagers, 
referring to this subject, says :— 1 a 

‘“ Although I have never Been able to obtain from the 
water of the ocean, by experiment, an ice either compact, 
transparent, or fresh, yet it is very probable that the reten- 
tion of salt in ice may arise from sea water contained in 
its pores ; and, in confirmation of this opinion, it may be 
stated that if the newest and most porous ice be removed 


1 ‘€ An Account of the Arctic Regions,” Edinburgh, 1820, vol. i. p. 230. 
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into the air, allowed to drain for some time in a tempera- 
ture of 32° or upwards, and then be washed in fresh 
water, it will be found to be nearly quite free from salt, 
and the water produced from it may be drunk.”’ 

During the Antarctic cruise of the Challenger the writer 
of this notice made some experiments to decide the 
question whether or not sea,water ice is a mixture of pure 
ice and sea water or brine. The melting point of salt- 
water ice of various sources was carefully observed, with 
the following results. Ice formed in a bucket of sea water 
over night melted at — 1°3° C. She bulk of ice formed was 
insignificant compared to the volume of water in which it 
wa formed, so that this was a specimen of dod fide sea- 
water ice, without admixture of snow or spray. In the 
same way the melting point ®f pack-ice was determined. 
The freshly collected ice began to melt at -1° C.; after 
twenty minutes the thermometer had risen to -0'9°, and 
two hours and a half afterwards it stood at —0°3°, having 
remained constant for about an hour at -04°. Another 
portion of the ice rose more rapidly in temperature, and 
when three-fourths of the ice was melted, the thermo- 
meter stood at o° C. In the case of the ice frozen in the 
bucket, the melfing point remained constant for twenty 
minutes at — 1°3°, after which no observations were made, 
so that we do not knotv*if this ice, formed under the most 
favourable circumstances, showed the same irregularities 
as the pack-ice, picked up out of the sea; but as the bulk 
of ice experimented on did.not much exceed 10 cubic 
centimetres, the greater part of it must have melted in 
the twenty minutes. Indeed as the amount of ice formed 
in the bucket did not sensibly alter the composition of 
the water left liquid, there seems to be no reason why 
the ice should not be a homogeneous substance. 

Adhering brine caf pave no influence on the melting 
point of ice, consequently, if sea-water ice consists of 
pure ice with entangled brine, it must melt at o° C. If 
its melting péint is different from o° C. then the solid 
matter of the ice is not pure ice. We have seen that 
frozen sea water has a melting point of —1°3, which 
is fairly constant, and that pack-ice, which must neces- 
sarily be formed by the freezing of salt water, the con- 
gealing of spray, and the accumulation of snow, begins to 
melt about —1°, the temperature gradually rising as the 
constituents of lower melting point are liquefied. It is 
thus readily apparent how it is that Scoresby found that 
such ice “allowed to drain for some time in a temperature 
of 32° or upwards,” produced in the end potable water. 
The salt-water ice of low melting point effectually pre- 
vents the intermingled snow from melting, which finally 
remains practically intact, and of course can be drunk on 
being melted. 

Dr. Petterson on purely chemical grounds comes to the 
same conclusion. He says (p. 303): “ Those who support 
the common theory that sea ice is in itself wholly desti- 
tute of salt, and only mechanically incloses a certain 
quantity of unfrozen and concentrated sea water, must 
confess that we in this case ought to find by chemical 
analysis exactly the same proportion between Cl, MgO, 
CaO, SO, &c, in the ice and in the brine as in the sea 
water itself.” That this is not the case is shown bya 
number of analyses of sea-water ices in which the propor- 
tion of Cl: SO, varied from roo: 12'8 to 100: 76°6, the 
average proportion in sea water being 100: 11°88. The 
results of his investigations may be summarised as 
` follows :— ; 

Ocean water is divided by freezing into two saliniferous 
parts, one liquid and one solid, which are of different 
chemical compositions. Taking the relation Cl: SO, as 
standard of comparison, the most striking feature of the 
freezing process is that the ice is richer in sulphates, and 
the brine in chlorides. The extraordinary variation, both 
in saltness and in chemical composition of every indi- 
vidual specimen of sga ice and sea brine, shown by the 
tables, depends on a secondary process, by which the ice 


seems to give up its chlorides more and more, but to 
retain its sulphates. Hence the percentage of chlorine is 
no indication of the saltness of the ice, though it may to 
a certain extent be taken as an index of its age. 

In connection with this part of ehe subject, the author 
cites Prof. Guthrie’s work on Cryohydrates, and gives 
the following table :— 


Cryohydrate of Contains Solidifies at 
aCl .. 76°39 per cent. water — 22° 
KCl 80‘00 E ss -114 C. 
CaCl, 72°00 ” n” a 37° C. 
MgSO, 78°14 ” ” at 5°'0 C. 
Na,SO, 95°45 ” ” al o°'7 C. 


Supposing that these cryohydrates are formed in the 
freezing of sea water, it is easy to see how, as the tem- 
perature rises, the clflorides melt out first and leave the 
ice richer and richer in sulphates. 

Before concluding this notice, attention must be called 
to a Statement in a note at the foot of p. 318: “Asa 
thermometer immersed in a mixture of snow and sea 
water, which ts constantly stirred, indicates — 1°°8 C., we 
may regard,’ &c. This can be true only if the tempera- 
ture of the atmosphere is — 1°°8 C.; if it is oœ C. or 
higher, the temperature of the sea water will assuredly 
rise to the melting temperature of snow, or o° C. 

Even though it should turn out that chemically pute 
ice does, as the author suspects, melt suddenly without - 
previous contraction as zce, the discovery of the existence 
of a minimum density point of ice, not chemically pure, 
which includes all the ice on the globe, is one of the very 
highest importance. 

It is to be hoped that we shall soon have a further 
instalment of work on a subject so large and so important, 
and with which the author has shown himself so well 
qualified to deal. J. Y. BUCHANAN 





THE STABILITY OF MERCHANT 
STEAMSHIPS 


‘PROPOSE to state, and in part to restate, the more 
important scientific considerations concerning the 
stability of merchant steamships which the investigation 
of the Daphne disaster has brought to light, following the 
main lines of the second part of my Report, which has 
been published 7 extenso in several newspapers, In this 
case, asin all cases touching the complicated question of 
ship stability, it is very necessary to”be carefyl not to 
draw hasty inferences or affy inferences at all which are 
not strictly deducible from the facts or principles esta- 
blished, 

It is desirable to guard the reader in the first place 
against_considering the cases of the ships Daphne and 
Hamimonia—which I have had occasion to associate 
somewhat closely in my Report—as identical in more 
than a certain number of features, there being other fea- 
tures in respect of which there is little or no resemblance. 
I will presently point out both the resemblances and the 
differences, but first let me remind the reader unfamiliar 
with naval science what is meant by a curve of stability, 
quoting the Report as far as may be necessary for the 
purpose, Fig. 1 may be taken as the transverse section 
of a vessel inclined at an angle of 15 degrees to the up- 
right. The total weight or gravity of the vessel will act 
downwards through the centre of gravity G, and the total 
buoyancy will act upwards through the centre of buoyancy 
B,as the arrows indicate, It will be obvious that the 
vessel cannot rest in the inclined position with these forces 
and no other operating upon her ; she must revolve until 
gravity and buoyancy act in the same vertical line, but in 
opposite directions. The further she is inclined the more 
will the ship be immersed on one side and emersed on 
the other, and therefore the further out will the centre of 
buoyancy move. Now as neither the gravity nor thé 
buoyancy need be altered in amount by mere inclination, 

a 
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and as they are equal and opposite in direction, it follows 


that, whatever the inclination, the force acting will always - 


be the same, but the leverage, marked GZ, will vary as 
the centre of buoyancy moves. At 30 degrees inclina- 
tion, for example, GZ ig much greater than itis in Fig. 1 
at 15 degrees. In Fig. 2 these lengths are set up as 


FIG, 





ordinates of a curve, and similar lengths for inclinations 
of 45 and of 6o degrees are similarly set up; the curve 
drawn through their upper extremities is this vessel’s 
_ “curve of stability,” observing that the base line is divided 
into equal lengths for equal angle intervals on any con- 
venient scale. 

As regards the “ metacentre,” I must explain here, as 


FIG.2. 


I did in my Report, that ‘in former times, when ‘initial 
stability’ alone was calculated, the word “ metacentre”’ 
had a much more limited meaning than it possesses now. 
It formerly had relation to the upright position of the 
vessel, in which case the buoyancy acts upwards through 
the centre line of the ship’s section—along G M, for 
example, in Fig. 1. After receiving a slight inclination, 





the vessel has, as we have said,a new centre of buoyancy, 
and the buoyancy itself will act upwards along a fresh 
line slightly inclined to what was previously the upright 
line, and will intersect it at some point, M. This point 
was called the ‘‘metacentre,”’ and if we suppose the 
angle in Fig. 1 to be very small (very much less than 15 
degrees), then the M shown there approximately marks the 
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“metacentre.’? When a ship is much more inclined, the 
point at which two consecutive lines of the buoyancy’s 
upward action will intersect may not be, and often will 
not be, in the middle line of the ship at all, but this point 
is nevertheless called the ‘“‘metacentre,’’ and the -use of 
the word in t*is extended sense has recently become 
genera], In Fig. 3 is shown a floating body of square 
section, inclined in the water at an angle of about 30 
degrees. W'L is the water line or line of flotation; B is 
its centre of buoyancy. By giving ita “slight” inclina- 
tion from the position, it will of course have a new centre 
of buoyancy given to it. te we incline it one way @ will 
show this, if we incline it the other way 2’ will show it, 
and for each of these positions there will be a-new line of 
action or buoyancy. But these lines of action, together 
with that through B, will all meet or intersect in onè 
point, and this point (M) will be the metacentre at 30 
degrees of inclination. In Fig. 4 I have’ shown curves 
of stability for a prismatic body, with the centre of gravity 
in the centre of form, and also with that centre in some 
cases raised and in others placed below the centre of 
form. In this figure the draught of water is taken at 
3/25ths of the total depth of the prism. Jn Fig. 5 I have 
given curves of stability for the prismatic body with the 
centre of gravity and the centre of form taken as coin- 
cident, but with different draughts of water. In Fig. 61 
have given the curve of stability of a similar prismatic 
body, immersed 2/5ths of its depth, and having its centre 
of gravity situated 6 inches below its metacentre. These 
figures serve to illustrate very clearly the error involved 
in the assumption that with stability at the upright posi- 
tion and stability at 90 degrees—or but little instability 
at the latter, which is what some authors have instructed 
the profession to be content with—there need be no ap- 
prehension of any deficiency of stability at intermediate 
angles of inclination. They show that «with square sec- 
tions and prismatic forms there may be various disposi- 
tions of centre of gravity and draughts of water, with 
which stability in the upright position and again at 90 
degrees are not proofs of safety, but indications of the 
gravest danger. 

With these figures before us, we now have both the 
flammonta case and the Daphne case amply illustrated, 
and can carefully distinguish between the two. The 
FHlammonuta case—-as put forward by Mr. Biles, who con- 
ducted her calculations—is that of a high-sided vessel 
with her stability reaching a maximum soon after she had 
inclined 30 degrees ; and she therefore finds her ana- 
logy in one or other of the cases shown in Fig. 5. In 
the latter figure it will be seen that with the centre of 


gravity in the centre of form all positive stability vanishes 


at an inclination of 45 degrees in the two cases A 
and B ; but the growth and decline of the stability are 
very different indeed at the different immersions. When 
the immersion is smallest the stability rises in a steep 


curve (A), attaining a comparatively large maximum > 


something under 20 degrees, and then declines, more 
gradually than it rose, as the inclination goes on. By 


increasing the immersion from 3/25ths to 5/25ths the. 


curve B is produced, and here we see a vast change of 
stability, the curve, which rises very slowly from the base 


èine, never reaching one-fourth the maximum ordinate of’ 


curve A; only attaining its maximum beyond 30 degrees 
of inclination, and then declining less slowly than it rose, 
until it vanishes. Immerse the body to double the last 
immersion, and we find in curve C, that now, instead of 
vanishing at 45 degrees, the stability only there begins, 
rising to a small maximum ag little beyond 60 degrees 
and vanishing at godegrees. It is in curve B that we 
find a state of things very closely analogous to that dis- 
closed by the Haszonza curve, which I now give in Fig. 
7. In both cases the stability increases but slowly; in 
both it reaches early a maximum ; and in both it disappears 
altogether before the vessel is more, or much more, than 
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inclined through half a right angle. The case of the | 
Daphne resembles this in the slowness with which the 
stability increases as the vessel is inclined, this slowness | 
being due to the same causes in both cases doubtless ; 
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but an examination of the -triple-branched curve of her 
stability given in Fig. 8 shows that the analogy between 
the two cases ends at quite a moderate angle of inclina- 
tion, say 30 to 31 degrees. In thig figure (8) the curve A 


FIG.4, 
CURVES of STABILITY of PRISMATIC BODY of SQUARE SECTION 
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A WITH CENTRE OF GRAVITY AT CENTRE OF FORM. 


4 FEET 





| e B-n ai 1s 1FOOT ABOYE ,, o 
E 3-5 C oe te es 2FEET ts rs a6 
lhe B's T 1  1FOOT BELOW ,, n 
>| ae C! u i u Q2FEET 4, n i å 
=H 2-5 ges ig ee 
z | 2-0 “an. e 
wo | R iaa s Pa 
o | 1:5 A y Si ™,). a 
+ 10 5 A 4 Banan : : ee ! A| 
Al IY ; Te Ts 6 > 
S ` LE = t t = x wa ‘ 
| 5, eae ' eS me Ps : 
tn 3) eof J eg v B 3 ——— 50" Tor ee k ; 
0 10 20 30 p ; 





` 
Se à n maar 2 


is constructed on the assumption that the ship was free to curve would have increased until thej bulwarks came 
take water on board as the main deck became immersed ; ' under water, provided these bulwarks had been water- 
the branch B presumes the poop tə have been watertight; tight. It will at once be seen that the Daphne cannot be 
and the branch C is calculated to show how the stability - regarded as analogous to the Hasmonia or to the curve 
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CURVES of STABILITY of PRISMATIC BODY of SQUARE SECTION 
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B in Fig. 5, in so far as the stability at very large angles Daphne's curve A ceases to rise soon g 
is concerned. On the contrary she would have more re- , becomes immersed, and then falls 

sembled the case of Fig. 6, provided her sides had gone | same manner and for the same rea 
as high as her topsides and been there decked over. The | stability when, or soon after, 
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FIG.6. 
CURVE of STABILITY of PRISMATIC BODY of SQUAR 
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exhausted. 


It must therefore be clearly understood that ` 
it is in the early stages of the two curves that the cases | 
' which I have had to make public find their resemblance ; 
at the later stages the Daphne illustrates the consequences 


of the immersion of the deck, while yids 
losing all stability before the deck b -ainersed, 
opened up a state of things which startled’ er builders, sur- ° 
prised the profession, and confounded the'text-books, and 
e 
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must force extended calculations upon all those who here- | wrote my work on “ Shipbuilding in Iron and Steel” to 
after undertake to launch ships upon the stability of which | meet a widespread necessity, the idea of writing descrip- 
any doubt can by possibility exist. . tions of wood ships having already passed away. I 

It is pretty widely regarded as a remarkable fact that | equally well remember the building at Sheerness of the 
there should have been any deficiency in the knowledge | first screw steamship ever constructed there; but where 
of shipbuilders concerning the conditions or possible con- , now are any but screw steamships built for ordinary 
ditions of the stability of ships at their launching draughts. ; ocean work? Some sailings ships and some paddle 
But to me this deficiency seems the most natural thing , steamers doubtless are built even now; but the screw 
possible. It needs no explanation to those who remem- steamer has almost undisputed possession of the world’s 
ber what immense transformations and extensions have ocean trade. With these changes have come in wholly 
come upon the shipbuilding trade during even my own new developments of shipbuilding science, and the pre- 
professional experience. I well remember looking with sent is not by any means the first instance in which it has 
wondering interest in Sheerness dockyard at the firstiron fallen to my lot to point out errors of doctrine—false de- 
ship ever seen there; and yet the construction of iron ductions from former practige—which were misleading 
ships had become so universal fifteen years ago that I the shipbuilder. In the case of the strains to which ships 


FIG.7. 
CURVE of STABILITY of S.S. HAMMONIA! as launched. 


“BOF A FOOT 


4 





Lengths of 
Stability Leyers 





3 
2 
f : 

10° 16 ay’ 25 #230? #42986’ 40>. 4° 
e ANGLES OF INCLINATION 








are subjected, the deductions made by the most eminent ı large initial or early stability, so to -speak, fell out of de- 
men who discussed the subject scientifically at the end: mand. Nor is it easy to say when deficient stability 
of the last and the beginning of the present century ' would have come under close investigation, had it not 
seemed to me to be irreconcilable with the conditions of ; been for the accident of certain ships of very /ow free- 
modern ships, and after lengthened investigations I found sard coming under consideration at the Admiralty, as 
that they were not only wrong, but in some cases the re- explained in my Report. These led to the calculation of 
verse of the truth, and I contributed to the-Royal Society stability at successive angles of ¢nclination, and to the 
a paper on the subject which has brought modern theory : method of recording the results in the ferm of the “ curve 
and modern practice into better relationship. In the of stability” previously described. But besides the 
matter of stability it was most natural that as we aban- change of the seagoing ship, there has been the enor- 
doned the employment of wind as our propelling power— mous extension of its employment, our carrying trade on 
which of course imposed upon ships the necessity for the sea having increased by leaps and bounds. Every one 
large stability to withstand the wind-pressure—ship- knows that when the demands of commerce are very 
builders were able to resort to greater proportionate urgent, science and scientific research are apt to be 
length and to enlarged proportionate area of midship neglected. The necessity for great carrying power and 
section; and thus to bring about conditions in which speed at sea has been attended by an equal necessity for 
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pening and discharging of ships in port,! panies and other owners, which ships are totally in- 
y steam windlasses and cranes, and many ; capable of floating upright without the aid of ballast or 
Fc appliances involving upper weight have eof cargo, and which cannot be unloaded in dock without 
ogue, and their effect upon stability has not being held upright with hawsers attached to the shore. 
ways considered, From these and other causes Such ships, even when capable of floating unballasted 
as been brought about that somewhat extensive without capsizing, can only do so by lolling over at large 
iployment of ships of small stability, or of mo stability angles of inclination, and there finding a position of stable 
P at allin themselves, to which it lately became my duty to equilibrium, When carefully watched over and stowed 
direct attention. It is no doubt the general belief that a, with suitable cargoes, these ships can usually be made 
high-sided ship having some initial stability, will, as she ' safe at sea, and sometimes even safer than ships with 
inclines, gather large additional stability, and will retain ` larger initial stability but less range—a circumstance to 
some even at very large angles; that, as my Report states, , which undue prominence has perhaps been given, and 
has greatly encouraged people to be satisfied with very which has diverted many from the grave elements of 
esmall initial stability, in some cases witb none at all, and , danger which more often are associated with small initial 
even less than none. Many steamships of large tonnage ' stability. “ There is not the least gloubt, however, that a 
have been built of lage years for influential steam com- : very small initial stability given to many modern mercan- 
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tile steamships—given in the belief that much more is | in proportion to the cost. 
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sure to be gained as the ship inclines (within large limits) 
—has resulted in the capsizing of many ships at sea, and 
in grave danger to many that are still afloat, not in the 
Same manner, because not in the same condition as to 
lightness as the Hammonia and Daphne, but from other 
not less real deficiencies.” , Sad and serious as this state- 
ment is, I repeat it here with perfect confidence in its 
accuracy. 

Sometimes such vessels are brought into a condition of 
apparent safety by the stowage of their own coal, but as 
the coal is consumed their stability diminishes, they 
capsize, disappear, and the word “missing” is recorded 
against them in an official return. No means exists, 
notwithstanding all our sh®ping legislation, for insuring 
that the facts will be brought to Nght—indeed, at the 
official inquiry which follows under the present condi- 
tior-s, the question of stability may not even be mentioned. 
As the stability of a ship is often an intricate matter 
Which can be effectually controlled only by close and 
careful calculation, and as no Government department is 
at present charged with the duties even of collecting, 
recording, and®* making known those dimensions and 
particulars of ships which determine their stability, the 
matter must be left*t6 right itself. Maritime ships of 
small stability incur dangers from, and are doubtless lost 
by, the operation of causes which are but very imper- 
fectly appreciated. 

It is under the urgent pressure of a very rapidly grow- 
ing mercantile steam marine that the shipbuilding trade 
has somewhat, I fear much, outrun the companionship 
and regulation of science. It is only quite recently that 
the necessity for developing their scientific staff and 
appliances has been*bgrne in upon the minds of ship- 
builders. There never, even yet, has been so much as a 
training school or college established by them for the 
education of “young naval architects and draughtsmen 
throughout the country. But the Admiralty have had 
their dockyard schools at work for nearly forty years; 
school after school of Government naval architecture has 
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been established ; the Institution of Naval Architects _ 


has been formed, and done invaluable work, for more 
than twenty years ; and some private shipbuilders have at 
length entered with spirit and enterprise upon the labour 
of developing the practice of scientific naval architec- 
ture. No part of my duty in connection with the Daphne 
inquiry has been so agreeable to me as that of bearing 
witness to the admirable efforts of several Clyde firms in 
this respect; and there is no result that can follow from 
the inquiry which I should esteem so highly as the emu- 
Jation of their efforts throughout our shipbuilding esta- 
blishments generally--unless, indeed, it were that of a 
general awakening of shipowners to their great and 
enduring responsibilities in this matter. 
EDWARD J. REED 





INTERNATIONAL POLAR RESEARCHES 

AT the present moment, when every student of modern 

science is anxiously awaiting the result of the 
labours of the international observation parties which 
have for nearly a year been self-imprisoned around the 
Pole, I venture to make the following suggestions relating 
to international Polar researches. 

The state of the ice in the Arctic seas is, as is gene- 
rally known, very changeable during various seasons. It 
is thus impossible beforehand to draw conclusions as 
to the probable state of the *ice one summer by its state 
the year before, and this circumstance has greatly im- 
peded active researches in the Arctic regions. From 
time to time valuable and expensive expeditions have 
been despatched, but these have in most instances been 
unfortunate enough to gncounter the adverse seasons, and 
the purely geographical gain has in consequence not been 
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At other seasons, on the other 
hand, when the ice seems to have promised a far advance 
northwards there has not been any expedition ready to 
take advantage of the circumstange. Had there at cer- 
tain times and seasons been expeditions prepared to use the 
opportunities which have presented themseives, and in the 
right locality, I have not the least doubt that a very far 
advance into unknown Polar regions might have been 
made at a very small cost. In spite of the, in many re- 
respects, exceedingly valuable discoveries which have 
resulted from these expeditions to geology, meteorology, 
and other modern sciences, they seem certainly on the 
whole as if they had been started under an unlucky star, 
which is, in my opinion, caused by the circumstance 
that the period and sgason selected have not been the proper 
ones. What we have thus gained has generally been ob- 
tained with great loss of time, money, and valuable lives. 
A most remarkable contrast to this is, however, the 
voyage of the Vega, which from beginning to end seemed 
to have been attended with success only, as the ‘forced 
wintering, when having practically accomplished its obje :t, 
only tends to heighten the charm of this venture. 

From the experience we haye gained of the changes in 
the ice, it is however evident that Polar researches have 
hitherto, in one respect at all events, been effected in an 
erroneous manner, and great loss of money and life 
caused thereby. The geographical researches around the 
Pole should in my opinion be cogducted in a different 
manner. Instead of, as has hitherto been the case, that 
finely equipped expeditions are despatched at random 
and at unconsidered periods, an arrangement should 
be made between the various European nations to equip 
a certain number of expeditions, which should be de- 
spatched every summer to the same locality during a 
pertod of ten to eleven years. During a period of ths 
length it is probable that the conditions of the ice, which 
we may assume undergo periodical changes, have run 
their cycle, and during certain years of such a period 
opportunities would undoubtedly occur which would 
enable a very far penetration into the Polar basin. 

The expenses attending such expeditions would, if 
skilfully arranged, not exceed those of one of the costly 
ones which have hitherto been despatched, while they 
would not result in the great loss of life which seems 
to attend the larger one or two years expeditions under 
which ambition naturally leads the members to venture 
on any undertaking which,may give returns equivalent 
to the expectations of the equippers. 

Hitherto the Dutch alone have arranged their expedi- 
tions to the Polar regions in a systematic manner. They 
have, as is generally known, for some years regularly 
despatched an expedition every summer to the regions 
around Spitzbergen and Novaya Zemlya; but that they 
have not, geographically, obtained any great results may 
he ascribed to the circumstance that they have employed 
sailing vessels instead of steamers. Neither have they 


in all probability laid special stress on geographical 


achievements in these parts; the expeditions hitherto 
despatched may thus be considered as mere pioneering 
ones. From next year it is, however, the intention of the 
Dutch to employ a steamer instead of a sailing vessel, and 
then their researches will, no doubt, be more fruitful, 

It is now admitted by every student that Polar re- 
searches are of great importance in several respects, and 
the establishment of the international circumpolar stations 
is a proof of this, while the manner in which these have 
been arranged seems to promise to be the first step to- 
wards a series of researches in the Arctic regions, which 
would, as the meteorological ones, be best carried out 
through an international cooperation. In order to ad- 
vance in the unknown Polar basin, it appears to me to be 
essential to abandon the random expeditionary attempts , 
hitherto persevered with, and organise instead systematic 
researches. Amd if these are carried out by international 
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cooperation, the levy on the individual participators would 
be very small indeed. l 

There are in my opinion three points in the Arctic seas 
which offer, I believes special advantages as bases for 
penetrating towards the Pole, and on which particular 
attention should be concentrated, viz. the north of Spitz- 
bergen, the north-east of Novaya Zemlya, and the Behring 
Straits. 

To the north of Spitzbergen, z.e. to the north of the 
Seven Islands, Norwegian hunters have, in the autumn 
of certain years, found the sea to the north and north-east 
so free from ice that they have deemed it a very easy 
matter to have penetrated with a steamer considerably 
northwards. Such was, for instance, the state of the ice 
in the autumn of 1881. And similarly the sea to the 
north-east of Novaya Zemlya has in certain years been 
easy of navigation, and finally, judging by researches, it 
may be assumed that the same is the case with the sea 
north of the Behring Straits. 

Now, in‘order to carry out the programme which I 
have here suggested for a more systematic research of 
the Polar regions, I advocate that four small but excellent 
steamers should be provided, of which one should every 
year be ;despatched to a station on the north coast of 
Spitzbergen, another to one at the northern point of 
Novaya Zemlya, and the remaining two to respective 
stations north of the Behring Straits. This should be 
carried out during elewen consecutive years. Then when 
the state of the ice in certain seasons was very favour- 
able, the vessels should take advantage of the opportunity 
and proceed northwards. 

The advantage of this plan is that it would be attended 
with very little risk, while the object should be not to 
attempt to force an advance, but rather to wait patiently 
until th: favourable opportunity presents itself, and then 
to act with boldness and decision. There is on the other 
hand every reason to assume that the time of the 
members of these expeditians would be employed through- 
out in a way beneficial to science. As a matter of safety 
it would also be advisable to establish fixed stations or 
depots in suitable places, to which the expeditions could 
resort in case of need. 

From the experience we have gained of late it may be 
safely assumed that the Polar basin is not during any 
whole sufm ner or autumn covered with continuous ice; it 
is in fact evident that the sea shows large tracts of open 


~~—water during these seasons.e The ocean ice north of 


Spitzbergen is thus always in a constant—at times even 
exceedingly violent—state of drifting in the most varied 
directions, according to the currents and winds pre- 
vailing. At tines, too, the ice has been found to drift in 
a direction contrary to those of currents and winds. 
North of Spitzbergen there must, therefore, during cer- 
tain periods of the season be large tracts of open water 
which are capable of receiving the enormous ice masses in 
drift. ` 

As is generally known, Petermann advanced the hypo- 
thesis that Greenland extended in a more or less broad 
belt of land towards the Pole, from whence it diverged 
downwards to Behring Straits. If this is so, the great 
Polar basin should be divided into two parts with a 
common outlet into Behring Straits, although distinctly 
sepirated from each other by the land belt in question. 
They would at the other end discharge themselves into 
two different channels, viz. one in Baffin’s Bay and the 
other in the Greenland and East-Spitzbergen ocean. This 
hypothesis has been supported by many eminent savants, 
as for instance Parpart, Jager, and Chavanne. 

Without, however, disputing the correctness of the 
reason; for this assumption, it would not b2 difficult to 
point out circunstances which would refute the hypo- 
“thesis. And although several things seem to corroborate 
the assu nption that the real Polar basin contains a belt 
of smaller and largerdslands, it is perfect¥y obvious that 
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the climatological and consequently the glacial conditions 
of.these regions would have been quite different from 
those now, prevailing had a large continent of the kind 
described by Petermann occupied the greater portion of 
the central Polar basin. I myself believe, judging by the 
strong motions of the ice north of Spitzbergen and 
Novaya Zemlya, and certain circumstances attending the 
same, that the climate of the Polar regions is a sea or 
insular climate rather than a continental one. In making 
this assertion, however, I. do not say that a continent 
such as that referred to has not existed there in the 
Tertiary or early part of the Quaternary period. ý 
However this may be, the question to be solved is 
one of preeminent importançe to men of science, and 
I feel certain that a mode of research effected in the 
manner I have here advocated would certainly result in 
its solution. KARL PETTERSEN 
Tromsö Museum, July l 





NOTES 


A MEETING of the General Committee of the Internat®nal 


Fisheries Exhibition was held at South Kensington on Tuesday. 
Mr. Birkbeck presided, and read the Repərt of the Executive 
Committee, which stated that the number of visitors to the 
Exhibition has, up to the present, been very large. The numbers 
up to Saturday,*the 25th inst., were 1,444,515, showing a daily 
average of 16,050, The juries have, with few exceptions, now 
completed their labours, and their reports will be laid before the 
Special Commissioners, appointed by Her Majesty's Govern- 
ment, for consideration and approval. The Report closes as 
follows :—‘‘ With regard to the future, it is indispensable that 
the Executive Committee should obtain the necessary powers 
from the General Committee to announce’ the closing of the 
Exhibition on some day to be fixed hereafte?, and that they 
should further be invested with authority to carry out any nego- 
tiations and make any agreements they may deem necessary for 
the subsequent utilisation of the buildings, which have been 
erected at so great a cost, in order that a fair proportion of the 
money that has been expended upon them may be recovered, 
In furtherance of the latter object, the Executive Com- 
mittee have much pleasure in stating that they have 
received from Her Majesty’s Commissioners of 1851 an 
intimation that, provided the grounds are used solely for 
the purposes of holding exhibitions, they would be willing 
to extend the existing agreement (which expires on De- 
cember 31 next) for a further period of three years. 
tive Committee have every reason to believe that, with the 
approval of the Prince of Wales, exhibitions of great importance 
will be held in each of these years. Under these arrangements 
the authorities, which His Royal Highness may be pleased to 
constitute for carrying out each of these exhibitioas, will become 
tenants of the Fisheries Exhibition, and would accordingly pay 
a proportion of the original cost as rent for the use of the build- 
ings. The Chairman said it was a matter of congratulation that 
the numbers ad nitted had‘proved to exceed the most sanguine 
expectations of the general public, and the Committee had every 
reason to believe that for the future, especially daring the month 
of September, large numbers of visitors would attend. The 
most important portion of the Report referred to the fature use 
of the buildings, Next year it was proposed to holi a great 
international exhibition of horticulture, floriculture, and forestry, 
and they had every reason to*belizve it would be successfal. 
There had been some question of the conferences being coa- 
tinued later on. The discussion on the paper by the Duke of 
Edinburgh was adjourned sine die, aad probably, if His Royal 
Highness was in London at the end of Septe aber or the begin- 
ning of Ootober, he might bə disposed’ to attead. There was 
also another promise given that there should be a fishermen’s 
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congress, which it was proposed should be held at the end. of 
September. The only other matter was with reference to the 
juries. The reports had nearly all come in, and they had only 
now to wait for the meeting of the Government and Special 
Commissioners to confirm the various awards. 


ON the occasion of the unveiling of the statue of Daguerre at 
Cormeilles on Sunday, it was stated that the family is not extinct, 
The present representative being M., Behon- Daguerre, a contri- 

' butor to French scientific journals. It was on August 19, 1839, 
that the Daguerreotype was publicly exhibited by Arago at a 
sitting of the Academy of Sciences. ‘This communication was 
made in accordance with theeprovisions of a law granting to 
Daguerre and Niepce a joint annuity of 400/, for the purchase of 
their invention on behalf of the French nation. Of the members 
of the Academy sitting on August 19, 1839, only two are now 
alive—M. Dumas, the Perpetual Secretary, and M. Chevreul, 
who was then in the chair. It was M. Chevreul who congratu- 


lated M. Daguerre in the name of the Academy of Sciences. 


AN excellent paper taken from an a idress delivered to secondary 
school teachers in Switzerland has been circulated by the U.S. 
Education Bureau to answer the question, How to teach natural 
science. It urges that knowing facts is not the object of such 
education ; in that case a supply of works of reference would be 
a royal road. ‘One gets on faster with.a child by carrying it, 
but it is for the child’s interest to teach it to run and swim by 
itself.” A teacher, therefore (who must be laboriously grounded 


himself), must patiently bring a// his scholars, not the most pro- 


mising only, to discover and observe facts for themselves—teach 
them’ to see. Cram fs ost dangerous in scientific teaching, 
because most easy to both of them. Books, therefore, should 
be little used, and nothing about an object should be taught 
without such object before them. After seeing, the next lesson 
is describing, with the help of drawing if possible, both leading 
to accuracy in the use of language. Plants first, which are 
plentiful for experiments, then animals of different classes ; 
Jater on minerals should be chosen, mechanical effects on these 
latter first, later on chemical. The district museum of natural 
history and such classes would mutually assist each other greatly ; 
in fact neither, to be successful, would long go on without the 
other. And, indeed, the lecturer wisely cautioned his hearers 
that making collections must not become a rage with the pupils. 


M. PASTEUR has addressed a telegram to M. Dumas, Per- 
petual Secretary of the Academy of Sciences, to inform him that 
he has received telegraphic news from the French Mission which 
has gone to Egypt to study the cholera, M., Pasteur says that it 
contains very curious observations of a highly novel character. 


-THE Royal Commissioners on Technical Instruction are now 
engaged in preparing their Report, which promises to be a work 
of considerable magnitude. ‘The completion of it will probably 
occupy more time than was originally contemplated. 


Pror. W. M. Hicks, M.A., has been appointed Principal of 
Firth College, Sheffield, in the room of Prof. Jones, the newly- 
appointed Principal of the South Wales College. Mr. Hicks is 
a Fellow of St. John’s College, Cambridge, and was seventh 
Wrangler in 1873. He worked in the Cavendish Library under 
the late Prof. Maxwell. 


In addifjon to the observations carried on around the Pole the 
physical institution at Upsala has also carried out others in that 
place during the winter, which were brought to a close on 
August 15 last. 


WE have received from the President of the University of 
Tokio the Calendar of the Departments of Law, Science, and 
Literature for the session 1881-82. Like the Report of the 
Japanese Department of Education, this volume comes somewhat 
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låte. As is the case with all the Japanese educational estab- 
lishments, we notice here the rapid reduction in the number of 
foreign teachers, and the increase in the number of qualified 
natives who take their places. Titus in the department of 
science we find thirty-six instructors of various grades, of whom 
only seven are foreigners, and there have recently been still 
further reductions. Many of the native professors appear to 
have excellent academical degrees from.European and American 
universities, and one is a Cambridge Wrangler. Among the 
changes in the curriculum during the session we observe that the 
permission to students to choose between the study of French 
and German is taken away, and the latter langnage made com- 
pulsory. ‘‘This change has been made in order to enable 
students to pursue their studies or professions in future to the 
best advantage, since it is believed that Germany is the country 
where the sciences here pursued have reached the highest com- 
parative development.” Several graduates were despatched 
during the year to Europe to continue the study of Zoology, 
mechanical engineering, medicine, and political science. The 
“total number of students was 170, 91 of whom had entered 
for the scientific course; while the total number of graduates 
was 133. 


THE new biological laboratory of the Johns Hopkins Uni- 
versity, which will be opened next September, has, Scrence 
states, been especially constructed wjth reference to providing 
opportunity for advanced work in experimental physiology. It 
contains two large rooms for general advanced work in animal 
physiology, in addition to others specially designed for work 
with the spectroscope, with the myograph, for electro-physio- 
logical researches, and for physiological chemistry, It also 
contains a special room constructed for advanced histological 
work, and well supplied with apparatus and reagents, a room 
for micro-photography, and rooms for advanced work in animal 
morphology. 

A TELEGRAM from Batavia, dated August 27, states that terrific 
detonations from the volcanic island of Krakatoa were heard on 
the previous night, and were audible as far as Soerakarta, 
showers of ashes falling as far as Cherivon. The flashes from 
the volcano were plainly visible from Batavia. Serang is now 
in total darkness. Stones have fallen at that plage. Batavia 
was also nearly in darkness. All the gasljghts were extinguished 
during the night. It was impossible to communicate with Anjer, 
and it is feared that some calamity has happened there. Several 
bridges between Anjer and Serang have been destroyed, and a 
village near the former place has been washed away, the rivers 
having overflowed: through the rush of the sea inland. This 
rush is spoken of in the telegrams as a “ tidal wave, ” but it is 
evidently more of the nature of an earthquake wave, a pheno- 
menon so well known on the west coast of South America. 
Java is the centre of one of the most active volcanic regions on 
the globe ; it has about sixteen active volcanoes, and many more 
which are mostly quiescent, not extinct. 


A TERRIBLE tornado broke over the south-eastern part of 
Minnesota on August 22. At Rochester forty persons are re- 
ported to have been killed and fifty injured. A third of Rochester 
is stated to be wrecked, and it is feared that the whole country 
around that town is in ruins. The number of killed is estimated 
at some hundreds. A passenger train on the Rochester and 
Northern Railway was blown off the line, and it is reported that 
twenty-five passengers were killed and thirty-five injured. The 
storm also visited Utica, St. Charles, and neighbouring counties. 


On August 5 at about 9 p.m, a very fine meteor was observed 
from several places around Lake Vettern, in Sweden. it 
passed across the sky from west to east, ‘and possessed a meg- 
nificent lustrous head and tail somewhat resembling a large 


rocket. Its speed was as slow as tĦat of the Jatter, its passage 
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occupying exactly two minutes, while it lefi a shining track for 
several seconds inthe sky. On August 12 at about 9 p.m. a 
meteor was seen at Sarpsborg, in Norway. It represented a 
fireball with a long shinixg tail, passing in a straight line across 
the sky in an easterly direction. It was in view for about one 
minute. . : 


A SHOCK of earthquake of a rather severe nature, but of short 
duration,:was felt at Agram at 3.40 p.m, onthe 28th inst. It was 
accompanied by subterranean rumblings. 


M. JACQUELAIN has endeavoured to prepare a pure carbon 
for electric purposes that should be as hard and as conductive as 
gas carbon. He first takes gas carbon, which he submits to four 
processes: (1) treatment with ‘dry chloyine at a red heat for 
thirty hours; (2) treatment with hot alkali for about three hours ; 
(3) immersion in hydrofluoric acid (1 to 2 of water) at a tem- 
perature of 15° to 25°; (4) carbonised by heating strongly in the 
vapour of a high-boiling hydrocarbon, for commercial purposes 
gas tar will do well. Ali these operations may be performed 
after the carbon has been cut into sticks. By these processes the 
impurities have been reduced to a minimum and a good, pure 
carbon obtained. 


THE director of the Jardin d’Acclimatation of Paris has just 
received an entire tribe of Kalmucks from the desert lands in the 
neighbourhood of the Caspian Sea. It consists of 9 men, 8 
women, 4 girls and chiNlren, 18 camels, 15 mares and young 
horses, 10 Kirghiz sheep, with tents, instruments, arms, &c, 
They will probably visit London after having made in Paris a 
stay proportionate to their success, 


ON Sunday week an extraordinary ascent was made at 
Nogent-sur-Marne. The aéronaut ascended at 4.30 p.m., and 
Jandel near St. Cloud on the following day at 7am. He 
remained 144 hours in the air, and travelled no more than 30 
kilometres, 


M. FRIEDEL has found that at certain temperatures blende, 
chloride of sodium, and boracite exhibit pyroelectric phenomena. 
Boracite he found to be so most markedly at the point when it 
lost its cubical form whilst cooling after being heated to 265°, 


‘Messrs, LONGMANS AND Co, have issued the eleventh edition 
of Prof. Aékinson’s translation of Ganot’s ‘‘ Elementary Treatise 
on Physics.” About,thirty-two pages have been added to the 
lew edition,. while the chapter qi the steam-engine has been 
entirely recast, 


- Mr. FISHER UNWIN has added to his useful series of Half- 
Holiday Handbooks a Guide to Wimbledon, Putney, and 
Barnes. The same publisher also sends us a little Handbook to 
the Fernery and Aquarium. 


M. DE FONVIELLE asks us to say that by mistake he stated in 
his note on the Montgolfier statue that it was cast in bronze; it 
ls in plaster, and the cast is being executed. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Maholi Galago (Galago maholi), purchased ; 
a Vervet Monkey (Cercopithecus lalandii), presented by Mr. Ne 
H. Sheppard; two Golden Eagles (Aguila chrysaétos) from 
Scotland, presented by Mr. A. H. Browne; two Short-toed 
Eagles (Cz caétus gallicus), purchased ; a Yellow-headed Conure 
(Conurus jendaya), presented by Her Grace the Duchess of 
Wellington; a Slender-billed Cockatoo (Licmetis tenuirostris), 
presented by Mr. R. Keele ; a Land Rail (Crex pratensis), pre- 
sented by Mr. M. Bryant; a Partridge Bronze-winged Pigeon 
(Geophaps scripta), and a Modest Grass Finch (4 madina modesta), 
presented by Mrs. J. Abrahams; a Martinique Waterhen 
(Porphyrio martinicus), a Mississippi Alligator (Alligator missis- 
seppiensis), presented by Mr. Cuthbert Johnson; six Chameleons 
(Chameleon vulgaris), purchased ; a Hog-nosed Snake (Helerodon 
platyrhinos), presented by Mr. F. J, Thompson. 
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OUR ASTRONOMICAL COLUMN 


THE Division oF BieLa’s CoMET.—Those who have made 
themselves acquainted with Hubbard’s masterly researches on 
the motion of Biela’s comet will be aware that he arrived at the 
conclusion that the disruption of the comet, by whatever cause 
effected, took place in heliocentrie longitude 318°6°, and latitude 
+ 12°0°, distance 4°36, which position he states the comet occu- 
pied in November, 1844. In fact, if we adopt Hubbard’s final 
elements for perihelion passage in February, 1846, we find for 
1844, November 16:0 G.MeT., longitude 318° 36’, latitude 
+ 12° 2’, radius-vector 4'3665, and the true anomaly 209° 57’. 
Af the time when Hubbard’s investigation was made, no or® of 
the known minor planets attained this distance from the sun. 
We are now acquainted withgseveral which recede further, 
towards aphelion passage, and an encounter between the comet 
and a small planet might explain the- phenomenon which occa- 
sioned so much astanishment in 1845-46. The orbits of some 
230 of these bodies have been calculated, but on submittivg them 
to examination with a view to discover whether any one of the 
planets could pass through the point indicated by Hubbard as 
that of the separation of Biela’s comet, we arrive at a negative 
result, Andromache recedes to a distance of 4'72 3 from the gun, 
smene to 4°590, and Hilda to 4'632, but at Such distances all 
three are much nearer to the plane of the ecliptic than Hubbard’s 
position, We may therefore say thet 4f the Biela catastrophe 
was occasioned by collision with a small planet, it was not one 
of the large number already calculated. 


VARIABLE STARS.—Mr. Knott has succeeded this year in 
following the variable S Virginis almost if not quite to aminimum, 
butunfortunately the long twilight, moonlight, and hazy and cloudy 
skies in July preventing him from fixing the exact date. On 
April 4 the star was 9'7m., and ruddy ; April 25, 10°15; May 4, 
gauged 11°5; May 31, 12°1; June 25 and 28, 12:2 and 12°3; 
June 30, 12°7; and on July 4, by a douftful observation, 12°75, 
The observations made by Mr. Hind, %oon after the discovery of 
the star’s variability in 1852, compared with those of Prof, 
Schonfeld to 1875, give the following elements j- 


Days. 

1875, April 27°4+373'77 E. 
1866, June 7°15 ns 
This formula assigns July 4, 1883, for minimum, a date closely 
borne out by Mr. Knott’s observations, and for next maximus, 
1883, October 30, not observable. f 

The star varies from about 5'7m. to 12'7. Itis XIII. 420 of 
Weisse’s Bessel, and its position for 1884'o is in R.A. 13h. 
26m. 56'9s., N.P.D. 96° 35’ 46". 

Mr. Knott has alsa found a maximum of R Scorpii on 1883, 
July 9, magnitude 10'r. S Svorpii had already passed maximum 
when the observations commenced in the middle of May. 


Minimum 
Maximum 


THE GREAT COMET oF 1882.—It may be hoped that one or 
more of the larger instrumen‘s in our observatories will be em- 
ployed in a further attempt to fix positions of this remarkable 
body during the alsence of moonlight in September. Positions 
were given in NATURE, vol. xxvill. p. 334, and will also be 
found in the Astronomis he Nachrichten.. 

Now tha the period of revolution resulting from the most 
reliable calculations approximates to eight centuries, it would be 
interesting to bring together in their original form the numerous 
descriptions of the great comet of 1106, thé’ substance of which 
is given by Pingré, more especially the ¥eferences to the direc- 
tion of the tail (between the east and north) in the latter part of 
the comet’s appearance. Like the comet of 1882 it was seen 
@lose to the sun: one historian says it was so observed from the 
third to the ninth hour of ths day on February 4. 





GEOGRAPHICAL NOTES 


WITH reference to the Austrian Meteorological Expedition 
which on Tuesday last arrived in Vieuna from Jan*Mayen, we 
are now able to give the following particulars of the wintering 
at the island, Leaving Iceland on August 1 the Pola sighted 
the southern point of Jan Mayen on the 3rd, but a thick fog 
prevented landing until the following day. Lieut. von Wolge- 
muth, with some officers, at once came on board, and great were 
the rejoicings on both sides at the meeng. The chief of the 
expedition states that at the end of August, 1882, the northern 
storms began with a heavy fall of snow. September was, how- 
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ever, fine and warm, but with October the storins from the north 
asain came back with cold weather, accompanied by magnificent 
aurore of yellow, blue, and sometimes even red colour. The 
aurora borealis was always seen, and in constant motion, at 
times covering the whole firmament. On November 12 the 
Polar night commenced, but the darkness was not appalling, as 
the ever-recurring aurore lit up the night. ‘Terrible snowstorms 
often compelled the members to keep indoors, and not until 
]ecember came the ice began to form along the coast, but it 
was often after broken up under terrific storms. During these 
the spray from the surf on the aoast was often thrown several 
hundred feet inland and covered every object with salt crystals, so 
thet fresh water had to be fetched long distances. In January 
tne greatest cold occurred, -35° C., but even during ihat 
month southerly winds often prousht the glass up to +20° C. 
On January 30 the Polar night came to an end. March was 
on an average the coldest month, anu during the same the station 
was for a short time snowed up. During April and May fresh 
weather reigned. Early in June a whaler passed the island, but 
aid nut observe the station, and by the end of the month no ice 
was found on the island. Thrsughout the winter but little 
stove firing was necessary, and both houses and the provisions 
fully answered their purpose. During an exploration of the 
island a grave w@s discovered which is velieved to be that of one 
of the shipwrecked Dutch sailors who wintered here in 1633, 
and died through scurvy.e ‘Ihe scientific observations of the ex- 
pedition are, the members state, very valuable, aud have been 
carried out in accordance with the international programme. 
There was no case of scurvy among the members or tne crew, 
against which every precaution haa been taken by the munificent 
patron of the expedition, Count Wilczek. 


In September it will be exactly twelve months since the 
Dijmphna and the Varna were last seen in the Kara Sea, since 
when no news whatever as to the fate of the two vessels has been 
obtained. It was hoped that the [Fille Barents, which has 
cen cruising in the Ka Sea during the summer, would have 
brought some tiditegs of the missing vessels, but this expectation 
has failed, assecently stated in NATURE, the Dutch exploring 
vessel neither finding auy trace of the same, nor learning any- 
thing from the Samoyedes on the coast of Siberia. If the 
rumour, which was current early in the year, that the Samoyedes 
had seen the wreck of a larve vessel on the cast coast of 
Waigatz Island, is remembered, ant which was proved to be 
incorrect, we may assume that there is as little truth in the 
recent one to the effect that a vessel had wintered off the east 
coast of that island, a spot which it is hardly likely that either 
vesse] could have reached. On the other hand there is little 
probability of the hone expressed by Hovgaard in his last de- 
-patch and by Nordenskjdld having been realised, viz. that the 
eyuinnetial gales of Octuver would set the vessels free and 
enable them tù winter at Port Dickson or adjoining port, as 
Hovgaard had instructions from Herr Gameél, in such an eventu- 
asity, to despatch a message thereof to Yakutsk, and if this was 
done it would have reached us ere now, There is now ouly the 
hope left, if no mishap hag occurred to the vessels, that they got 
jree early in the spring, as Norweyiau smacks found open water 
in the Waigatz Strait as eariy as in May last, and have proceeded 
to Port Dickson, fron: whence news nay now belvoked for. This 
portinay have been reached in safety, although it seems remark- 
able that the Dutch Meteorological Expedition should not have 
returned to Europe instead during the summer in accordance 
with the instructions of the Ci:cumpolar Congress, by which all 
parties were to return in August of the present year. If to this 
are coupled the circum-tauces that the Varza is merely a third 
class Norwegian coasting steamer of inferior qualities and thë 
Dijmphna, although strengthened pr Polar exploration, au old 
vessel of no great strength, aud that the vessels were la-t seen in 
a place which is notorious for the terrible pressure and drift of 
the pack-ice, with :udden hurricanes, there certainly seems 
ground for the anxiety for the ships which is now becoming 
manifest in Copenhagen ani Amsterdam. The Dutch have, we 
learn, takefi decided steps to ascectain the fate of their country- 
wwen, it having been aecided at a meeting in Amsterdam last 
week immediately to equip and despatch a steamer in search of 
the Varza from Hamu:rerfest, in Norway. 


THE Ællida left Hammerfest last week to try to discover the 
missing Dutch Expeditjon. The Meteorological Institution has 
uow contracted with the owners of a second ship, the George, 
which started on Saturday from*Archangel with orders to land 
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on the west coast of Waigatz, and to send help overland t the 
Kara Sea if the entrances by water are closed. A telegram tom 
Utrecht announces that a Dutch gentieman offers a renare of 
50,000 Norwegian krone to the shipewhich shall find the J'utch 
Polar Expedition, last seen in the autumn of iast year on h ori 
the Varna in the Kara Sea, This expedition had assigned t+ 1: 
the carrying out of the magnetic and meteorological observat ons 
at the mouth of the Yenisei, under the command of M, La: ue, 
a lieutenant in the Royal Netherlands Navy. 


In the Solletino of the Italian Geographical Society for 
August, Sig. C. de Amezaga gives a detailed account of the G ia- 
paygo. Islands, based on the recent reports of MM. Icaza «nd 
Wolf. ihe archipelago, which belongs poligically to the Ke- 
public of Ecuador, is a sort of No Man’s Land, at present aln.o-t 
uninhabited except hy cattle, goats, swine, horses, asses, and 
dogs, placed there early in the present century, which lave 
muluplied exceedingly, and partly reverted ts the wild state, 
The dogs especially are very numerous and savage—like tew 
wolfish ancestors preying on the goats and cattle. Simiiar j ro- 
pensities have be.n developed by the “ bimana ” from the mrin- 
land, who, at various dates between 1831 and 1878, have ar- 
tempted to establish settlements on Floriana (Charles leinnd) œ 
and oue or two other members of the group, but who gener. lly 
ended by mutually exterminating each other. The areuipe! io 
comprises thirteen volcanic islands, and numerous rocks scattered 
over a Space of about 6000 square miles, bnt collectively farnung 
scarcely more than 720 square miles of dry land. Within this 
limited area are represented two remarkably distinct physical and 
climatic zones, one low, hot, barren, and rainless, extending fr na 
the sea-level to an elevation of about 650 feet, the other thence 
to an extreme altitude of 1435 feét icone at north extre’ y of 
Albemarle Island), subject tu tropical rains from February to 
May, followed by heavy dews for the rest of the veer. Tere 
the 1gnevus rocks have been completely disintegrated, formin: a 
thick iayer of argiliaceous clay and humus, on which fourtshes 
a varied and vigorous vegetation. But this upland wooded rez on 
isot such limited extent compared with the arid Ivelands, that 
probably not more than 60 square miles altogether are suit ole 
for cultivation. The mative flora, while in general of rhe 
American type, presents many peculiarities, especially im ‘the 
phanerugamous plants, all of distinct species, which have rot 
Leen satisfactorily explained by the specal climatic and phy-teal 
conditions, There is also a total absence of liana-, creepers, 
palu.s, musacese, arvidee, and the other monocutyleao its 
tamilies which form the giory of the Amazonian forests, ‘Ihe 
indigenous fauna is represented chiefly by reptiles, including Eur 
or five species of snakes, none of which are venous, Toe 
huge turjtes and land tortoises, the strange marine ignin:.. and 
other survivals from remote geological epbchs, impart a ertam = °° 
antediluviau aspect tə the lanmlscape, especially of tse low-le 
coastlands, which are little trequented by the animals rece 
ported from the wainland, The climate, every whera 
an avelage temperature not exceeding 73° or 
hot zone, is favourable both for stockbreedit 
of sugar, bananas, and all kinds of vegetable 
and temperate regionus, There, are. 
sources, und a complete absence e 
anu carbon, all of which were 
the archipelago. On the of 
easily-acces-ible havens, suc S~ 
Biacx Beach Roads on theé 
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IT may be remembered that B WB 
moment of leaving Iceland on the pres 
in the possession of an Icelander au ol% 
which he, judging from bis announces 
through the medium of the Royal Geogra™ 


to be very old, perhaps as old as the fainc ca 
reference has previously been made in A augi he 
appeared to consider turther supported hi -o concerning tig 


Norse settlement. in Greenland. We have, with reference to the 
map in queson, received a communication from an emine.:t 


Swedish geographer, intorming us that? haviug had an uppertuney 
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of examining the map now in Stockholm, he is convinced that it 
is simply a Dutch sea chart from the beginning of the seven- 
teenth century, and of no value whatever, which he b»lieves 
Baron Nordenskjöld did not, under a mere cursory examination, 
discover. In consequence of the opinion pronounced by our 
correspondent, the Swedish Geographical Society has decided 
not to have facsimiles of the map taken. 


INDIAN METEQROLOGY} 
IT. 


“THE title of Paper IV.—‘‘ Storms in Bengal, accompanied 

by increased Atmospheric Pressure and the Apparent 
Reversal of the Normal Diurnal Oscillation of the Baro- 
meter,” by Prof. J. Eliot,—must necessarily appear some- 
what strange to those accustomed in our latitudes to the frequent 
masking, if not actual reversal, of the normal diurnal oscillation, 
*by the large and rapid non-periodjic oscillations to which the 
atmospheric pressure is subject. 

There are two reasons why this reversal should be rare in the 
tropics, and of such frequent occurrence, as to be mare often the 
rule than the exception, in higher latitudes. One is, that the 
range of the diurnal barometric oscillation is greatest near the 
equator, and diminishes as we approach the poles, and the other, 
that the range of the non-periodie oscillations varies in precisely 
the opposite way, increasing very nearly in the ratio (as Ferrel 
has shown) of the square of the sine of the latitude to unity.* 

Instances of such invergion, are said by Prof. Eliot to be 
extremely rare in Bengal, but a perusal of the paper leads us to 
conclude that it is rather a case of de non apparentibus than 
de non existentibus, and that a tendency towards reversal takes 
place to some extent in all north-westers and analogous storms 
of a sudden and violent character. 

Humboldt, Col. Sykes, and Allan Broun, have all graphically 
described the regular march of the diurnal barometric oscillation, 
but their observations were mostly made a good deal nearer the 
equator than Bengal, and thus in regions where reversal of the 
diurnal oscillation would be a still rarer phenomenon. 

In the cases cited by Eliot, including one observel by Hill at 
Allahabad, the following characteristic changes were observed 
about the time of reversal :— 

1. A marked rise of the barometer. 

~ 2, An equally marked and simultaneous fall of the thermo- 
meter. 

3. A sudden decrease of the tension of aquerus vapour. 

4. Aninstantaneous change of wind direction. 

A consideration of all these features, leads the author to con- 
clude that in these cases’a downrush of cold air belonging to an 

ser current (which is known to trevel seawards in Bengal, and 
agre dry) takes place in the centre of the area of low 
ing to the storm. Onno other hypothesis, does 
lain all the facts, especially the rise in the 
l in vapour tension. 
se north-we. ters, whether accompanied by 
im nalogues in other parts of the world, 
the complexity surrounding such 
ll facts bearing on them are 
for some time resident in a 
Æ with marked intensity, he may 
k that one of the most peculiar 
connection with them, is the almost 
the wind to its original direction after the 
youd has passed the zenith. Both before and 
fé wind in Bengal blows from the direction of the 
J. The storm-cloud appears to form in the north- 
aggregation of vapour that is carried thither in cloud- 
the sea. After atime, the threatening mass advances 
s the sea, the sea-wind meanwhile blowing towards the 
vancing cloud with increased force, until the latter has arrived 
pretty close, when a lull takes place, after which the wind in- 
stantaneously changes to the opposite quarter (generally through 
the north), from which it blows with great violence. Then come 
the characteristics already noticed, together with continuous 
lightning and hail, the latter often very large. 
When the storm-cloud, the rear of which presents a very 
























f Concluded from P. 407. i 
2 “Relation between the Barometric Gradient and the Velocity of the 
Wind,” by W. Ferrel. Americ Journal of Science, vol. Wii., November, 
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definite outline, passes the zenith, the wind invariably returns to 
its former direction, and gradually dies down as night approaches. 
The whole phenomenon appears to favour the notion which has 
always been entertained by the writer, and is merely a slight 
extension of the explanation given by Prof. Eliot, that a sudden 
oblique uprise of moist hot air takes place, deflecting the upper 
current into a corresponding očligere downward course, which 
determines the direction of the storm and continues as long as 
the uprising air interferes with its regular motion parallel to the 
surface. ‘This explains why the storm always follows the course 
of the upper current, as well asehe immediate readjustment of 
the original conditions, as soon as the region of ascending air 
which causes the deflection has passed the spot. ° 

Paper V. ‘On the Rainfall of Benares in Relation to the 
Prevailing Winds,” by S. A. Hill.j-The observations utilised in 
this paper, as far as the velocity of the wind is concerned, raise 
a question of general importance, and one which we tbink ought 
to engage'the attention of all thoughtful, and certainly all 
practical meteorologists. Up to 1872, the anemometer was only 
15 feet above the ground, but in that year it was raised to a 
height of nearly 80 feet. Now what are we to think of the 
effect of such a change of position on the observations ? 

According to Mr. Stevenson, 15 feet is the lowest elevation gt 
which an anemometer should be placed, since below this height 
the velocity is found to be enormously affected by the nature of 
the surface. On the other hand, 80 feet äs an elevation which 
would not oniy cause the instrument to register a considerably 
higher velocity,’ but also secure for it nearly complete immunity 
from the disturbing influences which would be sure to affect it in 
the lower position. 

It is indeed very much to be regretted that in setting up ane- 
mometers in India no sort of uniformity seems to have been 
attempted. Thus from a list of their elevations above the ground 
given in the ‘‘ Meteorological Report for India” in 1876, every 
variety of height imaginable occurs, ranging from 5 feet 7 inches 
at Khandwa to 76 feet 11 inches at Begarts! At no two sta- 
tions are the ancmometers at the same level, and though it is 
somewhat complacently admitted by Mr. Blanford “that it can 
hardly be affirmed that in the majority of cases thesanemometric 
records are strictly comparable,” one is naturally inclined to ask 
why the instruments could not have been placed, if not exactly, 
at least more nearly, at the same level. Such an arrangement 
would seem to be a cardinal requisite where such a sensitive 
element as air motion is involved, and indeed Mr. Stevenson’s 
experiments have shown that while observations below 15 feet 
are almost useless, the velocity increases rapidly with the height 
through the first 100 feet; so that until a correction is made for 
the height, it would be vain to attempt a comparison of observa- 
tions made at lower, with those at higher levels. 

Fortunately in this case the discussion mainly relates to the 
direction of the wind, so that the conclusions are not seriously 
affected by the change in the position of the instrument. 

The chief conclusion arrived at by the author is similar to that 
obtained by Mr. Blanford in the first paper of this series for 
Calcutta, except that Benares affurds no corroboration of the 
conclusion drawn from the former register, that ‘‘rain is the 
more probable in proportion as the deflection of the monsoon 
current is greater,’ 

It appears, nevertheless, that there is a well-marked connec- 
tion between the amount of rain that falls ñz æ day and the 
deflection of the rain-bearing current, the maximum amount 
being from the opposite quarter (north-west) to that from which 
the monsoon blows. 

Paper VII. ‘‘ Variations of Rainfall in Northern India,” by 
S. A. Hill.—This is one of the most interesting and important 
pfpers of the whole series, its ostensible object being partly to 
test the soundness of the idea®vhich was propounded by Dr, W. 
W. Hunter and others in 1877, that sunspots, rainfall, and the 
occurrence of droughts and famines were closely associated in 
India. Regarding this vexata quæstio it may be said at the out- 
set that while the general results of an investigation embracing 
an area which covers eleven degrees of latitude and twenty of 
longitude (equal to that of the British Isles, France, Germany, 
Austria, Holland, and Belgium combined), like those of Mr. 
Blanford for Southern India, bear out Meldrum’s theory of an 
eleven-year cycle of rainfall, they exhibit certain irregularities, 
or, more properly speaking, double oscillations, which, as Prof. 

= According to Mr. Stevenscn’s formula, which holds near the surface, the 
velocity would be increased by this change of pd&ition in the ratio 1°32: x. 


Thus for 1872 the observed mean valug was 67°8. To make this comparable 
with the years that follow, it should be 89° ! 
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Hill shows, are probably due to local reacting circumstances, 
and which afford but little hope of our ever being able to forecast 
droughts and famines in North-West India solely from a know- 
ledge of the state of solar maculation. 

The fact that the terrestrial effects of solar changes are con- 
spicuous in some localities and almost totally absent in others 
seems to many persons incompatible with the cosmical nature of 
the influences at work, but to those who study the subject it 
appears, on the contrary, the only result to be reasonably ex- 
pected both from experience and analogy. 

Thus ordinary weather is the jntegral of all the differentiations 
effected during the regular seasonal changes in solar declination, 
and it need scarcely be remarked what an endless variety of 
conditions we have in this case, due primarily to the Operation 
of a gradual and periodic cause. Owing to diversities of super- 
ficial character, elevation, contour, latitude, &c., we have meteo- 
rological oscillations set up, differing from each other in phase 
and amplitude, which, like the tides of the ocean, in some places 
tend to exaggerate and in others to annihilate each other. So 
also must it be, where we have solar changes which gradually 
perform their cycle in a period of years. The forced oscilla- 
tions they originate, though small, may in some localities, by a 
unison of oscillations of the same phase, or an absence of oppos- 
in% oscillations, be exaggerated above the mean amplitude, just 
as in others they may, owing to an inequality of phase or the 
clashing together of, gpposite variations, be rendered in- 
appreciable, 

Prof, Eliot, in his ‘Report on the Meteorology of India for 
1877” (p. 3), evidently recognises this fact, when he admits the 
probability that “at one part of the sunspot period one effect 
of the variation of solar radiation may be to exaggerate local 
irregularity.” While therefore it is probable that we shall find 
only a few places, where the terrestrial effects of solar spot varia- 
tion are of sufficient magnitude and regularity to render secular 
forecasting possible (assuming that our foreknowledge of solar 
changes is reliable), such a fact ought by no means to be used as 
an argument against the ftility of studying the relations between 
solar physics and ¢errestrial meteorology. 

Mr. Blanforwl, who from the first attacked the somewhat crude 
hypothesis propounded by Dr. Hunter regarding sunspots and 
famines in Southern India, has in his own person furnished a 
practical protest against any such idea, since his researches on 
the connection between barometric pressure and sunspot variation 
have tended, not only to confirm the belief in the bond existing 
between solar and terrestrial changes, but have also opened out 
new collateral facis, which, if followed up, are certain to yield 
results of the highest importance to the science of meteorology. 
His own views on this question, which have frequently been mis- 
understood in certain quarters, and referred to as adverse to the 
general question, are concisely expressed in the following sen- 
tence, which we quote from an official report recently made by 
him to the Indian Government :— 

‘ While, however, I am unable to concede to the conclusions 
hitherto placed on record, that degree of importance which has 
sometimes been claimed for them, as affording rules of guidance 
for the prognostication of scarcity and famine, I am fully in 
accord with the Famine Commis-ioners as to the importance of 
following up such clues as they afford, and of pursuing with all 
the means at our command the investigation of the class of 
phenomena to which they belong. It has happened again and 
again in the past history of science, that hypotheses, which in 
their original form were more or less erroneous, have neverthe- 
less been most fruitful in their results. In giving system and 
definite purpose to research they have served a most useful 
office ; and although the course of their verification may have 
resulted in demonstrating their error, the same process h& 
brought to light the germs of new eid unsuspected truths which 
might have long remained hidden but for the stimulus to investi- 
gation afforded by rejected theories.” 

The nature of the entire question indeed, seems to have been a 
good deal misunderstood in this country, at least to judge from 
the extraordinary amount of obloquy and opposition which it 
has encounfered in various quarters, 

On the cne hand, it must be obvious to any one who casts even 
a merely superficial glance at the vast changes in the physical 
condition of the sun, indicated by the spots, prominences, &c., 
and the dependence of all terrestrial meteorology on the quan- 
tity (and perhaps quality) of the heat radiated from our great 
luminary, that such changes in the former, must be reflected to 
some extent in the latter, as indegd they are universally allowed 
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to be in the case of terrestrial magnetism, On the othe: hand, ıt is 
equally obvious to the merest tyro in meteorology, that such meteo- 
rological fluctuations, though in many cases distinctly recuz nis- 
able, are not only of small average amplitude (especially in high 
latitudes) when compared with those which occur, as we say at 
present, non-periodically, but take a period of years to aceu:r- 
plish their cycle. ‘To imagine therefore, that such changes, even 
if thoroughly determined, will aore enable us to forecast the 
general weather of a season or a year, is manifestly irrational as 
far as these latitudes are concerned, while even in Indiz asal the 
tropics generally, we have grounds for believing that there are 
only a few places, where the extreme range of the «-ci!!at.on 
bears a ratio to the non-periodic changes large enough tò con- 
stitute it the dominant factor of the weather. e 

That when the conditions which regulate the larger and more 
irregular changes are petter understood, a knowledge of the un- 
derlying secular meteorological changes coincident (ur nearly so) 
with the varying phases of solar activity, will be of great assis- 
fance in framing seasonal forecasts, it is impossible to dowot. 
At the same time it seems strangely to have been overlooked by 
the majority of those who have interested themselves in this 
fascinating question, that though the sunspot variation in meteoro- 
logical elements may alone be insufficient to form the basis of 2 
practical system of weather prophecy, it is very likely to prove 
the key by which the entire weather problem may be solved, sivce, 
when once we know the precise qualitative as well as quantitative 
meteorological effects of a gradual secular change in the sylar 
radiation, coincident with the sunspot ‘cycle, we shall paia an 
immense insight into the way in which the larger and more rapid 
oscillations are effected by the ordinary changes in solar radiation, 
brought about by season, latitude, geographical locality, xc., 
these latter oscillations only differing from the former, in being 
more frequent and of greater amplitude. 

Prof, Hill in his investigation, adopts a plan which is obviously 
necessary to any one who knows the peculiarities of Indian 
meteorology, viz, the separate treatment of the summer and 
winter rainfalls, 

The former season embraces the period from May to October, 
and the latter the remaining months. An eleven-year periid, in 
favour of which there is a good deal of preliminary evidence, is 
assumed, in order to see if there is any correspondence with the 
analogous mean period of solar spot variation. The oscillation 
of the summer rainfall for the whole area about its mean, is then 
estimated for the cycle, and is found to accord generally with 
the results for Southern India, and with Meldrum’s supposed 
universal law, in showing a direct variation with the sunspots, 
the range being twice as great as in Southern India. At the 
same time considerable irregularity is visible, sque of the 
stations at the border of the monsoon region giving results c n- 
trary to the average variation. The winter rainfall on the otber 


hand shows a much closer re&ation to the sunspots, the remarks “` 


able thing about it being, that instead of varying wiz ectiy, as the 
summer fall, it varies zzversely with the spotted area, 

The variation of this winter fall shown in the text i» very 
regular, and confirms a conjecture hazarded by the present writer 
in 1877, that the similar variation which he had previously shown 
to exist in the winter rainfall of Calcutta would be found to be 
more decidedly marked in the sub-Himalayan zone to the north 
of it (NATURE, vol. xvi. p. 267, Meteorological Notes). 

In a postscript to the paper Prof. Hill has worked out ‘he 
variation from a longer series of observations, which were uis- 
covered, apparently by accident, at the Board of Reverve in 
Allahabad, and which, by means of registers kept im the 
Himalayan province of Kumaon, ‘‘to which the civil di-:urb- 
ances following the mutiny of 1857 did not extend,” allows che 
cycle to be worked out for the period 1844 to 1878. The fual 
result given in the form of percentage variations from the itean. 
is as follows :— 


Winter Rainfall of North India 


"cet I 2,3 4 5 G 7 3 9 Ie at 
Mean per- l ; i ' j ‘ 

centage 6 —0'°6 —3°6'—15'5'—317°3)-+4-0°8! -4-273 +247 pet mye 
Variation. | | i 


For the summer rainfall the variation given jn the text i~ as 
follows :— 
Summer Rainfall of North India 


Years of 

Cycle. \ I 2 | 3 | 4 5 } 6 | 7 2 9 IO tè 
Mean per-\ i ' , 

centage 2+3$ +74 +9°8 +126 +7'8'-56 -r08 —8'i -100 79 >t 
variation. } è l 
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In the cycle as arranged, above, the first year is that which 


Similar variations are shown to exist in the winter rainfall of 


cuntains the year of maximum sunspot, and the eighth that of | other parts of the world, as well as in the humidity of Russia 


minimum sunspot. 
With the figures in the text, the maximum winter rainfall 
occurs on an average rather more than a year before the minimum 


of sunspots, and the minimum of rainfall appears either to coincide ; 


with, or to follow the maximum of the sunspots, at about an 
equal interval. 

While, therefore, the facts are so far favourable to a close 
connection between sunspots and rainfall in Upper India, they 
do not lead so much to the conclusion that the former directly 
affect the latter, as to their both being effects of some common 
and as yet undetermined cause. 

It should be further noticed, both as a result of this investiga- 
tion, and an example of one of the ‘‘new and unsuspected 
truths ” which Mr. Blanford says are often incidentally brought 
to light, that the variations of the summer .and winter falls are 
almost exactly contrary to each other, and as this has been found 
to occur not onlyin the years of the mean cycle, but also in indi- 
vidual years, it has been concluded by Prof, Hitl that zz Northern 
india Mie winter rains are excessive when the summer rains are 
defective and vice versa. 

This contrary variation, which is of itself a valuable discovery, 
is moreover shown to be due in some measure to a reaction of 
the winter on the summer rainfall, Thus, in years of heavy 
winter rainfall in Northern India, and therefore of heavy snowfall 
in the Himalayas, an excess of barometric pressure attended by 
diminished temperature, is found to occur during the earlier 
months of the year, which causes the air to move ontwards from 
the centre of relatively highest pressure, and so bar the approach 
of the Arabian Sea current from the south-west, as well as the 
Bay of Bengal current from the south-east, and by thus com- 
pelling them to part with their moisture in other districts, such 
as the hills of Central India, or East Bengal and Burmah respec- 
tively, causes deficiency and drought over the Punjab and North- 
West Provinces, or Western Bengal. 

On the other hand, in years of defective winter rainfall, the 
temperature is generally high, and the pressure low, in the early 
months of the year; while the currents from the south-east up 
the Ganges valley appear in full strength, and are accompanied 
by early and abundant summer rains.? 

Mr. Blanford has partly attributed the high atmospheric pres- 
sure which occurs in the years of heavy snowfall, to the cooling 
thereby produced, but as this abnormally hizh pressure some- 
times extends right down the Bombay coast, it is plain that the 
snowfall is not the only determining cause, and that we must 
look to some more general cause to explain the matter. Prof. 
Hill specujates very intelligently on this cause, but as the specu- 
lation requires confirmatory evidence, it will be as well perhaps 
not to dwell on it at present. 
however, be observed shat this speculation accounts 
satisfactorily for the double oscillation of the Bengal summer 
rainfall with its maxima at both sunspot epochs, as well as the 
double oscillation of the annual rainfall of Southern India, 
noticed by the late Mr. J. A. Broun, F.R.S., in NATURE, vol. 
xvi. p. 334 (which, unlike that of Northern India, is solely 
due to the summer monsoon current) with its minima at both 
epochs, two remarkable facts, which might at first sight appear 
to be almost irreconcilable, if not unaccountable. 

Before leaving this interesting and suggestive paper, it should 
he remarked that the variation inthe winter rainfall of Northern 
India is shown to be closely connected with the curvdyof air- 
temperature in the tropics calculated up to 1862 by Dr. Köppen, 
and continued up to 1877 by Prof. Hill from Indian observa- 
tions alone. 

The following table gives the epochs of maxima and minima 
of both elements, and the conclusion can, we think, scarcely be 
resisted that there is a causal connection between them, since in 
every case but one, the rainfall epochs slightly fo//ow those of the 
temperature :— 


Maximum and Minimum Epochs of Tropical Temperature and 


Winter Rain 
Minima. Maxima. 
Temperature. Rain. Temperature. Rain 
1836°9 1837'3 1842°7 ... 18427 
18477 ... 1848'I 18547 ...  I855°0 
1858'4 ... 1860°6 1865'I 1865’ 
È 18748 1874°7 (1876°3) (1876°9) 


_ | These opposite conditions are now so universally recogpised, as almost to 
form a canon of Indian metecfblogy. 
e 


and Siberia, which favour the hypothesis long entertained both 
by Prof. Hill and the writer, that ‘‘the winter rains in Northern 
India occur simultaneously with an increase in the quantity of 
aqueous vapour in the atmosphere over Eastern Europe and 
Western Asia, and that the cause of both may Zossidly be found 
in an unusually high temperature in the tropics, whereby the 
evaporation of the waters of the ocean is accelerated and the 


upper current of moist air known as the anti-trade has its velocity’ - 


increased,” ° 


SCIENTIFIC SERIALS 


American Journal of Science, Apagust.—Principal characters of 
American Jurassic Dinosaurs, part vi, : Restoration of Bronto- 
saurus, with plate, by Prof. O. C. Marsh. The restoration is 
effected by bones belonging almost exclusively to a single indi- 
vidual, which when alive was about fifty feet long ; chief charac- 
teristics: long flexible neck, very short body, massive legs and 
feet, the latter plantigrade, and leaving footprints about a square 
yard in extent, very large tail with solid bones, remarkably 
small head, smaller in proportion to the body than that of any 
other known vertebrate, skull being less in dfameter or weight 
than the fourth or fifth cervical vertebra. The living animal 
must have weighed over twenty tons, nf appears to have been 
a stupid reptile of slow motion, without offensive weapons or 
dermal armature, amphibious in habits, feeding on aquatic and 
other succulent plaats.—The evolution of the American trotting 
horse, by Francs E, Nipher. The minimum time of trotting a 
mile, ina previous paper determined at 93, is here reduced t> 
gi seconds, and it is suggested that the trotter wil] very probably 
finally surpass the race-horse in speed.—On concave gratings 
for optical purposes, by Henry A. Rowland, Professor of 
Physics, Johns Hopkins University, Baltimore.—Glacial mark- 
ings of unusual forms in the Leufentian Hills, by Dr. 
Edmund Andrews. Several illustrations are given of the 
peculiar marks here described, which are chiefly curved 
striæ, serrated striæ, and curious scoop-marks, both striated 
and unstriated, very difficult to explain on any theory of 
glacial action,—Response to the remarks of Messrs. Wachsmuth 
and Springer on the genera Glyptocrinus and Reteocrinus, by S. 
A, Miller.—On the present status of the eccentricity theory of 
glacial climate, by W. J. McGee. In reply to recent critics the 
author urges several arguments in defence of Croll’s theory of 
secular variations in terrestrial climate.-—On the commingling of 
ancient faunal and modern floral types in the Laramie group, by 
Charles A. White.—Notes on some fossil plants from Northern 
China, by J. S. Newberry. From the general character of the:e 
plants, which were collected by Mr. Arnold Hague, the author 
considers that Pumpelly and Richthofen’s estimates of the great 
area and value of the North China coal and iron deposits are by 
no means unwarranted. The plants, all of the Carboniferous 
age, seem to prove that the Chinese coal basins belong to two 
great geological systems, one answering to that of the European 
and American coal-measures, the other probably referable to the 
Rheetic and Lias.—Review of De Candolle’s ‘‘ Origin of Culti- 


ı vated Plants,’’? with annotations on certain American species, 


| by Asa Gray and J. Hammond Trumbull.—On the supposed 


human footprints recently found in Nevada, by O. C. Marsh. 


THE Journal of the Franklin Institute, August.—Cranes ; a 
study of types and details, by Henry R. Towne.—A remarkable 
error in the common theory of the turbine water-wheel, by J. P. 
Frizell.—Béton in combination with iron as a building material, 
6y W. E. Ward.—The grindstone, by J. E. Mitchell.—The 
Glover tower and the workapg of sulphuric acid chambers, hy 
Moses A. Walsh.—On radiant-matter spectroscopy, a new 
method of spectrum analysis, by William Crookes, F.R.S.— 
The cause of r 
netic metals, by D. E. Hughes, F.R.S.—National Exhibition of 
Railway Appliances, Chicago, Ill.—Obituary, Benjamin Howard 
Rand, Franklin Institute. —Notes»—Induced currents in recipro- 
cal movements.—Twinkling of stars during auroras.—Spanish 
copper tubes. —Photozincography.— Orange peel.—Constitution 
of the sun.—Colour of distilled water.—Deep-sea explorations. 
—Generation of inflammable gases in the diffusion of beets.— 
Amber. 
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evident magnetism in iron, steel, and other mag- | 


3.—On the formation and properties of oxide of 
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sodium, by N. Beketoff. The amount of heat disengaged 
during the complete hydration of sodium has been found 
equal ta 55,000 calories, which figure, combined with that of 
Thomsen, gives 100,260 calories for the heat of oxidation of one 
molecule of sodium (50,130 for each atom).—-On the naphtha 
lamp for burning heavy oils, examined at the Chemical Society's 
competition, by M, Andreeff.—On the naphtha of Caucasus, by 
MM, Markovnikoff and Ogloblin; second part.—The chief con- 
stituent parts of this naphtha, about So per cent, of it, would be 
hydrocarbons of the C Han series—C gH ,, CyHyg, and so on 
to.C),H,,. The authors propose to call them naphthenes, and 
describe their properties at length. «The aromatic hydrocarbons 
constitute about fo per cent. of the naphtha, partly known 
before, and partly seeming to belong to new series isomeric with 
the styrol series and its isologues. The oxygenated protucts, 
partly acid and partly neutral, play also an important part in the 
naphtha, which contains also a , phenols and lower-hydro- 
carbons,—On naphtha; an answer to MM. Markovnikoff and 
Ogloblin, by Prof. Mendeléeffi—On the continuous graphic 
determination of the depth of shallow waters, by Prof. Petrus- 
hevsky. The author proposes to adjust to a boat a pole whose 
longer end would be dragged at the bottom of the river, whilst 
its shorter end would draw on a board the configuration of the 
bottom,—On the determination of the average coloration of a 
surfac® painted with» different colours, by the same.—On the 
influence of light on the electrical conductibility of selenium, by 
N, Hesehus. be 


Archives des Sciences Physigues et Naturelles, July 15.—Veri- 
fication of some atomic weights, by M. C. Marignac; first 
memoir, bismuth and manganese.—American ants, by Henry 
MacCook.—Ripple marks studied tn Lake Leman, by Dr, F. 
A. Forel (one sheet of illustrations),— New researches on the 
Saturnian system, by W. Meyer.—Hypoxanthine in potatoes, 
by A. Weber.—Chloride of calcium, by V. Meyer.—Remarks 
on methods of determining vapour densities, hy Alois Janny.— 
Acetoximes, by J. Petraczek.—On the aldoximes, by V. Meyer. 


Rendiconti of the Roya? Lombard Institute of Sciences and 
Letters, July 12, 1833.—Descriptive catalogue of a new series of 
rare or unpublished Greek coins and medals preserved in the 
Royal Numismati@® Cabinet of Milan, by the curator, E. B. 
Biondelli. Amongst the 128 extremely rare and in some cases 
even unique specimens here described are medals of Julius Cæsar 
with Augustus from Achulla in Zeugitania, ani of the two 
African Gordians from Cilicia, besides several coins from 
Sabrata, Theena, Clypea, and other North African towns, in- 
cluding one of the Mauritanian king Ptolemy, son of Juba II., 
absolutely unique. The general catalogue of all the oriental 
and medieval series, together with the historic and commemora- 
tive medals, is making rapid progress, and its publication is 
„promised in a short time, The complete legends as far as legible 
are given in all cases, together with a brief description of the 
subjects.—The structure of the seeds in the family of the Oleacece 
fully described, by Prof. R. Pirotta.—On the functions of a 
single variant with more than two periods, m, m, a” ..., by 
Prof. F. Casorati—Meteorological observations at the Observa- 
tory of Milan, with tables of barometrical and thermometrical 
changes, and records of relative humidity, direction of the winds, 
and cloudiness during the month of June. 
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SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, August 20,—M. Blanchard, presi- 
dent, in the chair,—Observations on the smaller planets made 
at the great meridian of the Paris Observatory during the second 
quarter of the year 1883, by M. Mouchez.—On a letter of 
General Stebnitski concerning the figurgyof the earth, by M, 
Faye. The Russian sevazt holds that the actual form of the 
globe, as expressed by the ideal continuation of the sea-level 
beneath the continents, differs from the theoretic ellipsoid not 
only in the undulations produced by the attraction of mountain 
ranges, and of the denser parts occurring here and there in the 
crust of the earth,ebut also in the deformations duetn the attrac- 
tion of the continents. In reply M. Faye contends that the 
mathematical surface of the globe is not modified by these causes, 
and that the level of the oceans is not sensibly affected by the 
influence of the mainland.—A study of the deformations and 
development of heat produced by the use of round-faced ham- 
mers in forging, by M. Tresca,—Ohservations touching a passage 
in M. V. Burg’s recent communication on the use of copper 
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as a preservative against cholera, by M. Vulpian. The 
author explains that a statement attributed to him by M. 
Tresca, regarding the use of copper as a prophylactic by 
Engtish and French officers in Egypt, India, and Cochin-China, 
is groundless, He adds that he regar@s the advantage of the 
use of copper as a preservative as ‘extremely daubtful.—On the 
separation of gallium (continued). Separation from tungsten a!“ 
phosphorite acid, by M. Leeog.—Experimental researches on 
explosive gas motors, by M. A. Witz.—Kesearches on the iodide 
of nitrogen ; on chemical radiometers or iodide of nitrogen 
photometers ; on the preparation in a low temperature of nitro- 
gen, iodide of ammonium, and iodate of ammonia under tie 
influence of light, and on the double indide of capper and 
nitrogen, by M. Antony Guyard.—A contribution to the history 
of the formation of coal, by M, B. Renault. The author con- 
cludes that in many cases fossil coal is produced hy the tran-- 
formation 7s sit of the c8nstituent elements of the plants whose 
forms it- has preserved? that both the wosd and park have 
entered into the formation of coal, and that in the process of 
transformation the organic elements have diminished in size in a 
determinable proportion depending on the primitiue density of 
the constituent organic matter.—Remarks on the Phylloglossum 
Drummondi, by M., C. Eg. Bertrand. 


BERLIN 


Physiological Society, July 27.—Prof. H. Munk spoke 
regarding the doctrine of the functional restoration of the cere- 
brum first deduced by Flourens from experiments he made on 
the cerebrum of doves. Flourens had observed that, on the 
excision of but a small part of the greater brain, the disorders 
which resulted in the sensuous perceptious and intelligence of 
the animal operated on ceased after some time, and the animal 
then acted as before in its normal state. On the excision, how - 
ever, of a larger part from the cerebrum, the subsequent 
restoration was only incomplete, Were, again, a very large part 
cut off from the greater brain, the resulting disorders continued 
to the end of the animal’s life. Flourens had further concluded 
that the functions of the whole of the cerebrum were strictly 
equivalent to one another, and that every part of it was capable 
ot vicariously taking the place of every other part. This doc- 
trine propounded by Flourens regarding cerebral functions 
having, however, been overthrown in consequence of investiga- 
tions by Fritsch and Hitzig and replaced by that of the localisa- 
tion of particular functions in particular parts of the cortex 
cerebri, the phenomenon which to all observers, on the 
removing of less than a quarter from the hemisphere of the 
cerebrum, had suggested the idea of functional restoration of 
the brain, now received a different interpretation. By some in- 
vestigators it was maintained that the restoration was to @e ex- 
plained by the function of the excided part of the brain being 
taken over either by the corresponding part of the other side or 
by some other part of the brain sit&ted on the same side, in the 
cortex, or in the interior, in either case in addition to its 
own special function. Others, again, deemed the restoration 
only an apparent one ; in reality no function was suspended by 
the removing of a part of the cerebrum, it was only a check 
that was imposed through the irritation of the act of separation, 
and when that was relieved, the normal functions came again 
into play. Prof. Munk has for several years carried on inves- 
tigations into the functions of the cortex cerebri, leading, 
as is known, to the conclusion that a limited part of the 
cortex situated on the flap of the occiput was the seat of the 
central visual perceptions (the sphere of vision) and that another 
exactly defined part of the cortex, situated on the flap of the 
temples, marked the site of the acoustic perceptions (the sphere 
of hearing), while a third region was appropriated to the 
sphere of feeling. He has further prosecuted his inquiries into 
the question of the restoration of cerebral functions, and by ex- 
periment has endeavoured to determine whether the assume. 
restoration of functions previously discharged by parts of the 
cerebral cortex now removed were a true statement of the 
fact, and if so how this was accomplished. He first affirms the 
universally recognised fact that the restoration of matter lost to 
the brain by the excision of a part or parts of it in no case ever 
happened, but in every case after the excision the remainmg 
mass only cicatrised. As regards functional restoration, then, 
his experiments in the spheres of sight and hearing led him to 
the following conclusions :—Were the spheres of sight or the 
spheres of hearing removed from an animal, it remained blind 
or deaf for the rest of its life ; no restoration of the faculty in 
question ever took płace in either case, though only limited por- 
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tions of the brain were removed and the whole of its remaining 
mass were left intact; this latter could nevertheless in no case 
ever take the place of the excided parts. Were, again, only one 
sphere of sight or one sphere of hearing removed, the animal 
became blind or deaf off the opposite side, and this one-sided 
blindness or deafness. likewise continued throughout the whole 
of the rest cf the animal’s life. Even should only small 
parts of one sphere of sight or one sphere of hearing 
be removed, restoration of the functions of these parts never 
followed. - Were, for example, the outer halif on the left 
side of the sphere of sight taken away, the median half of 
the right retina would then continue blind so long as the animal 
survived this operation. Were the inner half of the sphere of 
sight taken away, the lateral half of the opposite retina would 
be rendered blind throughout the rest of the animal’s life, Were 
the hinder part of the sphere of hearing destroyed, the animal 
would for the rest of its life continue dtef to deep tones. Were 
the anterior half of the sphere of hearitfg taken away, the ani- 
mal would be rendered for ever insensible of high tones by the 
corresponding ear. Even though ever so smal] portions of the 
sections in question of the cerebral cortex were removed, the 
corresponding part of the retina would be rendered blind, and 
the animal become deaf to the tones appropriate to the part 
where the excision was made, It is true that in time the animal 
learns to make up for the defects caused by the operations and 
with the remaining unaffected parts of the retina (supposing the 
operation has reference to the sight) will contrive to see so well, 


a . * ’ ` 
and act in general in such a way as to superficial observaʻions to 


convey the impression of an animal endowed with normal powers 
of sight, On close examination, however, of the particular parts 
of the retina it will in every case be found that the parts corre- 
sponding with the excided part in the central cortex is blind. 
Functional restoration of an excided part of the cerebral cortex 
never therefore occurs, however small be the part excided. 
Otherwise, notwithstanding, it would seem to be the case with 
another function of the sphere of sight which is concerned not 
with the first visual perceptions but with visual representations 
or conscious images consequent on perceptions. Has an animal, 


_for example, taken from it the central sphere of sight, it then 


loses all conscious images ; the mere seeing of objects with the 
intact peripheral parts of the retina is.stil] possible for it, but 
not the recognition of them. After some time, however, the 
animal will regain the power of forming conscious images, and 
will then recognise the objects it sees. Were, then, we have the 
restoration of a lost function on the part of the cerebrum. 
In this case, however, the functional restoration is, according to 
Prof. Munk, only an apparent one. The actual state of the case 
is as follows :— Conscious images are formed in this way. Visual 
perceptions becoming an object of attention produce visual repre- 
sentations which give rise in one place of the central organ toa 


mæ changé which, existing as latent conscious image, is aroused by 


an equivalent or similar visual representation, which in its turn is 
begotten of perception and attention. These conscious images 
have their seat in the central part of the sphere of sight corre- 
sponding with the central part of the retina, the place of 
clearest vision. If this central part of the sphere of sight be 
removed, the animal loses its conscious images, it is soul-blind. 
According to Prof. Munk’s conception, however, the seat of 
conscious images lies in the centre of the sphere of sight only for 
this reason, that usually the visual perceptions coming from the 
central part of the retina, and therefore the most distinct, alone 
become the subject of attention, and are transformed into visual 
representations, The images of perception, on the other hand, 
reaching from the peripheral part of the retina to the peripheral 
part of the sphere of sight, being less distinct, do not become the 
subject of attention, and are therefore not transformed into visal 
representations, If, however, with the central part of the sphere 
of sight conscious images are taken away—if the animal is soul- 
blind—attention can now fasten only on the images which are 
seen by the periphery of the retina, the central part being quite 
vacant in consequence of the operation. In this case, then, 
visual perceptions in the peripheral parts of the sphere of sight 
are by attention transformed into representations, whence now 
conscious images are drawn. If you render an animal soul- 
blind on one side, it will never of itself draw conscious images 
from that side, it will see only with the central parts of the scund 
eye. If now, however, you blindfold the animal on its visual 
side, and so compel it to look with the peripheral parts of the 
side operated on, the soul-blindness on this side will vanish, 
Restoration is consequently a word totally inapplicable here, 
On the contrary, all that we here find is that cerebral parts are 


utilised as a repository of conscious images, which by the normal | 
animal are not turned to account simply because it has other 
parts with more distinct powers of perception to answer its 
purpose. The circumstance that former observers have always 
been impressed with the idea of restoration of sensuous acti- 
vity is to be explained by the fact that the sphere of sight 
and the sphere of hearing lie only to a smal] extent on 
the surface which is more exposed to injury, and therefore, in 
the case of a simple excision from the cerebrum, they are 
always only partially affected.Prof. Zuntz related briefly that 
last year he had inoculated guinea-pigs with bacille of septi- 
cæmic rabbits and mice, and that they had all escaped harm. 
When, however, he repeated these experiments this year, the 
inoculated guinea-pigs all fell sick, but not from septicemia, but 
from peritonitis. When, again, rabbits and mice were nocu- 
lated with bacillæ of guinea-pigs who had died of peritonitis, they 
bred lepticeemia and vice ved. Under the microscope both 
kinds of bacillæ were seen to behave quite alike, 
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Academy of Sciences, June 14.—F. Steindachner and L. 
Doederlein, contributions to. knowledge of Japanese fishes 
(second paper).—E. Hann, on the climate of Bosnia and 
Herzegovina,—C. Etti, on the history of the tannic acid of 
oak bark.—-M. Neumayr, on the morphology of tke valve of 
bivalves.—L. Teisseyra, contribution to A knowledge of the 
Cephalopoda fauna of the Jura in the Risan Government 
(Russia). —Zd. H. Skraup and G. Vértmann, on the derivatives 
of dipyridine. 

une 21.—H, Hammerl, a study on the copper voltameter.— 
R. Benedikt and M. von Schmidt, notes on halogen derivative-. 
—K, Hazura, on nitro-sulphoresoreinic acid.—H. Bittner, on 
Micropsis veronensis, a new Echinus of the Upper Italian Eocene. 
— Contributions to a knowledge of Tertiary Brachiura fauna,—A. 
Lieben and S. Zeisel, on the constitution of butyrochloral.—k. 
Natterer, on dichlorocrotonaldehyde. —J. Kachler and F. V. 
Spitzer, on the action of the isomeric camphor bromides on 
nitric acid.—Zd. H. Skraup, a sealed paper on the constitution 
of quinine.—S. Exner, on the defective excitability of the retina by 
light of abnormal incidence.—J. Woldrich, on the diluvial fauna 
of Zuzlawitz in Bohemia, Lus 
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NEOCOMIAN FOSSILS 


The Fossils and Patagontological Affinities of the Neocomian 
~ Deposits of Upware and Brickhill. Being the Sedg- 

wick Prize Essay for 1879.e By Walter Keeping, M.A., 

J-G.S. Large 8vo, pp. 167, with eight plates of fossils 

“Cambridge, 1883.) 

PAORA depositg may be said to occur, in this 

country, on all horizons from the Bala limestone to 
the crag, yet do they most abound in the “‘strata below 
the chalk,” and particularly in those portions of the 
Cretaceous system which underlie the chalk of the south- 
east Midlands. Thus Cambridge is almost as famous for 
its coprolites as Newcastle for its coals, and the economic 
inferiority of the Mesozoic rocks has of late years been 
partially redeemed, in consequence of the numerous 
workings in these valfable beds. 

The immense collections of fossils from the several 
“phosphate diggings,’ now in the Woodwardian Mu- 
_ seum; afford those who have watched the growth of these 
accumulations a splendid opportunity for studying an 
unusually rich vein of paleontology, and at the same 
time of forming more correct views as to the physical 
history of these mugh debated deposits. 

The coprolite beds “beneath the gauit at Upware were 
vigorously worked some sixteen years ago, but as the 
phosphates Were inferior in quality, the work presently 
slackened, though not before large quantities of fossils 
had been secured by gentlemen from Cambridge, who 
have ever been foremost in studying these and the allied 
deposits. The workings at Little Brickhill -were de- 
scribed by the author himself in the Geological Magazine 
(volume for 1875, p. 372), but since then the knowledge 
of its fauna has been largely increased, “so that the 
Brickhill bed is now only second to Upware and Far- 
ringdon in its organic richness.’’ “Recently (1879) the 
Upware sections have again been exposed. 

There can be no doubt that Mr. Walter Keeping is very 
well qualified to perform the task he has undertaken, and 
that the Sedgwick Prize Essay for 1879 must rank as one 
of the most useful contiibutions to Neocomian geology 
and paleontology that has appeared in this country. It 
is, in fact, the outcome of a iong experience judiciously 
applied. The author summarises his own work in the 
preface, so that readers may know what they have to 
expect: his conclusions as to the age of the ironsand and 
phosphatic series are stated to be in near accordance 
with the opinions of Messrs. Walker, Teall, Meyer, and 
Barrois, “all of whom have placed the Usware bed in the 
Upper Neocomian or Aptian series (Lower Greensand).” 
The szammiliaris zone he regards as the basement bed of 
the gault, and to this horizon refers the Downham phos- 
phate bed. . 


The first part of the work deals with the deposits gene- ` 


rally, the indigenous fauna, the “derived” fossils, the 
British and foreign relations of the beds. The second 
part is devoted to special paleontology. 

In discussing the* question of phosphatisation he ob- 
serves that the nodules of CUUpware and Brickhill have 
been derived, for. tbe most part, from the Upper Jurassic 
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rocks, where asa rule the majority of the Jurassic fossils 
are not phosphatised at all; and he concludes from the 
similarity in the general charactef of the phosphate of lime 
nodules, whether from Oxford Clay, Kimmeridge Clay, 
or Portlandian Rock, that the phosphatic matter was 
derivative, and all, or nearly all of one age. At page 
30 he speaks of a coprolite heap near Ampthill, as 
looking like one mass of Ammonites biplex, mostly worn 
and fragmentary, whilst the Ammonites.of the Oxford 
Clay are composed of limonite, and some gf the fragments 
of fossil wood are silicified. Strangest fact of all—the 
Coral Rag fossils from the neighbouring rock have not 
been phosphatiséd in the least. The author (p. 15) 
suggests that this purer form of carbonate of lime was 
“uncongenial to the phosphatic matter,” which would 
have more affinity for argillaceous substances, and yet he 
quotes the case of a stalagmitic deposit having become 
phosphatised by percolation. 

It is not a little suggestive that whilst A swonites biplex 
from the Upper Kimmeridge (Middle Portlandian of the 
French) is phosphatised in heaps, the Oxford Clay Am- 
monites are in the condition of limonite. This seems to 
show that original conditions have hac something to do 
with the case. Both Oxford Clay and Kimmeridge Clay 
Ammonites and casts are often pyritised in their own 
beds ; on the other hand, the Kimmeridge Clay as a rule, 
especially in the Valley of Aylesbury, has all the appear- 
ance of being rich in phosphatic matter. The process of 
replacement, therefore, whereby the fossil cast became 
the phusphatic nodule, may have been inaugurated during 
the progress of denudation, assisted possibly by accumu- 
lations of contemporary animal matter due to abundant 
aquatic and semi-aquatic life. In this way the phos- 
phatisation was probably completed shortly after emer- 
gence, and the future coprolites were collected in banks 
and shallows, to be distributed subsequently; along with 
lydites and anything that could stand knocking about 
by the action of waves and currents, throughout the 
shore deposits of a slightly later period. ‘Hence wae 
venture to suggest that the phosphatisation of the 
Upware coprolites was effected at some distance from 
their present billet, and thus that the fragments of Coral 
Rag were never exposed to the temptation of having 
their carbonic acid replaced by phosphoric. 

The principal object of the essay is of course to de- 
scribe the indigenous fauna, and to correlate the deposits 
generally with others of the period, whether British or 
foreign; the similarity of the Upware and Brickhill fossils 
to those of the Neocomian beds of the Brunswick area 
at Shdppenstedt and Berklingen being especially men- 
tioned (p. 73). This, together with the special palzeon- 
tology, has been very satisfactorily worked out. We have 
already alluded to the general conclusion based on these 
investigations, and it only remains to notice some of the 
more detailed matters. 

For instance (p. vi.), the author notes the close palzcon- 
tological relationship of the ironsand and phosphatic 
series as found at Upware, Potton, Brickhill, and Farring- 
don, the great difference in the fauna at Potton being due, 
he conceives, to the influence of physical conditions. He 
further alludes to the sfecta/ character of the native forms 
of life, and*to the marked prepoederance of Brachiopods, 
Polyzoa, and Sponges; to the profusion eof Brachiopod 
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shells, both individually and specifically, and the gradu- 
ation of the various types (species) into one another 
_(p. 22). mes 

In dealing with this latter subject the author has pos- 
sessed unusual facilities, since himself and his father 
have availed themselves of the 15,000 Brachiopods col- 
lected from Brickhill to arrange sets of connecting forms 
between recognised species of Zerebratula, Waldhetmta, 
and Terebratella. It must not be supposed that between 
all the species enumerated the connecting morphological 
varieties are equally evident or of equally frequent occur- 
rence: between some species the passage is simple and 
clear, both as to the main line and the*offshoots, whilst 
_ between others much more searching is required to esta- 
blish the connecting series. 

Brickhill indeed seems to have been a centre, as regards 
the Brachiopoda, of inordinate fecundity accompanied by 
considerable inosculation of form, just one of those places, 
in fact, where the oft-demanded missing link was manu- 
factured on a large scale, whilst at Upware and other 
placts on the same horizon the form-groups known as 
“species ” had somewhat contracted their circle of varia- 
tion. Doubtless almost every zoological group has had 
its Brickhills in the course of ages, though the chances of 
preservation and subsequent discovery must limit the 
number accessible to research. Mr. Keeping, having 
given us valuable and cogent proofs of the mutability of 
the forms of Brachiopoda, and apparently somewhat 
uneasy as to the results of his own conclusions, proceeds 
to assure us that the value of “species” has been con- 
siderably enhanced by these investigations both to the 
naturalist and the stratigraphist. 

Glancing briefly at the part devoted to special paleon- 
tology, we learn that the vertebrate remains of Upware 
are in a great part truly Neocomian species native to the 
deposit. The probable identity of form of some of the 
palatal teetl of Jurassic and Neocomian species is insisted 
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the bulk of the fossils, many of the latter being identical 
with those of Farringdon. 

The table tells us that 151 species are listed from Up- 
ware and 88 from Brickhill. Of these 45 occur at 
Farringdon, 39 at Godalming, 24°at Speeton, 21 at Potton, 
19 at Tealby, Shanklin, and Atherfield respectively, 16 in 
the Hythe beds,-6 in the Folkestone beds, 1 in the Hun-. : 
stanton Red Chalk, and a dowbtful case in the Folkestone 


Gault. See 


The book is conveniently got up, not being too large, mn 
is well illustrated by Foord, ang altogether forms ‘a most’ © 
desirable volume for the Mesozoic geologist. i, 


OUR BOOK SHELF 


Sound and Music. By Sedley Taylor. Second Edition, 
(London: Macmillan and Co., 1883.) œ 


THAT this excellent elementary work has at last reached 
a second edition is certainly in oné respect satisfactory. - 
But that nine years should have been occupied in the 
process, while the “ popular” rubbish of the paper scien- 
tists has in many cases (or at least is proclaimed as 
having) annual or biennial reproduction, is matter’ for 
profound regret and meditation. 

We noticed so fully (NATURE, vol. x. p. 496) the first 
edition of Mr. Taylor’s work, that it is not necessary to 
say much now. Some of the parts to which we formerly 
took exception have been considerably modified ; in all 
cases but one, we think, for the better. The one excep- 
tion is that about the use of the word force jor opposite 
systems of forces) in the explanation of the mutual 
destruction of sounds by interference. 

The word “ ¢zdre” has been excised, and its place 
supplied by “quality”; but the hideous misuse of the 
English word “clang” in the sense of a harmonious 
combination of sounds still disfigures the later pages. It 
is time that a definite and suitable nomenclature should 
be once for all introduced into this part of the subject. 
There are many words, such as “sound,” “note,” “ tone,” 
&c., which every one seems to think himself entitled to 


+, on especially in the case of Spherodius. 
—~—=—Soming to the Invertebrata, we find that Cephalopoda 
‘/ are by no means individually numerous; they are for the 


employ as it pleases him, even to the extent of using one 
of them occasionally in two perfectly incompatible senses. 


most part well-known Aptian species. 
Gasteropoda at all plentiful, though some new species are 
described, including two of Nerinæa, both very rare. 
This is the more remarkable as the uppermost Jurassic 
rocks of England are, as far as we know, devoid of this 
genus. The oysters form an important feature, and, ex- 
cluding the plaited species, greatly resemble those of the 
Jurassic rocks. Mr. Keeping is convinced that the shell 
he refers to Gryphæa dilatata, Sow., is a genuine native. 
It is somewhat singular that the Oxfordian G. dilatata 
should have been resuscitated rather than the Portland- 
Kimmeridge Ostrea expansa, Sow., which swarms in the 
Upper Kimmeridge (Middle Portlandian) of Bucks and 
in the Portland stone of several localities. On the whole 
there is a fair list of Monomyaria, including some new 
species. 

Of the Dimyaria one species of Z77igonza occurs, and 
is restricted, it would seem, to Upware. The Arcade are 
well represented, three species of Pectunculus being 
giyen. Of the remaining genera Cypricardia and Cyprina 
have the most species, but none are quoted as abundant, 
though some new specieg are described. The Brachio- 
poda, Polyzoa, and Sponges, as every one knows, make up 


Neither are the. 


But almost anything would be preferable to a literal 
transcription of Helmholtz’s words into an English book, 
without regard to the inevitable incongruities. 


Southern and Swiss Health Resorts. By William Marcet, 
M.D., F.R.S. 12mo, pp. 408. (London: Churchill, 
1883.) i 

Nice and its Climate. By Dr. A. Baréty, translated, 
with additions, by Charles West, M.D. 12moọ, pp. 162. 
(London : Edward Stanford, 1882.) 


THIS work of Dr. Marcet is written in an easy, popular 
style, and gives people very much the sort of information 
they want. It begins with advice to invalids about to 
visit the Riviera regardin® dress and food, next has 
something to say regarding hotels, boarding-houses, 
apartments, and villas ; gives some general ideas of social 
life in the health resorts of the Mediterranean coast, and 
then proceeds toa more purely climatological description of 
the Riviera in general and of theparticular charatteristics 
of the different towns upon it. Dr. Marcet’s residence 
for some years on the Riviera gives his description of the 
health resorts there all the accuracy and fulness, without 
unnecessary detail, which personal acquaintance alone 
can secure. The same may be said of his description of 
the health resorts of Switzerland, and*his account of the 
Swiss resorts at low or moderate elevations are particu- 
larly interesting and useful. As a guide to invalids the 
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book is rendered more complete by a short account of 
Italian health resorts, Algiers, Egypt, Madeira, and Tene- 
riffe. The book will be useful both to invalids who are 
meditating a winter abroad and to medical men by aiding 
them in the selection of the proper places to which to 
send patients. 

Dr. Baréty’s description of Nice and ‘its climate is 
.*naturally very much fuller than Dr. Marcet s, and while 
_ the latter isa useful guide vo the selection of a health 

resort, the former will be of great service to those who 
have already fixed upon Nice. The climate of this town 
varies very much in its different parts, and the proper 
selection of an hotel or, regjdence is of considerable im- 
portance, As a guide in this, and also as a general hand- 
book for reference when residing in the town, Dr. Baréty’s 
book is to be recommended. S34 


Vichy and its T, herapeutical Resources. By Prosser 
James, M. D., M.R.C.P., &c. Fifth Edition, Pp. 84. 
«London: Bailliere, Tyndall, and Cox, 1883.) 


‘THIS is a small guide-book to Vichy, pleasantly written. 
It contains, as usualja such books, a general account of 
the place, its springs bathing establishments and en- 
virons, analyses of the waters, and an enumeration of the 
diseases in which they are said to be useful. We doubt 
whether the latter part will be of very much service either 
to medical men or to invalids; it might, we think, have 
been omitted with advantage. 
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_ LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his corPespondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his Space ts so preat 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Arithmetic Notation of Kinship 


MANY writers have endeavoured to devise a simple method 
of describing the various forms of kinship, which, when 
expressed verbally, are cumbrous and puzzling in the highest 
degree. I suspect, however, that if we had always been 
as familiar with the binary system of arithmetic as we are 
with the decimal, that the facilities afforded by a numerical 
“system of notation of kinship would have been so obvious 
that it would have been adopted as a matter of course. The 
notation I am about to propose is numerical, but it is not 
binary. It however contains implicitly, as we shall see, owing 
to the-laws that govern numbers, the most important advantages 
of the binary notation, and it seems better to begin to explain it 

. from the latter point of view. 

The number of direct ancestors that a person has in successive 

generations is . .. 24, 23, 22 2}, followed by 2° for himself, 


the corresponding binary notations being 10,000, 1000, 100, IO,- 


I respectively, We also see on a little reflection that, this being 
the case, every direct ancestor in the zth degree admits of being 
specified by a particular number, wMousisting of z + 1 places of 
figures. Thus the two parents may be represented by ro and 11, 
the four grandparents by 100, ror, IIO, III, and so on. Let us 
'draw up two schemes of ancestral roots, identical in arrange- 
ment, but using in the one the symbols of J for “the father of,” 
and m for “the mother of,” and employing binary notation in 
the other :—e e 


child 
Í qt 


O_O 
Tf: mI Jm 
— 


ati a Sy 
Sif milf fmf mmf fPm mfm 


ac. &e 





Wt m 


M 
fmm mmm 
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Io e II 
100 IOI 110 III 
——-——. | en a MSS 
IOOO YOOI ZOIO IOII 1100 rior IIIO IIHI 
&c. &ec, 


We see (a) that if we disregard the child, and speak only of 
his or her ancestry, all the even numbers apply to one sex and 
all the odd ones to the other ; (4) that each term is derived from 
its ancestral terms in so simple a way that it garries on its face 
every step in the line of descent, however long it may be, through 
which each ancestor ig related to the child. Therefore, as I began 
by saying, if we were familiar with decimal notation, we should 
long since have described each form of ancestry byit. Instead of 
saying that “B was a grandmother, namely, a father’s mother 
of A,” we should have said “B was Yor of A.” Or again, 
instead of saying that ‘‘ C was first cousin once removed to D, 
the father’s father’s parents of C being the mother’s parents of D,” 
we should have said “‘ the 1000-1 of C are the 110-1 of D.” The 
case might have been one of half-blood, say by the father’s side, 
then ‘‘the 1000 of C would be the 110 of- D,” a notation which 
grows in simplicity as the verbal equivalent grows in complexity, 

Being, however, unfamiliar with binary notation, we fall back 
on the decimal, and translate the above numbers into their 
equivalents, which are those I propose for the arithmetic notation 
of kinship, as entered in the table below. 


Table of Ancestral Roots 
eee 


Grade of kinship, Father's side. Mother’s side. 





Child: «sie. fa. uy I 
Parents... ... a, 2 3 
; rere: A 
Grandparents 4 5 6 7 
ee 1 T AE, T A aaa An 
Great-grandparents | 8 9 IO II I2 I3 I4 I5 
&c. &c. &c. 


n aaa o 

The sex of 1 is unspecified, it is equivalent to the word “ child,” 
but all other odd numbers refer to females, and all even numbers 
refer to males. If 7 is the register number of any aficestor, the 
register numbers of his parents are 2% and 2# +1. We can thus 


construct or analyse any regier number with great facility. émas 


is not worth while giving an example of construction, but I 
may give one of analysis. I write down the number and append 
to it a series of successive halvings, so far as the numbers are, or 
come out, even; otherwise I substract x before taking their 
halves. Then I write f (= father of), or m (= mother of ) as 
the case may be, below each entry. Let 253 be the number, 
then I get— 

253 126 63 3I 15 7 $ child 

sIn fe yi 7 Me ML Wt child 

For purposes of exhaustive inquiry into the antecedents of a 

family, this notation has the advantage of an index, and of 
showing very compendiously how much has been done, and how 
much remains to do. FRANCIS GALTON 





“Stachys palustris” as Food 


THERE is no reason to think that Stachys palustris, I., is 
anywhere used now for food in the British Isles. The cultiva- 
tion of the potato must have long since put it out of court for 
any such purpose. But that it was once so employed there 
seems abundant evidence. The part eaten, however, was not 
the ‘‘rhizomes,” but the subterranean tubers. That the use of 
these is now quite forgotten may be inferred from the fact that 
the tubers themselves are not even mentioned in Standard sys- 
tematic books, Yet Irmisch (see Botanical Gazette, vol, ii. p. 
293) gives the potato and Stachys palustris as well known in- 
stances of dicotyledonous plants producing stem tubers which 
become detached by the dying away of the older parts of the 
parent plant which produced them. 

Johnson, in the second edition of Gerarde’s * Herbal” (1636), 
has nothing to say about the edibleness of the tubers. But he 


r 


itus lately devised by Messrs. Negretti and Zambra, by which a 


. purpose the instrument has to be somewhat more complicated, 


4,36 
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evidently thought ‘that they required notice. He has had 
them added to a figure of the plant which he reproduces 
from ‘* Tabernæmontanusp” as he explains, ‘‘ with addition of 
the joynted tuberous roots as they are in Winter; yet by the 
Caruer’s fault they are not altogether so exquisitely exprest as I 
intended.” Withering (“Botanical Arrangement of British 
Plants,” ed. ii., 1787, p. 613) has, ‘‘ The roots, when dried and 
powdered, will make bread.” And in Bromfield’s “ Flora 
Vectensis ” (1856), the note occurs :—‘‘ The roots of S. palustris 
are said to become edible by cultivation. See Curtis, ‘ Brit. 
Entom.,’ vi.” This last is a book to which I have not convenient 
access ; but the reference may give your correspondent a u-eful 
clue. 

I may mention that I do not find the name “‘ Base Hore- 
hound” given at all in Britten and Holfand’s very comprehen- 
sive dictionary of English plant-names.” The old name for 
Stachys palustris was ‘‘ Clown’s All-heal.” 

W. T. THISELTON DYER 





Garfish 


HAVING been absent from England for some time, I have only 
just noticed the two letters published in NATURE for July 5 and 
12 (pp. 226 and 245), on ‘‘ Garfish.” I have little doubt that the 
fish described by Mr. S, Archer as having cut a slit in a felt hat 
was, as he believes, a garfish, a large Belone, not a Hemirhamphus, 
and not a swordfish or sawfish of any kind, as suggested by Mr. 
Goodsir. It is the constant habit of large Belones, some species 
of which attain, according to Dr. Günther, a length of five feet, 
when startled to move along the surface of the water by-a series 
of rapid bounds for thirty or forty yards at a time, with astonishing 
rapidity. I have often seen them thus spring out of the water 
when scared by a boat. I was told that in some of the Pacific 
Islands these fish not uncommonly cause the death of the natives, 
who, when wading in the water, have their naked abdomens 
speared by the sharp snouts of the fish, with the result of causing 
peritonitis, The fish appear to boung blindly away from danger, 
and strike any obstacle in their way haphazard. As a good 
many natives wade in together in many of their fishing opera- 
tions, as at Fiji, for example, where one party drives the 
fish into the nets held by another, such accidents may easily 
occur. I do not think a sawfish could po:sibly Jump over 
a boat. Ihave described the jumping habits of the large garfi-h, 
and alluded to their fatal effects in ‘‘ Notes by a Naturalist on 
the Challenger,” p. 480. H. N. MOSELEY 


Continuous Registration of Temperature’ 
IN your,issue of July 26.(p. 306) there is a description ofan appa- 


record of twelve temperatures in succession can be obtained by 
the somewhat elaborate arrangement of twelve thermometers, a 
clock, and a series of electromagnets and battery. I wish‘to 
bring under your notice a simple machine invented by Mr. Bow- 
kett, late resident medical officer of the Leeds Fever Hospital, 
by which a continuous record of atmospheric temperature can 
be obtained by means of an apparatus consisting solely of a 
‘‘bourdon” steam gauge tube, a clock, and a writing lever, 
c sting little more than a few shillings. 

Mr, Bowkett devoted great mechanical skill during several years 
of experi-nentation to the perfecting of a form of this instrument 
sufficiently small and accurate to be used for medical purposes, 
i.e, to register the temperature of the human body. For this 


and accordingly more costly, Many of these are in use in our 
hos vitals and elsewhere, and are of the greate-t possible value. 
These instruments can be made of any size, and when large 
are of very great strérigth, and might easily be applied for 
thermal regulation by attachment to valves or other ventilating 
a rangements. The instrument constructed by Mr. Bowkett for 
registering the temperature of rooms was of the size of a small 
clock, of the simplest possible character, requiring very little 
care in its use. Messrs. Salt of Birmingham are the licensees 
of the patent. ERNEST M. JACOB 
12, Park Street, Leeds 


Aurora and Thunderstorm 


A DISPLAY of aurora was seen here on the goth ult., which 
may perhaps be of sufficient interest for insertion in NATURE. 
A thunder$torm passed from west to south. during the after- 





noon, Thunder and lightning commenced between 3 and 4 
p.m. and continued till about 9 o'clock. - The storm centre was 
about two miles from’ the city ; no rain fell here, though a heavy 
hail shower fell to the west in the afternoon. Lightning was 
vivid till past midnight in the south. Fron 11.30 to midnight 
an auroral light passed over the zenith from west to east, of well 
defined nebulous light. It was 10° in width as measured by a 
sextant. This was Joined on the north by a horizontal band of 
aurora 18° altitude. There were no great flashing lights froni 
this. ° 

On the northern horizon was a small are throwing up short 
flashes. The horizontal band was the brightest. e 

The temperature and force of wind and barometer readings 
were as under :— 


Barometer. Wind! Temperature. 
Dry Bulb. Wet Bulb. 
3 p-m., 29°357 79°8 71°9 
6 4, 29°855 71°4 64°0 
9 , 29'862 S.S.E. 5 miles 66'4 64'0 
I2 ,, 29°851 S.5.E. 4 miles 60°9 60°3 


Maximum shade reading of the day, 83°°5. 
sf n of the 31st 82°'0. , 
The observatory is 764 feet above the sea level, and I am 
indebted to the observer for the above figures. 
*“"ALAN MACDOUGALL 
Winnipeg, Manitoba, August 10 





A Complete Solar Rainbow 


On Thursday, August 16, while R.M.S. Norham Castle was in 
lat. 2° 20’ N., long. 13° 58’ W., a phenomenon entirely new, at 
least to the officers and passengers on board, appeared at II a.m., 


and lasted until 12.30 p:m. This consisted of a complete rain- ` 


bow round the sun, when nearly and et the zenith, having an 
inner diameter—taken by Capt. Winchester, R N. R.—of 43° 08’. 
The day was bright and warm, with a slight haze above. The 
rainbow appeared to crown the whole of the upper dome of the 
sky, and to possess all the normal colours, only very slightly 
dimmed. Whether connected with this appearance or not I 
cannot say, but the next two days were squally, with heavy 
rains, D. Morris 
Kew, September 5 l 





Animal Intelligence 


-I AM a constant reader of NATURE, and have read with much 
pleasure the several instances recently communicated by corre- 
spondents of animal intelligence, a subject in which I take great 
interest. 

It has struck me that so.ne of. your readers might in turn be 
interested in hearing of the intelligence and powers of observa- 
tion of a collie bitch called ‘* Winifred,” my constant com- 
panion. 

In one of the fields attached to my house there is a large 
pond well stocked with fish, and especially with eels. I very 
often spend an evening fishing for these latter, using several lines 
at different points round the pond, the rods lying on the grass, 
each one receiving my attention whenever its ‘respective float 
indicates that there is a bite. . 

The collie ‘‘ Winifred” is constantly with me on these occa- 
sions, and has always taken the greatest interest in her master’s 
proceedings, watching every movement most intently. It was 
for a long time a source of considerable amusement to me to 
notice that by constant observation the dog had come to under- 
stand the connection betwegn the bobbing and final disappear- 
ance of a float and the subsequent exciting proceedings of pulling 
up an eel, disengaging it from the hook, and putting it into the 
creel, The cocked ears, head on one side, and eager eyes of 
‘* Winifred” when she saw a float bobbing gave plain proof that 
she was as much interested in the fishing as her master. 

One evening some six weeks ago it happened, that I was at 
one end of the pond baiting a hook, while the dog had remained 
at the other end, lying on the grass close to one of the rods, 
Suddenly I observed her showing signs of excitement, and, on 
looking across, saw one of my floats finally disappearing under 
the water. As 1 did not come, ‘‘ Winifred” got very excited 
indeed, uttered one or two sharp yelps, and ended by seizing the 
rod in her mouth and ‘‘backing”’ with it, attempting to pull out 
the line from the water. I Murried t> take the rod from her, 
fearing the effects on my tackle of the lack of skill of this canine 
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disciple of Izaak Walton! There was a goodly eel on the hook, 
sure enough. 

Since then ‘* Winifred ” has once again attempted to pull out 
the line under exactly similar circumstances. Surely this con- 
duct shows powers of observation and of inference of no mean 
order ? 

I may add that the collie is now three years old. She saw 
me fishing many times last sumtmer, and, as I said before, always 
showed great interest in what was going on. But it was not till 
six weeks ago that I had any idea how much she was profiting 
by what she saw, 

Perhaps some of your other readers who fish, and are accompa- 
nied by intelligent dogs, may have observed similar instances of 
reas@ning power. Seeing to what ;.erfection dogs can be trained 
to take part in other branches of sport, perhaps it is not very 
surprising that here and there qpe should show a little apprecia- 
tion of the leading points of the ‘‘ gentle art” of angling. 

MORGAN J. ROBERTS 

The Hollies, Cwm Newydd, Holywell, 

North Wales, August 31 





Copper and Cholera 


NEED we go to Sweden to test the theory that copper is a 
preservative again® cholera? The year before the 1865 epidemic 
[ travelled by train past Swansea, and my attention was called 
to the utter want of verdywe in the surrounding country, due, I 
was told, to the copper fumes. 

Now, according to the official report, the deaths from cholera in 
Swansea were 88 in 10,000 in 1866, in Neath 79, i1 Llanelly, 76— 
all places in the same neighbourhood ; thus showing a far greater 
mortality for the copper-smelting district than any other in 
England or Wales. The mortality for all England was only 13 in 
10,000, and for London 18. The only two places which in any 
degree approach Swansea are West Ham with 50, and Liverpool 
with 54; in both of which it is well known cholera was espe- 
cially severe. The epidémjcs of 1849 and 1854 present Swansea 
in a more favonrable light. 

Perhaps some of your Swansea readers, by giving the number 
of deaths—if arfy—among the actual workers in’ the metal, can 
help those who, like myself, are inclined lo believe in copper as 
a prophylactic; in what way I scarcely know, unless it be 
according to the principles of homceopathy, as my experience on 
three occasions—and a lively time I had of it~iead me to 
believe that copper added to plums to preserve their colour 
should be eschewed, at any rate in cholera times. 

‘Dulwich, September 1 B. G. JENKINS 





The Meteor of August r9 


THE same meteor was undoubtedly seen by Mr. Crispin at 
Wimbledon, Mr. Pooley at Cheltenham, and myself at Llan- 
dudno, and I think I can remove Mr. Crispin’s difficulty. 

The apparent fall of meteors towards the earth is generally an 
effect of perspective. An object at a great height moving directly 
away from the observer appears to move perpendicularly down- 
wards, If moving away obliquely to right or left, it appears to 
have a more or less horizontal path with a downward inclination. 

This meteor was evidently not moving towards the earth, but 
was one of those that skim the upper atmosphere, white-hot at 
their surfaces while the resistance is sufficient, and dark again as 
soon as they pass into a thinner medium, I suppose it to have 
first become luminous when directly over Essex, not far from 
Chelmsford, at a height of about seventy miles, passing north- 
east over the sea, and vanishing near the Texel. It. appearance 
along such a path would agree very fairly with the three ob- 
servations, except that, if Mr. Pooley saw it first quite south-east 
by compass, it must have been lumiw@us for a second or two 
before Mr. Crispin or myself observed it, and the starting-point 
would be nearly over London. 

I was wrong at first in referring to the Yorkshire coast. The 
visible path was clearly south of the Humber. 

ALBERT J. MOTT 

Crickley Hit], Gloucester, September 2 





THE ISCHIAN EARTHQUAKE OF JULY 28, 1883 


GINCE my last letter to NATURE most of my time has 

been occupied in visiting different parts of the island, 

and although there are®still a number of objects to be 
a 


carefully examined the general features of the catastrophe 
I hope to have cleared up. 

The actual moment of the earthquake is unknown, but 
seems to have been about 9.25 p.m. ; so, supposing the 
shock registered at Naples and ¥esuvius to be identical 
with that of Casamicciola, had the observation of time at 
the latter locality been correct, we could calculate the 
velocity of transmission, but which it is to be feared is 
impossible. 

As mentioned in NATURE, the shock was preceded by 
general seismic disturbances throughout Southern Europe. 
In the island itself we have the most contradictory state- 
ments as to premonitory signs and symptoms. One 
gentleman noticed on two occasions previotsly his watch, 
which was suspended by a nail to the wall, swing back- 
wards and forwards.* The assertion about the water at 
Gurgitella being much hotter some days before is of little 
value without proper thermometric observations, since it 
is known commonly to vary 20° C., and may reach more 
than 40° from time to time, and I am acquainted With a 
thermal spring at Bagnoli, near Naples, that varies 23” 
C., ranging from 13° to 36° C. Perhaps the most 
remarkable of these kinds of statements was couched 
in these words :—“ The syndic of Serrara Fontana a 
town on the south of the island) telegraphed to the 
Minister of Public Affairs to the effect that in that 
country a fissure one kilometre long, thirty metres broad, 
and of unknown depth, from which were issuing dense 
columns of vapour.” On reading this I started imme- 
diately for Serrara, and there the syndic placed at my 
disposal his two informants as guides. After a climb of 
three hours and a half along the almost impassable sides 
of Epomeo, we came to its northern slope over Lacco 
Ameno, with the two landslips I had visited and photo- 
graphed thirty-six hours after the shock. The fissures 
were such as take place along the edges of all Iandslips. 
No vapour was issuing, and its presence for a short time 
after the earthquake could be easily explained: the 
locality is part of the old fumarole area of Monte Cito, 
where alum was manufactured centuries aga; the rock is 
much decomposed by the continual escape of acid vapour, 
and only required the earthquake to shake it down, 
when the displacement took place a large surface of hot 
and moist tufa was exposed, and no doubt for some time 
gave off a quantity of vapour. b 

It will be seen that not a single point of the size, 
locality, and characters of the fissure described by the 
newspaper was correct or ffee from gross exaggeration. 
I have visited with care all similar sites of supposed 
fissures, but after some days of want of shelter, slecp, an 
abominable starvation diet of bad bread and rotten 
cheese, combined with continual climbing from daybreak 
to. sunset in an extraordinarily hot Neapolitan summer in 
the hope of finding some evidence of volcanic action, I did 
not meet with the slightest success. I was accompanied in 
these excursions by my friend, Prof. P. Franco of Naples, 
who shared my disappointment and disgust. Holding as 
I do the volcanic nature of the earthquake, the appear- 
ance of any such phenomena would have been greedily 
accepted. 

If we draw isoseismal lines over the injured districts, 
we find that they assume the form of elongated ellipsoids 
whose major axes run nearly east and west. 

The fourth isoseismal area, in which houses are only 
very slightly fissured, not only includes the whole islard 
but must extend into the sea some distance. 

One remarkable fact is the manner in which the hou es 
of the marinas have suffered much less than others in 
their immediate neighbourhood, or even farther away 
from the seismic vertical. This is no doubt due to their 
foundation reposing on sea sand, which, from the loose- 
ness of its particles and therefore inelastic nature, acted 
as a mattress and absorbed the earth waves. The same 
fact is observable in all buildings that have their founda- 
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tions of the loose alluvial tufas and ash of the plains and 
valley bottoms, whereas the destruction of houses built 
on the rock was terrible, thus reversing the well known 
parable. i 

Putting aside, however, the speculative side of the 
question, let us look to facts. From a careful examination 
of observed azimuths and angles of emergence all point to 
a plate-shaped focus, whose strike extends in a line from 
Fontana, just west of Menella, to near the beach at Lacco. 
The plane of this fissure is probably roughly perpendicular 
to the surface, but may slightly dip towards the east as 
the isoseismals are slightly nearer on the eastern side of 
the seismic vertical, which as a necessity is not represented 
by a point, bet a line on the surface. The rupturing of 
this plate-like fissure was apparently greatest at a point 
nearly midway between its extremitits. 

The remarkable fact that I observ@tl in the earthquake 
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of 1881 that at Fontana the shock was almost vertical 
like that at Menella is again repeated; for which I then 
proposed as an explanation the conduction along a tube 
or column of highly elastic trachyte, filling the old chimney 
of Epomeo, whilst the surrounding districts were protected 
by the less elastic mattress of subjacent tufa. On the 
present occasion Fontana, ag before, has all its houses 
fissured in such a manner as to demonstrate a vertical 
shock ; but besides there is another set of cracks which 
show a north to south path for a wave at a low angle of 
emergence. At St. Nicola part of the altar has rocked in 
the same direction, and between these two localities a . 
rock has been ruptured and projected to the soath. 
Whatever may be the explanation accepted, the fact 
remains as unique in seismolggical history. 

That Vesuvius did not, or only to a slight extent, 
sympathise with the seismic movement in the island of 
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; ancient eruptive centres and craters in doited circles. 


a, mesoseismal area = total destruction; J, first isoseismal = many houses fallen, rest require rebuilding; c, second isoseismal = severely fissured. The 


third isoseismal does not seem to cut the land; its limits, therefore are unknown. 


Ischia is no proof against the volcanic origin of the 
earthquake. Admitting the hypothesis of a seismic wave 
traversing a large tract of volcanic matter underlying 
Southern Europe, such a wave may produce very slight 
variation at volcanic vents, but may yet be sufficient to 
determine the extension by rupture of a fissure, where the 
resistance of the rock, and the tension of the volcanic 
matter near the point of extension, are nearly equal. In 
a paper lately read before the Geological Society of 
London I endeavoured to prove that the explosive violence 
of lava is due to the assimilation or solution of water 
taken up from the water-bearing strata it traverses in its 
passage from the main source towards the surface. Under 
such conditions we may have very violent phenomena 
produced, locally, without any sympathy in neighbouring 
volcanic vents ; which at the same time explains I believe 
e one volcano bursting out in a violent paroxysmal eruption, 
whilst a near companion is in no way affected. Why 
td A 
e 


x, fissure, or focal centre. 


therefore should an abortive paroxysm disturb a neigh- 
bouring active vent, as in the present example ? 

In various points that I have examined the coast of the 
island, there was no apparent change of level, nor did 
any success attend endeavours to discover any signs of. 
depression of the surface. 

It has been stated ‘that the sea receded, but I 
could not obtain any confirmation of the fact. As the 
steamer that lay at anchor in the roads felt the shock, 
it may probably have been due to the disturbance of the 
water by the earth waves. 

As far as my inquiries have gone, the first symptom” 
was a distant sound like that of a carriage, almost imme- 
diately accompanied by a tremor, then a terrific explosion 
shading off into a number of reports. Most people not in 
the mesoseismal area felt first the “‘susultatorio”’ or ver- 
tical movement, followéd by the undulatory, or, more 
properly, lateral motion. This, as*is well known, is due 
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to the arrival first of the emergent wave, followed by the 
progress outwards and along the surface of others from 
the seismic vertical. On the contrary, those in the meso- 
seismal area felt the blow and report apparently simul- 
taneously; the walls fell before any attempt at an escape 
could be made. It appears therefore that the sound 
waves travel faster than those of the earth, though the 
difference in arrival is irappreciable at short distances 
from the seismic vertical. 

Since the principal shock the following minor ones have 
been felt :— 


e 
Slight shock in the morning ? 


July 29, 1883 
e Aug. L y o an 5 3.10 p.m. 
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The accessibility of the island, the advanced state 
of our geological knowledge of it, and the small ex- 
tension of the earthquake area, make it most suitable 
and conveniert for the study of its terrestrial move- 
ments. ‘What is required is a number of seismographs 
scattered over the and, which should be capable of 
registering azimuth, angle of emergence or molecular 
velocity, with the exact time of each movement so as to 
obtain velocity of transmission. These should be distri- 
buted in two circles around the seismic vertical, and 
should be at least sixteen in number, eight being in each 
, circle, one or more for registering vertical waves to be 
placed along the seismic vertical. Accurate thermometric 
measurements of the principal fumaroles and mineral 
springs to be registeyed hourly, and if possible some 
device for measuring quantity of outflow of mineral 
waters, and pressure of vapour in fumaroles. To these it 
might be useful to add microseismic observations. The 
changes in sea level would be of interest if compared with 
those of Naples. 

The principal expense would be providing the instru- 
ments, which could be placed in caves cut in the solid 
tufa, of which there are hundreds in the island that could 
be obtained for almost nothing, if not entirely free of 
expense, - 

By such means we might study the true nature of these 
shocks, the progress of the focus towards the surface, and 
verify whether any premonitory signs are to be depended 
upon preceding an earthquake. 

I would impress on all persons charitably inclined that 
money spent on such an enterprise would be productive 
of far more good than when distributed to be spent in 
rebuilding the perilous houses of masonry in preparation 
for another catastrophe. Not six days after the terrible 
event, masons were at work repairing the most dangerous 
walls, and many inhabitants have already returned to 
reside in their fissured and crumbling abodes. Besides, 
if another shock occurs more violent than the last, alarge 
number of additional localities would suffer, such as Forio 
and Ischia, besides the villages on the south coast of the 
island, . H. J, JOHNSTON-LAVIS 


P.S.—In collecting evidence of the Ischian earthquake 
a very remarkable fact was com@iunicated by Mr. Peter- 
sen, the engineer of the Zoological Station at Naples. 
Whilst dredging on the north side of the unfortunate 
island, about opposite the cemetery of Casamicciola, a 
number of pieces of pumice were found floating on the 
- water, some of them as large as a man’s head; they had 
quite a fresh appearance. The conclusion is that there 
has been a submarine eruption somewhere near the 
island. Such would explain the sensations felt on board 
the steamers and the apparent disturbance of the coast 
line. On the other hand it is strange that the eruption 


* Which was much $tronger and produced slight damage. 
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left no other signs, and that nothing was observable the 
next morning. No dead fish were noticed. The pumice 
might be derived from loose deposits containing that 
material, which form some of the sea cliffs which were 
shaken down by the earthquake. Whatever be the real 
cause, we propose to Investigate it thoroughly by dredg- 
ing and diving, as the water rarely exceeds twenty to 
thirty fathoms at the most. H. J. J.-L. 
Naples, August 31 





THE BERNISSART IGUANODON> 


"THE wonderful discovery of remains of Iguanodons 

made at Bernissart in 1878 caused quite a sensa- 
tion amongst naturalists at the time, and the publication 
of the scientific yésults of that grand find have been 
awaited ever since with eager expectation. Nevertheless, 
as five years have elapsed since the discovery vas 
announced, it is well that the memory should be refreshed 
by a few brief details as to the circumstances of the find 
itself before the results as to the nature of the Iguanodons 
themselves, lately made public, are referred to. Bernissart 
isin Belgium, situate between Mons and Tournai, close 
to the French frontier. In the spring of 1878, in vne of 
the galleries of a coal mine there, were discovered in 
Wealden clays a large number of bones. Specimens *of 
these bones were forwarded to Professor P. J. van 


‘Beneden, who at once recognised them as belonging to 


Iguanodon. 

It is to M. Fagès the director general of the Bernissart 
Mining Company that the discovery is due. He 
interested himself greatly in the matter, and from first to 
last the mining company has most generously and 
meritoriously devoted its best resources to the recovery 
from the depths of the earth in the most perfect condition 
possible of these most remarkable scientific treasures. 
It has presented them all to the Royal Museum of 
Brussels. The actual removal of the specimens from 
their beds and their transmission to the surface, was 
performed under the immediate superintendence ot Mr. 
Gustave Arnould, chief engineer, and of M. De Pauw, 
the latter being the superintendent of workshops at the 
Brussels Museum, who has since successfully mounted 
the enormous skeleton shown in the accompanying 
engraving. So immensely abundant were the remains 
found to be that Mr. De Pauw assumed for three years 
the habits of a miner, watching and 
removal of every specimen. He invented an ingenious 
method of hardening the bones 27 síť which prevented 
their crumbling when exposed to the air, which at first 
occurred. The bones exposed on the surfaces of the 
blocks excavated were covered with a coating of plaster 
for protection, and the masses thus formed were then 
raised to the surface, a distance of more than 1,000 feet 
and removed to cellars under the natural history galleries 
of the Brussels Museum, to be worked out at leisure. 
M. Dupont, Director of the Museum, confirmed Professor 
van Beneden’s determination of the bones, and at the 
same time fixed the exact age of the deposits in which 
they occurred. ; 

Some surprise has certainly been felt by naturalists 
that so very little information about the Bernissart 
skeletons has been published during the time which has 
elapsed since their discovery, but it must be borne in 
mind that it took three years even to get the rough material 
out of the pit, and that every mass of matrix containing 
bones requires a great deal of most careful labour to be 
expended on it before the bones in it are fully exposed 
for study. M. L. Dollo, a distinguished former pupil 

* M. L. Dollo, “Première Note sur les Dinosauriens de Bernissart.’’ 
Bulletin du Musée Royal d Hist. Nat. de Belgique, T. i. 1882. Deuxième 
note, Jéid., le. Troisième note, /érd., T. ii. 1883. “Note sur la présence 
chez les oiseaux du Troisième Trochanter des Dinosauriens et sur la function 


de celui-ci,” Jid., dc. ‘‘Les Iguanodons de Bernissart.” 2Bydletin: 
Scientifique de pédagogique de Bruxelles, April 1, 1883, No. 2, PD. 25 
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controlling then 


faking .all circumstances infb consideration the present 
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of Prof. Giard of Lisle, was appointed about two years 
ago as assistant naturalist to the Museum for the purpose 
of investigating the Iguanodons. He is full of enthusiasm, 
asan ardent naturalist such as he is well may be with 
the whole Bernissart material before him. He works 
incessantly at the subject, but he does not see prospect of 
publishing the complete monograph on the Iguanodons 
which he intends to issue sooner than five or six years 
hence. He will not of course venture to prepare the 
final monograph until he has the whole of the material 
concerned before him. He estimates the number of in- 
dividuals represented by skeletons in the find as twenty- 
three, two of which belong to the species /. Mantelli, and 
twenty-one to’ J. Bernissartensis. Of these twenty- 
three, fifteen have as yet been chiselled out of the blocks 
ready for study, eight remain as yet t® be worked at, and 
although four or five skilled artifice are constantly at 
work on the specimens progress is necessarily slow. The 
cellars full of the material present an astonishing appear- 
ance. ° One first enters an extensive, dimly lighted vault, 
the whole floor of which is covered with large blocks, 
many still in the condition in which they came from the 
mine, of all shapes, and lying in all sorts of positions, so 
closely placed that it is very difficult to get about amongst 
them to inspect them more closely. All contain huge 
bones, forming parts of the skeletons of the Iguanodons, 
often covered up by the protective plaster, but with here a 
hand, there a foot, elsewhere a range of vertebree showing 
out. In an adjoining cêllar is the workshop where various 
blocks are seen in the process of the removal of the 
matrix, whilst at one end, hung up to stout beams, are the 
results of the operation, a vast collection of all imaginable 
segments of the skeletons of Iguanolons suspended in 
the air, and suggesting the idea of joints of meat in the 
shop of some Brobdingnagian butcher. 

As before mentioned, one of the skeletons of /guaz- 
odon Bernissartensis has been restored and mounted by 
Mr. J. F. de Pauw. The specimen is almost entirely 
complete, only a few phalanges and one or two minor de- 
tails having required to be reconstructed. It was not found 
possible to detach the bones from one another before 
mounting them. They are mostly mounted still joined 
to one another in sections by the matrix as removed from 
the mine. It was therefore impossible to give to the 
skeletong as natural a pose as might have been wished, 
and as M. de Pauw hopes to accomplish with some of 
the other specimens more favourably preserved ; but 


result of his work is a marvellous success, in which it 
needs a very trained eye indeed to detect anything amiss. 
The grand skeleton is set up in a huge glass chamber in 
the court of the Museum. As it stands in the natural 
attitude of progression of the animal on land, erect on 
its hind limbs, the top of its snout is at an elevation of a 
few inches over 14 feet from the ground, whilst from the 
tip of the tail outstretched behind to a point immediately 
beneath the tip of the snout the skeleton covers a horizon- 
tal space of floor about 23 feet in length. 

As soon as M. Dollo set to work on the details of the 
structure of the Iguanodons, he very wisely determined 
to publish at once a series of preliminary notes giving the 
main results of his investigations. Four of these have 
now been issued as enumerated at the commencement of 
the present article, and from the third memoir is copied 
the figure of the entire skeleton, here reproduced some- 
what reduced in size. From these notices is taken the 
information which follows. 

M. Dollo’s first care was to determine the species of 
the Iguanodons with which he has to deal. It will be 
remembered that his predecessor, M. G. A. Boulenger, 
who left Brussels to join the zoological staff of the 
British Museum, recognised among the remains a new 


” species of Iguanodon, characterised by having six sacral 


vertebræ instead of five as in I. Mantelli and four in J. 
e e 
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Prestwichii. Professor P. J. van Beneden, however, in 
the absence of further detailed information, held the 
opinion that the number of the sacral vertebræ could not 
be regarded as a specific character amongst Iguanodons, 
and that our knowledge then on the matter could only be 
expressed by stating that in the Dinosauria the sacral 
vertebræ vary in number from four to six. He did not 
therefore accept M. Boulengef’s determination as valid, 
but regarded the whole of the specimens as belonging 
to J. Mantelli. M. Dollo, however, confirms M. Bou, 
lenger’s conclusions; he finds that there are two forms of 
Iguanodons present, a large one and a small one, and 
the small one is certainly not the young of the large one. 
It is a remarkable fact that there are no young examples 
amongst the whole of the Bernissart Dinosaurians, as is 
shown by the facts that if all of them the cranial 
sutures are obliterated, and the sternal bones fully ossified, 
that the neurocentral sutures have disappeared in all the 
vertebre and that the osseous tissue is equally- dense 
in all the specimens. Traces of young have been most 
carefully sought for, but most unfortunately not a bone of 
a young animal has been found. 

The differences between the two forms of Iguanodon 
are also not merely sexual. They are well marked and 
certainly of specific value. The eh ag of sacral vertebrze 
seems to be quite constant in the several species of 
Iguanodon, and Prof. Marsh, who has had several 
hundred individuals of Dinosaurians through his hands, 
representing numerous genera and species, has made 
use, amongst other characters, of the number of sacral 
vertebra present as generic distinctions. After carefully 
comparing full size drawings of the bones with those of 
the type specimen of 7. Mantelli (Owen) in the British 
Museum, M. Dollo is quite convinced that his smaller 
form with five sacral vertebrae ‘is identical with this. 
There are two other well identified species of Iguan- 
odon known, namely, J. Prestwichit ands J. Seeleyi of 
Hulke. The larger form fron Bernissart cannot be Z. 
Prestwichii, which has only four sacral vertebra, but it is 
ju-t possible that it may be identical with Z. Seedeyz, 
since its large bones resemble closely those described by 
Mr. Hulke as characteristic of that species. There is, 
however, this remarkable discrepancy. Mr. Hulke dis- 
covered bony plates, forming as he believes a dermal 
armour over the tibia of Z. Seeleyi. > Now amongst the 
remains obtained from Bernissart are specimens of the 
integument of both Z. Mantelli and the larger form. 
And these indicate that the skins of both these animals 
were either quite naked or at the most covered with epi- 
dermic scabs. M. Boulenger’s name, /. Bernissartensts, 
is retained for the larger Bernissart form, for even if /. 
Sceleyé should prove in the end to be identical with it that 
name must fall through lack of priority. M. Dollo, taking 
into consideration the results as yet attained by him, 
characterises the order Ornithopoda of the Dinosauria 
to which the family Iguanodontide belongs as follows :—- 

Ornithopoda.—F oot digitigrade, ungulate, five functional 
digits on the hand and from three to four on the foot. 
Pubis projecting freely in front; post-pubis present. Ver- 
tebrze solid. Anterior limbs reduced, limb bones hollow. 
Premaxillaries toothless, at least in their distal region. 

And the family Iguanodontida thus :— 

A single row of teeta Three functional digits on the 
foot. Two symmetrical sternal plates. 

The pair of sternal plates were mistaken by Professor 
Marsh, who studied them in specimens in the British 
Museum, for clavicles ; and the presence of clavicles was 
included by bim in his definition of the family Iguanodon- 
tide ; but in the Bernissart specimens the pair of bones 
are found in many specimens preserved in their natural 
relations, and are seen at once to be sternal, clavicles 
being altogether absent. A specimen is figured by M. 
Dollo, in which the two sternal bones with the coracoid 
and scapula of one side are seen 7 S772, all in their proper 
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relative positions, 
within the glenoid cavity. The circumstance that in the 
case of these Bernissart skeletons the bones are so largely 


preserved in their immediate natural relations adds i able manner. 


immensely to their importance, for the position of every 
bone can be determined with certainty. The nearest 
approach to the peculiar structure of the sternum in 
Iguanodon appears to M. Dollo to be that existing in 
some young birds, especially in Vanellus cristatus as 
fgured by Parker. Professor Marsh regarded the 
supposed presence of clavieles in Iguanodon as an 
important point in them of resemblance to birds; the 


poit must now drop, but there are abundance of others | 


in the Iguanodon skeleton in which the remarkable 
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Iguanodon Bernissartensis, B'gr. At the Brussels Royal Museum of Natural History. Restcred and mcunted by M. L. F. De Pauw. 

c., left temporal fossa. Vertebral column, @. cervica! region; 
h, left scapula; 7, left coracoid; &, left humerus; /, left ulna; sz, left rad us: 
left ischium ; s, left femur; z, left tibia; 7z left fibula ; v, third (fourth) trochanter. 


nostril; 4, left orbit; 


body between the fore and hind limbs. 


different lines of evidence, as M. Dollo points out, tend to 
prove this. Firstly the remarkable resemblances between 
the structure of the pelvis and 
birds and the corresponding pafts in the Iguanodons. 
The points of resemblance of the ilium and ischium, 
pointed out by Professor Huxley, are fully confirmed by 
the Bernissart specimens; with regard to the pubis 
Huxley only recognised a part in Iguanodon, the post- 
pubis ; and Ħulke was the first to give a nearly correct 
figure of the whole. The actual pubis is very large in 
Iguanodon, as will be seen in the figure, and projects 
forwards and outwards, forming an obtuse angle with 
the post-pubis. Mr. Hulke was therefore not quite 
correct in his conclusions as to its attitude, and there js 
no symphysis pubis présent ; the post-pubis is long and 
slender, and directed backwardsalongside the ischium, as 


attitude shown in the accompanying figure. 


atuberosity. 
e posterior limbs of | (from the examination of drawings of Bernissart specimens 


and the humerus with its head still | resemblances between the Ornithopoda and birds, pointed 


out by Professor Huxley with such surpassing sagacity 
more than twelve years ago, are borne out in a most remark- 
Professor Huxley, had very imperfect 
material to guide him in his ideal restoration of the 
Iguanodon skeleton, and it is wonderful in how few 
matters of detail his results need correction now that one 
can stand at Brussels with a perfectly complete skeleton 
of Iguanodon towering over one’s head, and test his 
results with as it were a complete solution of the puzzle 
at command. First of all there seems to be little doubt 
possible that the Iguanodons walked, as be pointed out, 
on their hind limbs erect like birds, in sams a 
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Head, a, let 
e, dorso-lumbar regicn; /, sacral region; g, caudal region, 
7#, sternum; v, left ilium; 4, left pubis; g, left pest-pubis; v, 
I, If, III, IV, V, digits. X, diagrammatic transverse section of the 


in birds, for a considerable distance beyond the ischial 
It is not incomplete, as supposed by Marsh 


in which it was imperfect). M. Dollo is inclined ty 
follow Professor Marsh in identifying the Dinosaurian 
pubis with the pectineal process of the pelvis of birds, 
a conclusion which receives most interesting support in 
the valuable memoir lately published by Miss Alice 
Johnson of Cambridge on “The Development of the 


| Pelvic Girdle in the Chick,”1 in which it is shown 


that in tbe embryo fowl the cartilaginous representative 
of the pectineal process is at first much larger and 
more prominent in proportion to the dimensions of the 
pelvis than subsequently, and becomes gradually reduced 
as development proceeds. The peculiar form of the 
* Quarterly Journal o Microscopical S cience, July, 1883. 
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pelvis is no doubt directly connected with the muscular 
requirements concerned in the erect posture, originated 
probably in the Dinosauria, and transmitted to birds, in 
which it has been improved upon by the elimination, 
almost complete, of the original pubis through disuse. 

M. Dollo takes the view that the post-pubis is a bone 
peculiar to Dinosaurians and birds. As he pointed out to 
me in the mounted specimen, probably a male, the aper- 
ture inclosed between the two ischiatic bones posteriorly 
is a very narrow slit through which, if the [guanodon was 
by any chance oviparous, no egg of size proportionate to 
the animal could have passed, and it is, he thinks, just 
possible that. in females he may find the ischia bowed 
so as to inclose a widely open passage above the 
symphysis. $ 

In a separate memoir M. Dollaghas pointed out an 
additional resemblance in the femur of Iguanodon to that 
of birds to those already pointed out by former observers, 
namely that the third trochanter present in the former 
is represented, though feebly, in the femur of many birds. 
This third trochanter in birds, as he has shown by dis- 
section in the duck serves for the origin of a small 
muscle first described by Meckel, which is attached to 
the tail, and by which the lateral movements of the tail 

re performed; he terms the muscle “ caudo-femoral.’’ 

he great development of the third trochanter in I guan- 
odon must, he concludes, have been in relation with very 
large similar caudo-semoral muscle concerned in the 
movement of the immense tail of the animal in the act of 
swimming. For reasons which he gives, he proposes to 
call the trochanter in future the fourth trochanter. It is 
not necessary to enter here into the further well known 
details in which the hind limb of Iguanodon shows inti- 
mate resemblance to that of birds, and especially in 
birds in the young condition. 

The reduction of the anterior limbs in proportion to 
the posterior and their difference in structure are further 
evidence, though not conclusive, of the erect posture of 
the Iguanodons. In Z. Mantelli the fore limbs are of about 
half the length of the hinder, whilst in Z. Bernissartensts 
the difference is less, the proportion in length being two- 
thirds to one. 

The reduction in the volume of the head and thorax as 
compared with those of quadruped reptiles is further 
eviden@ onthe same side. The head is comparatively 
small and very narrow in Iguanodon, the neck flexible 


=æ 2nd ligt as in birds. 
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One of the most remarkable new points discovered in 
the Bernissart Iguanodons, also a strongly birdlike feature, 
is the presence in them of a series of completely ossified 
ligaments stretching along the sides of the dorsal spines 
ot the vertebræ (see figure), and binding the whole 
dorso-lumber region into a rigid mass as in birds, whilst 
the region of the neck and hinder region of the tail are 
free from any such ligaments. No traces of ossified 
tendons, such as occur in birds, have been found in con- 
nection with the limbs of the Iguanodons. 

M. Dollo sums up as follows :—“ In short the position 
of the occipital condyle, the length and the mobility of 
the neck, the rigid attachment of the dorso-lumbar region 
to the pelvis, the number of the sacral vertebra, thé» 
massive nature of the tail, in fact, the entire structure of 
the vertebral column, agree in demonstrating that 
Iguanodon was biped in its gait. “But the most convincing 
proof of all, perhaps, lies in the evidence afforded by the 
footprints of Iguanodon in the Wealden strata. Of the 
eight Dinosauria known from the Wealden, Iguanodon is 
the only one which could leave tridactyle footprints. M. 
Dollo obtained a series of casts of the tridactyle Wealden 
footprints from Mr. Struchman from the neighbourhood 
of Hanover; choosing one of the right size, he intro- 
duced the three toes of the corresponding foot of one of 
the Bernissart /. Mantelli, and also the three metatar sals 
still united together,giving them a digitigrade position, 
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the only one in which they would enter the impression, 
and an exact fit of the whole was the result. There can 
remain no doubt as to the complete correspondence of the 
two inthe mind ofany one who has seen the foot andimpres- 
sion thus fitted together. The hand of Iguanodon (see fig.) 
is pentadactyle, with the thumb transformed into a huge 
spur which must have been covered with a horny spine when 
the animal was living. If the animal had walked on all fours, 
it is impossible but that pentadactyle impressions should 
have occurred with the tridactyle, but such is not the case. 
Long series of the tridactyle prints are found without a 
trace of pentadactyle marks, The arrangement of the 
tridactyle tracks shows that Iguanodon walked on its*hind 
feet, and did not spring like a kangaroo with the aid of its 
tail. This merely dragged lightly behind and has left no im- 
pression in connection with the foot tracks. The spur-like 
thumbs were formerly supposed to be the cores of horny 
appendages of the head. They are much smaller in 
I. Mantelli than in J. Berntssartensts, and M. Dolio 
thinks it will possibly turn out that they are larger in 
the males than the females. 

M. Dollo has not yet published a preliminary acqount 
of the skull of Iguanodon, he is now at*vork on this sub- 
ject, and a notice of it will shortly appear. In a popular 
account of the Iguanodons (theNaist cited in the list) he 
writes briefly as follows :— 

“The head is relatively small,and very much compressed 
from side to side” (this is a most striking feature when 
the mounted skeleton is viewed from in front). “The 
nostrils are spacious and chambered in their anterior 
region, the orbits are of moderate size, elongated in a 
vertical direction. The temporal fossa is limited above 
and below by a bony arch, an arrangement which occurs 
else only in Hatteria. The distal,extremities of both upper 
and lower jaws are devoid of teeth. They were no doubt 
during life covered by a horny beak ; in the hinder part of 
the jaws are ninety-two teeth.” One of the fhost remarkable 
features of the skull is the presence at the symphysis of the 
lower jaw of a curious separate mass of bone shaped 
somewhat like a horse’s hoof (see figure) which forms 
the distal extremity of the mandible, fitting in to an ex- 
cavation on the upper surface of the symphysis. Along 
its upper rounded margin this bone is dentated. This is 
believed by M. Dollo to be a bone special to Iguanodon, 
but not without homologues elsewhere which he will in 
the future point out, and forming part of the lower jaw. 
Other observers have considered the bone as the inter- 
maxillary, and have thus concluded that the opening of 
the mouth lay between the bone and the distal extremity 
of the lower jaw, and that thus the upper jaw was shaped 
something like a parrot’s beak, shutting into a depression 
at the symphysis of the lower. A slight inspection of the 
complete cranium and lower jaw cleared completely 
of the matrix, which M. Dollo has before him, seems 
sufficient to carry conviction that his view as to the 
position of the bone and mouth aperture is the correct 
one. ; 

The roof of the mouth of Iguanodon in its anterior 
region is moulded into rounded, ridge-like prominences, 
which as M. Dollo pointed out have some curious resem- 
blances in form to those occurring in the corresponding 
position’ in a duck.ẹ The animal was an inhabitant of 
marshes—as far as yet known apparently of freshwater 
marshes only—and fed probably largely on ferns, abund- 
ance of which were found with the Bernissart specimen. 
No results of importance as to this question have as yet 
been obtained from the examination ot their coprolites. 

The outline of the bodyshown in the Present figure 
was roughly sketched in by M. Dollo on request, in order 
to give an idea of his present conjecture as to the probable 
shape of the living Iguanodon. It is most distinctly to be 
regarded as merely tentative he reserves any expression 
of final opinion till the whole material has passed through 


his hands, On examining the outline, it will be seen that the 
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Iguanodon probably was shaped, excepfing for the long 
huge tail, which, as Professor Owen long ago pointed out, 
is shaped like that of a crocodile, being a powerful swim- 
ing organ, somewhat like a duck. In accordance with 
the birdlike modification of the pelvis a large mass of 
the viscera were post-acctabular in position, as ina greater 
degree in birds, thus tending to aid the long tail to erect 
the head and fore part of the body by depressing the 
hinder region of the spinal column on the acetabular axis 
asa fulcrum. Like the head the body was very much 
compressed laterally, so that its transverse section was 
somewhat as represented in thefliagram, ¥. The neck of 
the Iguanodon was comparatively slender, and is found 
to be capable of very free movements. The necks of the 
fossilised specimens are found to be twisted without dis- 
location into most varied attit&des. The skin, as already 
mentioned, was in Z. Mantelli and Z. Bernissartensts 
smooth or covered only with epidermic scales. 

Several observers have concluded from the examination 
of the footprints that a slight web was present between 
the toes. Judging from observations made on the croco- 
dile and Amblyrhynchus of the Galapagos Islands, the 
animal when in the water, in which it spent a considerable 
part of its time, when swimming slowly, used for the 
purpose both its fore apd hind limbs and tail, but when 
going fast fixed its for®@fimbs close beside its body and 
drove itself along with its hind limbs and tail only. 

M. Dollo suggests that one of the principal advantages 
gained by the Iguanodons by their erect posture on land 
was their being enabled thereby to discern at great dis- 
tunces amongst the vegetation the large carnivorous 
animals of their age to which as herbivora they must have 
furmed a prey. Possibly when attacked they seized their 
aggressor in their short arms and made use of their thumb 
spurs as daggers. ° 

M. Dollo is in every way to be congratulated on the 
rosults of his inyestigations, so far as they have yet gone, 
and his final monograph may be looked forward to as a 
work of the utmost value and interest, but with the com- 
pletion of the Iguanodons the working up of the Bernis- 
sart find will be anything but exhausted. With the 
Dinosaurians were found crocodiles and turtles, and a 
vast quantity of fishes, of which piles upon piles of speci- 
mens await his energies in the future. He has already 
discovered two most interesting new genera of crocodiles, 
and an equally interesting new genus of Chelonians 
amongst this material. Every naturalist who has an 
opportunity should certainly find his way to Brussels to 
see the skeleton here figured. It is proposed in process 
of time, when the Iguanodon skeletons are all prepared 
from the matrix and mounted as far as necessary, to 
build a new museum of natural history at Brussels in the 
Pare Leopold, formerly the zoological garden, and in this 
museum to construct a special gallery to contain all the 
Bernissart fossils, a rotunda of twenty-five metres in 
di ameter. 

H. 


a 
m e e 


THE JAVA UPHEAVAL 


THE details which have reached us during the past 

week of the terrible seismical@hanifestation at Java 
prove it to be one of the most disastrous on record ; 
probably, moreover, it is the greatest phenomenon in 
physical geography which has occurred during at least 
the historical period, in the same space of time. The 
accompanying sketch-map will afford some idea of the 
extent and nature of the change which has taken place, 
and the character of the sea bed and the land in the 
region affected. Next week we shail attempt to show 
what light science can shed on the occurrence ; meantime 
we shall content ourselves with gathering together the 
facts that have come to hand, 
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The volcanic Island of Krakatoa lies about the mid«i- 
of the north part of the passage between Java a d 
Sumatra, a passage which has formed an important tou- 
mercial route, The strait is about seventy miles lu:; 
and sixty broad at the south-wegt end, narrowing to 
thirteen miles at the nort-east end. The islarc, 
seven miles long by five broad, lay about thirty miss 
from the coast of Java, and northwards the sira: 
contracts like a funnel, the two coasts in that direv- 
tion approaching very near to each other. A few 
weeks ago, as we intimated at the time, the volcan) 
on the island began to manifest renewed activity. Th> 
whole region is volcanic, Java itself having at len~ 
sixteen active volcanoes, while many others can only oy 
regarded as quiescent, not extinct. Various parts of tite 
island have been frequently devastated by volcanic o:i- 
burts, one of the nwgst disastrous of these having fi» 
ceeded from a volcano which was regarded as having 
been long extinct. The present outburst in hrakatca 
. seems to have reached a crisis on the night of -\uzas: 
26. The detonations were heard as far as Soerakarts, 
and ashes fell at Cheribon, about 250 miles easi- 
wards on the north coast of Java. The whol: 
sky over western Java was darkened with ashes, 
and when investigation became possible it was found 
that the most widespread disaster had occurred. The. 
greater part of the district of North Bantam has vecis 
destroyed, partly by the ashes which fell, and partly by an 
enormous wave generated by the widespread volvant- 
disturbance in the bed of the strait. The town of Anjer 
and other towns on the coast have been overwhelmed an i 
swept away, and the loss of life is estimated at 100,000 
The Island of Krakatoa itself, estimated to contain eight 
thousand million cubic yards of material, seenis to have 
been shattered and sunk beneath the waters, while siatcen 
volcanic craters have appeared above the sea between 
the site of that island and Sibisi Island, where the 
sea is comparatively shallow. The Soengepan Volcan» 
has split into five, and it is stated that an extensive pian 
| of “volcanic stone” has been formed in the sea nea: 
| Lampong, Sumatra, probably at a part of the coast dotted 

with small islands. A vessel near the site of the eruption 
| had its deck covered with ashes 18 inches deep, an l 

passed masses of pumice-stone 7 feet in depth. The 
| wave reached the coast of Java on the morning of the 
| 27th, and, 30 metres high, swept the coast between 
' Merak and Tjiringin, totally destroying Anjer, Meras, 
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| and Tjiringin. Five miles offhe coast of Sumatra seem 

to have been swept by the wave, and many lives lost. 
| At Taujong Priok, fifty-eight miles distant from Krakaica, 
a sea seven feet and a half higher than the ordinary highest 
: level suddenly rushed in and overwhelmed the place. 
‘ Immediately afterwards it as suddenly sank ten feei 

and a half below the high-water mark, the effect being, 
| most destructive. We shall probably hear more of this 

wave, as doubtless it was a branch of it which made it» 

way across the Pacific, and that with such rapidity tha: 

on the 27th it reached San Francisco Harbour, and can- 
tinued to come in at intervals of twenty minutes, rising io 
a height of one foot for several days. The great wave 
generated on May Io, 1877, by the earthquake at Iquique, 
n the coast of Peru, spread over the Pacific as far north 
as the Sandwich Islands, and south to New Zealand ard 
Australia; while that at Arica, on August 13-14, 1869, 
extended right across the Pacific to Yokohama (NATURE, 
vol, i. p. 54). It is misleading to speak of such waves as 
tidal; they are evidently due to powerful, extensive, and 
sudden disturbances of the ocean bed, and are frequent!y 
felt in the Pacific when no earthquake has been ex- 
perienced anywhere, though doubtiess due to commotions 
somewhere in the depths of ocean, So far these are a)l 
the facts that are known in connection with this la:t 
stupendous outburst of volcanic energy. It has altered 
the entire physical geography of the region and the con- 
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dition of the ocean bed. The existing charts of the strait 
with their careful soundings are useless for purposes of 
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the?ousbreak will receive minute attention at the hands of 
the Dutch Government, and when all tre data are col- 










navigation, and When quiescence is restored a new series 
of soundings will be necessary. Doubtless the results of 










06 °ad 106° ng 
17 , 
rO À 15 
6 2 i Zs 19° 15°30 
~ wp @ 
L A M (8) N 18 20 iS ao ; pa 
/ e ef w 29 
A 7 it; á i a z g A, me bal i 
Ka a ll raw š 
cz i p es 9 Ce 
i aA, AN Sys i 2) “7 2a 
Be Gains ot 28 fe Ta 
Enr ; fps Gish 18 a 
©. Sige 2 NW BS: 9 r — 2 
pA TRANS = 5 18 “i. pa ` 36 e 3 18 
N A e R oe 19 20 a a 
ee o 20 ne +} Sy 30 » pols Botiel a ® 
A TAN, Ne, Cine ew '% D! 78 ~ 
; TNS op 20 ERY, 10 (ag <D : 7 
60 D Gi S @ Ro g 2 = 29 
60 oy © 30 a 9, a2- g 2 aa eea g T 
eo” P ae Ss Use" ys E e i ji 
20 W% æ aes n 16 2 
5 $ we % 4 ff ROR 7 13 Se 73 15 16 
GEA Sibisil. KS pelle o BO DD 6 
hes yank 28 il FaR $ 4 Q & kd ong a 
e 6 a Wp s A pee i s ERS ; 
Bist CHANNEL a zr ā # Qs mara a tery 8 
a 20 9 D ` Ban Y 0) 1 Onrus ~ Às 
62 gaa" an Oth ieier T q oe z ü < 
Verlaten lfm Langl. ” VTS yieggabuse oe s ee al ar 
56 KRAKATOWA LY» We he Be Sereng p 
a” B o e saatva 
41 EPA eS A Tangerang? Zé 
o T Meerzi so” 
6 25 V Posen T = KUTA ° 
: par T a Nae, A 
A . ta Ss Si ms isl Ros Haran = R E $ ! D N Cc Y 
poe een 88014 
G C z te an ASENET 
kd + ANE ee, = 
MERE eae a OF BATAVIA 
g + 
18 
PEPPER ici api 
&0 : ul Ney ‘ Wis ffees Pi 4 
ay Oey Aie 
6 A AANV a ih KEN Ai) } 
ee, A A NUA NA NUA W eso | 
A EO MaN G E M 
30 24 E. n iternzorg * 
S W NY RUI 6 
Et = SS yi ir f ( f ANS ` 
AE R77 My, A Hy , AN ate ¢ 
= Ee Ge Sw fy Soul WANN ww t 
10 oft ante S fas ih vey Wi Uf 
WELCOME 4°. Bey Fae 14 wé RS 
BAY 4 R Aii Woa UEN EA 
ENTE p oi Ny s PRN SEI E 
RERE MWe R AI fe eiie ATT yee ay AF H aes ft 
“Ss PRE StL ANG, HOR ANB 2 ORIN YING ERB Rg IS INS py i a N 
o = at A M (1 1%, UN os a z 65 i) A) iS 1 à }} 4 
‘ Wh Ja tes REN nk GAR GATOR ek Mi ayy Tey) 
Az pat Teeiaee “OW Scale of Nautical! Miles |” 





108°S0' 


| lected they will form valuable material for the study of 


the physical geographer. 


e a 
e 


NOTES 


THE next meeting of the American Association for the Ad- 
vancement of Science will be held in Philadelpnia, probably 
during the first week in September, 1884. At the session in 
Minneapolis the following persons were chosen as officers for 
the Philadelphia meeting :—President, Dr. J. P. Leslie, of 
Philadelphia ; Vice-Presidents: Section A (Mathematics and 
Astronomy), Prof. H. T. Eddy, of Cincinnati; B (Physics), 
Prof. John Trowbridge, of Cambridge; C (Chemistry), Prof. 
J. W. Langley, of Ann Arbour; D (Mechanical Science), 
Prof. R. H. Thurston, of Hoboken; E (Geology and Geo- 
graphy), Prof. N. H. Winchell, of Minneapolis ; F (Biology)® 
Prof. E. D. Cope, of Philadelphia; G (Histology and Micro- 
scopy), Prof. T. G. Wormley, of Philadelphia; H (Anthro- 
polozy), Prof. E. S. Morse, of Salem; I (Economic Science 
and Statistics), Hon. John Eaton, of Washington ; permanent 
secretary, Mr. F. W. Putnam, of Cambridge ; general secretary, 
Dr. Alfred Springer, of Cincinnati ; assistant general secretary, 
Prof. E. S. Holden, of Madison. 


M. JANSSEN, who has returned from Caroline Island, was 
present at the meeting of the Academy of Sciences of Septem- 
ber 3. He read the first part of the documents he brings with 


è 


him, viz. the reports drawn up by Palisa, Tacchini, and himself, 
while Trouvelot read his own account. The reading was long 
and interesting, and will be continued next week. M. Janssen 
stated that he believed the region around the sun was full of 
material almost corpuscular, and reflecting the light from the 
sun, He was received enthuiiastically, and M. Blanchard, 
the president, spoke in praise of his merits and efforts for the 
promotion of science. M, Janssen returned thanks, acknow- 
ledging that great efforts mu:t be made by him to be worthy 
of such a reception. l 


WE regret to announce the death of Mr. Cromwell Fleetwood 
Varley, F.R.S., M.LC.E., &c., on Sunday night last, at his 
residence at Bexley H®&gth, Kent. He was born in Kentish 
Town, April 6, 1828. He devoted himself to the engineering 
branch of telegraphy, and devised a method of locating distant 
faults in land wires which attracted the special attention of 
engineers and electricians. Distinguishing himself by one dis- 
covery after another, Mr. Varley finally became*chief engineer 
and electrician to the Electric and International Telegraph 
Company, and held this office until the taking over of the tele- 
graphs by the Government. His inventions were very numerous,: 
Prominent among his early inventions was an apparatus for 
transmitting electrical signals, which so much increased the 
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sensitiveness and trustworthiness of the relay that it became 
practicable for the first time to work from London to Edinburgh 
direct—a feat impossible in the conditions of insulation pre- 
viously existing. Mr. Warley was associated with Robert 
Stephenson, Sir William Fairbairn, and others in devising the 
first Atlantic cable which may be said to have achieved success. 
By means of a working model apparatus he demonstrated 
approximately the speed of electricity when on its travels. 


e Mr. V. T. CHAMBERS, an entomologist well known for his 
studies on Tineina, died at his,residence in Covington, Ky., 
U.S., on August 7. 


DURING the past year, we learn from Science, original investi- 
gations in the following subjects, among others, have been 
carried on in the physical labSratory of Johns Hopkins Uni- 
versity under the direction of Prof. Rowland and Dr. Hastings ; 
on the photography of the spectrum by means of the concave 
erating; on the determination of the B. A. unit of electrical 
resistance in absolute measure ; the determination of the specific 
resistance of mercury ; the variation of the specific heat of water 
with the temperature; the relative wave-lengths of the lines of 
the spectrum by means of the concave grating; the effect of 
difference of phase in the harmonics on the timbre of sound ; 
and on the variation of %. magnetic permeability of nickel by 
change of temperature. 


Mr, THomas Puant, the well-known meteorologist of Bir- 
mingham, died suddenly last week. Mr, Plant was sixty-four years 
or age, and was a native of Lowmoor, Yorkshire, From early 
manhood he had a passion for the study of the wind and the 
weather, This passion took a very systematic shape in the com- 
pilation of regular records,of rainfall, windage, and temperature ; 
and, to the student of meteorology, these records, the result of 
Mr, Plants life-long study, will doubtless prove valuable, They 
are said to be complete for upwards of forty-six years. In 1862 
he read a paper before, the British Association at Cambridge on 
“í Osler’s Anemo neter at the Birmingham and Midland Institute,” 
and described the working of the instrument by means of litho- 
graphed drawings which he had himself prepared. Three years 
later he read another paper before the same Association at 
Birmingham on the ‘‘ Anomalies of our Climate.” A paper on 
the ‘‘ Health of the Borough of Birmingham” was read in 1868 
by Mr, Plant before the Social Science Congress at Birmingham. 
He frequently lectured on- meteorology, and was a constant 
contributor to the local press on the same subject. 


THE Earl of Crawford and Balcarres has been elected an 
honorary member of the Berlia Academy of Sciences. 


Dr. Hicks is reported to have made an interesting discovery 
ina cave at the back of the Ffynnon Beuno, Flintshire. The 
cave is a waterworn cave in the limestone rock, similar, though 
on a smaller scale, to the celebrated Cefn bone caves on the 
other side of the Vale. Dr. Hicks, after a general inspection of 
the interior, determined to examine beneath the floor of the cave 
at the entrance. The removal of a few inches of surface debris 
disclosed a virgin floor of stalagmite, so well known to cave 
explorers, Below this were found, pieces of bone belongin§ 
most evidently to the mammoth or Thinoceros. One piece was 
embedded in the stalagmite floor. The largest piece—nearly six 
inches by four—must have formed part of a bone some eighteen 
inches in circumference. Below was another floor of stalagmite 


covering a quantity of drift gravel which rested on the bottom of 
the cave. ° 


Mr. FLOYD DELAFIELD of Noroton, Conn., has brought out 
a new dynamo, the novel feature being that the armature is a 
tube of copper. One of the field magnets is terminated at either 
end by a tubular polegpiece; within this pole piece rotates a 
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tubular armature. On either side of the central magnet runs an 
auxiliary magnet, which is attached to the axle of the armature. 
Thus the tubular armature has one pole as its axle, whilst the 
other pole completely surrounds it, The current is drawn off at 
either end of the cylinder by brushes. The machine is so 
arranged that one armature can be fsed to excite the magnets, 
whilst the other is used for the main circuit, which gives a good 
current for plating purposes, or, when required for incandescent 
lighting, the magnets may be excited by a small high tension 
dynamo, ‘and then the two armatures may be used for main 
circuit purp oses, 

SCIENTIFIC authorities are not at rest with giving Philipp Reiss 
the merit of inventing the telephone. The latest claimant put 
forth is Charles Bourseul, a Frenchman, who is said to have 
invented the telephongin 1854, This invention is said to have 
been communicated @a 1854 to the French Academy, and to 
have appeared in the Didaskalia, a supplementary paper to the 
Frankfurter Journal, for September 28th, 1854. M. le Comte 
du Moncel is advocating the claims of Bourseul. 5 


M. BERTHELOT has been investigating the speed of gaseous 
explosions. For this purpose he used an iron tube 16 inches 
long and 4 inch bore. The gases were exploded by a spark, and 
the explosion registered at the centre and end of the tube. The 
gases he used were carbonic oxide and oxygen, their rate „of 
explosion he observed to be 2500 metres per second, ‘This is a 
far greater speed than was expected. ` 


In the experiments which have been made at Grenoble for the 
transmission of electric force from a distance of 14 kilometres, 
the wire was of silicated bronze 2 mm, diameter, instead of iron 
as on former occasions, According to L’ Électricité the results 
have been very poor, 2 motive power of 45 horses having been 
required to convey 74 horse-power. 


THE observatory at Montmartre, Paris, which belongs to Dr. 
Gruby, has been reorganised, and M. Cassé has been appointed 
director. It is a private establishment devoted to meteorology, 
the results being published ina number of the Paris daily papers. 
It is built in the vicinity of the Moulin de la Golette, and is now, 
except the latter establishment, the most elevated point i1 Paris, 


MM. TISSANDIER have completed the co struction of their 
apparatus for preparing hydrogen by a continuous a for 
filling large balloons. It was tried with a balloon of 300 cubic 
metres, which conveyed the tyo brothers to some distance from 
Paris. This system is a simplification of the apparatus w hfch 
was used by M. Giffard in his large captive balloon, It will be 
used for filling the electric balloon now_being built by MM. 
Tissandier, 


Dr. LIEBSCHER of Jena University sends us some remarks 
in reply to Mr. B. Koté’s article on * Agriculture in Japan” in 
NATURE, vol. xxviii. p. 231. With regard to Mr. Kotô’s state- 
ment that in describing the climate of Japan Dr. Liebscher 
en'irely disregarded the fact that the empire ‘‘is surrounded on 
all sides by a large body of water,” he refers to his map of 
Japan and to p. 8 of his work, where he says: “The summer 
or south-west monsoon, which on its way from the tropics sweeps 
over the warm Pacific and is saturated with steam...” With 
regard to what Mr. Kotô says concerning Lake Hakone, Dr. 
Liebscher maintains that the Hakone Pass is situated not at the 
foot of the Fuji San, but ata distance of thirty-three miles from 
its foot, or about fifty miles from the summit, on quite a different 
range of mountains. Moreover, Dr. Liebscher points out that 
Fuji San is not an active volcano “f which sends out an enormous 
quantity of scoriæ” like Vesuvius; nobody, Dr. Liebscher 
states, has ever seen any trace of scoria or smoke about it since 
the year 1707. As to Mr. Kotd’s statement that “the climate of 
Japan is not so ineffective as Dr, Liebscher has depicted in hfs 
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work ; in reality it is far more conducive to fertility than that of 
Germany,” Dr. Liebscher maintains that in his book the very 
contrary of what Mr, Koté implies will be found, indicating 
especially the conclusion of what he says on the natural founda- 
tion of agriculture in Japan (p. 58). There it is stated that, 
“ owing to the climate rafher than to the rich soil, an amazingly 
large number of people can live in Japan on the produce of one 
field.” . Similar misunderstanding, Dr. Liebscher writes, has 
been shown by Mr. Koté in his remarks on the geology and the 
soil of Japan, in his opinion concerning the Japanese land-tax 
system, in what he says on the religion of his countrymen, and 
in denying the existence of polygamy among them. 


A SHARP shock of earthquake was felt at 8 o’clock on Sep- 
tember 2 at Frascati, on the Alban Hills, twelve miles from 
Rome. The movement was undulatory and lasted several 
seconds, but without causing any damag& The instruments in 
the observatory of the Roman College noted at the same hour a 
sensible undulatory movement, in the direction of from north- 
east to*south-west. The earthquake was felt simultaneously at 
Albano, Ariccia, Genzano, Rocca di Papa, Monte Porzio, and 
other towns on the Alban Hills. At Rocca di Papa a slight 
shock also occurred a few days ago. New York papers report 
an earthquake at Pachuca, in Mexico, by which twenty persons 
lost their lives. A shock was felt at Fjdsanger in Bergens Stift, 
Norway, on August 17, at IO p.m, 


A CORRESPONDENT points out that an account of Prof. 
Edlund’s theory of the connection between thunderstorms and 
auroræ will be found in Petermanns Mittheilungen for 1879, 


p. 76. 


Ir is stated that an important oyster bed has been discovered 
in the Medway. It is estimated to contain over a quarter of a 
million of young oysters. The Medway was formerly a famous 
oyster fishery, and it is hoped from this discovery that it is about 
to become so again. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (A@acacus erythrezus ? ) from 
India, presented by Miss Garwood ; a Golden Eagle (Aquila 
chrysaetos) from Scotland, presented by Mr. Bertram B. Hagen ; 
two Long-eared Owls (Asvo otus), British, presented by Mr. Percy 
F. Fordham ; a Mocking Bird (Mimus polyglottus) from North 
America, resented by Mr. A. Townsend ; two Marsh Harriers 
(Circus @rtginosus), European, presented by Lieut.-Col. E. 
lme Radcliffe; two Barbary? Apes (Macacus tnuts) from 
North Africa, deposited ; a Silvery Gibbon (Hylobates leuciscus s ) 
from Java, an Indian Muntjac (Cervulus muntjac) from India, 
four Passerine Doves (Chamepelia passerina) from America, a 
Malabar Parrakeet (Paleornts columboides) from Southern India, 
a Boatbill (Cancroma cochlearia), an Anaconda (Eunectes 
murinus) from South America, a Sharp-nosed Crocodile (Croco- 
dilus cataphractus) from Central America, purchased; two 
Ostriches (Struthio camelus 8 2) from Africa, received on 
approval. 





OUR ASTRONOMICAL COLUMN 


TEMPEL’s COMET, 1873 II.—M. Schulhof of Paris has pub- 
lished elements and an ephemeris of this comet for the approaching 
return to perihelion. The following is the predicted orbit :— 


Epoch, 1883 October 20'0 M.T. at Berlin 


o t ii 

Mean anomaly... sae 0... 354 5 43°5. 
Longitude of perihelion ... 306 7 4°4 M.E 

P ascending node... 121 2 8'5 n 
Inclination at 12 45 IFIY\ os 
Angle of eccentricity se 133 32-205 
Mean daily sidereal motion ...  681”'I1068 

e Log. semi-axis major 0°477861 


From these elemegts we find the time of perihelion passage 
November 20°17155 G.M.T., and the period of revolution 
1902'77 days. M. Schulhof’s ephemeris so far published extends 
from August 28 to November 8; during which period the comet 
is slowly receding from the earth. We extract a few positions :— 


At Berlin Midnight 
R.A. N.P.D. Log. distance from 
h. m. s rer Sarth. Sun. 
Sept. 21 ... 15 IQ 50... IOI’ 5I'O ... 0'2732 ... 0°1739 
23... 15 25 3... 102 24°8 
25... I5 30 22 ... 102 583 .., 0'2739 ... o'1687 à 
27 sex I5 35 47 ... 103 3178 
29 ... 15 41 I7 ... £04 46 ... 0'2744 ... 0°1637 
Oct. I ... 15 46 53 ... 104 37'2 
3 IS 52 35 ... 105 94 ... 0'2750 ... O'158Y 
5 I5 58 22 ... 105 41'2 


Unless the comet is observed # the present return, observations 
will hardly be possible before the spring of 1894. 


THE GREAT COMET oF 1882.—Dr. B. A. Gould, director of 
the Observatory at Cordova, informs us that this comet was last 
seen there with the naked eye on March 7, when Mr. Thome found 
it already very faint in the telescope, and no nuclear condensa- 
tion percep.ible. His last observation was on June I, but it was 
not pos-ible to use the filar micrometer, and he had to depend 
upon the circles of the equatorial. Had it 1t been less than 
an hour high at nightfall, he thinks he could have observed it 
for a month longer, The Cordova «gfractor is of ten inches 
aperture. On March 7 the distance of the comet from the earth 
was 3'07. 

THE MINOR PLANET, No, 234.—Prof. Krueger communi- 
cates ın a circular two observations of the small planet last dis- 
covered, telegraphed by Mr. O. C. Wendell, from which it 
appears that the daily motion in N.P.D, is as much as 21’, or, 
reducing the places for August 12 and 24 to longitude and lati- 
tude, we find a change of latitude of 3° 13’ in the interval, the 
descending node being passed on August 23. This seems to 
point to a considerable inclination of ¢he orbit. The Harvard 
positions are as follow :— 


G.M.T. R.A. e N.P,D. 
1883, August 21°7470 318 57 43 105 24 9 
247274 318 36 O ... - 106 20 34 


Of the large number of these bodies now known, fa//as, the 
second in order of discovery, still retains the greatest orbital 
inclination, 34° 44’ at present. 


x 


GEOGRAPHICAL NOTES 


In the interests of anthropology, Dr. A. B. Meyer, curator of 
the Dresden Ethnological Museum, has just issued some practical 
suggestions addressed to the officers of the German Imperial 
Navy visiting the Indo-Pacific waters. The chief object of this 
“ Denkschrift” is the completion of the Dresden ethnographic 
collection, whose desiderata are mentioned in detail, and special 
instructions are given as regards the Chinese seaboard, the South 
Sea Islands, the north-west coast of America, Madagascar, the 
Eastern Archipelago, and in general such places as lie on the 
ordinary route of the German Navy. Here is still to be gathered 
a rich harvest of materials illustrating the usages, traditions, 
religions, and social culture, especially of the Polynesian, Papuan, 
Indo-Chinese, Malay, and North American races. Many objects 
may thus be brought together calculated to throw light on such 
important historic and religious movements as the spread of 
Buddhism from India throughout East Asia, and the influence 
ef Hinduism in past times on the local cultures in Further India 
and Malaysia. Among:t®%he miscellaneous wants particular 
mention is made of fishing gear, boat models, and musical in-tru- 
ments from Formosa; blowpipes, krisses, shields, and brass 
armour from the Sulu Archipelago and Palawan ; nets, harpoons, 
magic wands from Corea and Yesso: wood carvings and idols 
from New Guinea and New Britain; clubs, spears, stone 
hatchets, tattoo designs, figures ofe men and animals*in wood or 
stone from Melanesia ; objects of fetish worship from Micro- 
nesia; jade ornaments from Polynesia; carved wooden ma-ks 
of men and animals, clay or stone vessels, tobacco pipes and 
nephrite objects from the north-west coast of Americas; talis; 
mans, idols, house utensils, and weapons from Madagascar ; 
wicker-work, burnt clay figures of evil gpirits, woven materials 
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from Ceylon; specimens of figure or picture writings on palm 
leaves from the Nicobar Islands. Some of these hints may be 
found useful by English travellers and others willing to promote 
anthropological work in the Indo-Pacific regions. 


Mr. J. T. Last contributes a paper ot unusual interest to the 
September number of the Proceedings of the Kozal Geographical 
Society ; he describes a visit to the little known Masai country, 
the region through which Mr. Jcseph Thomson had to pass, 
Mr. Thomson bimself sends a long letter giving an account of 
the first part of his journey and his forced return to the coast. 
He was to set out again on July 8, vi@ the north side of Kili- 
manjaro for Mosera, far on the way to the south shore of Victoria 
Nyanza. Meantime it is announced that Dr, Fischer, the Ger- 

> m 
man explorer who preceded Mr. Thomson on the same route 
and excited the hostility of the people, has returned to the 
coast. It seems impossible thatghe can have reached his pro- 
posed goal, and probably, like Mr. Thomson, has been com- 
pelled to turn back. 


On August 28 the gunboat Urd arrived at Tromsö with the 
members of the Swedish Circumpolar Expedition on board, who 
have wintered at Spitzbergen. luring the Urd’s voyage to the 
island she encountered a fog off Beeren Island, which continued 
to Spitzbergen, but only a small quantity of ice was seen, viz. at 
South Cape. Thevessel arrived at Cape Thordsten on August 
10, The observations were continued until 12 midnight on 
August 23, in order to have a full year’s magnetical observations. 
On the 24th the houses were cleared, the windows nailed up, 
and the doors locked, and on the 25th the Urd steamed out of 
the Icefjord. In Green Harbour the post was taken on board 
from the Norwegian hunters, and steering west of the Beeren 
Island the coast of Norway was sighted on the 28th, No ice 
Pe encountered, The ship is expected in Gothenburg on the 

th inst. 


WE are glad to learn that both the Dutch International Polar 
Expedition aud the Danish Expedition under Lieut, Hovgaard 
are safe, A Keuter’s telegsam from Vardoe says :—The steamer 
Obi, belonging to M. Sibiriakoff, has arrived here. The captain 
picked up on the 25th ult., near Waigatz, the members of the 
Dutch Polar Expedition steamer Varna, which foundered on 
July 24 in lat. 71, long. 63. The captain further states that the 
Danish exploring vessel Dijmphna had been ice-bound in that 
region throughout the winter. All was, however, well on board, 
and the captain of the Diymphna felt confident of getting into 
open water. Thecrew of the Varza, which left the Dijmphna 
on the rst ult., will be brought to Hammerfest by the steamer 
Noracnskjild. The Varna had on board the Dutch section of 
the International Polar Expedition. She left Amsterdam on 
{uy 5, 1882, bound for Dicksou’s Harbour, at the mouth of the 

enisel. The Danish Polar steamer Dijmphna, under command 
of Lieut. Hovgaard, left Copenhagen on july 18, 1882, also 
bound for the Arctic Seas, and the Nordenskjöld, Swedish ex- 
ploring steamer, left Tromsö about July 3, 1582, bound for 
Novaya Zemlya, The Louise is a trading steamer which left 
Bremen of June 27 last, and Hammerfest on july 17, bound for 
the Yenesei, 





ELECTRICAL UNITS 


HE following is the Report (omitting the appendix) to the 
Lords of the Committee of Council on Education by the 
Committee of Advice! with respect to the International Congress 
for the Determination of Electrical Units to be held at Paris in 
October, 1883. 

The frst luternatioval Electrical Exhibition was held in Paris, 
during the months of August, Sepymber, and October, 1881, 
under the auspices of the French Government, who supplemented 
it by calling together a Congress of the leading scientific and 
practical electricians of all countries. England was represented 
by the following official delegates :— 

The Ambassador to France, Sir F. Abel, C.B., F.R.S., Prof. 
W. G. Adats, F.R.S., Lien, R. W. Anstruther, RE., Prof. 
W. E. Ayrton, F.R.S., Prof. W. F., Barrett, Sir Charles 
Bright, M.I.C.E., Commissioner at the International Electrical 
Exhibition, Paris, Prof. Chrystal, F.R.S., Mr, Latimer Clark, 
M.1.C.E., Prof. R. B. Clifton, F.R.S., the Earl of Crawford 


* The President of the Royal Society, the late Mr. W. Spottiswoode, was 
a member of the Committee,ebut his illness and death prevented his taking 
part In its proceed.ngs. 
» 


and Balcarres, F.R.S., Commissioner-General at the Inter- 
national Electrical Exhibition, Paris, Mr. W. Crookes, F.R.S., 
Mr. Warren de la Rue, D.C.L., F.R.S., Prof ]. Dewar, 
F.R.S., Prof. J. D. Everett, F.R.S., Prof. G. Fitzgerald, 
F.R.S., Prof. G. Carey Foster, F.R.S., Dr. J. H. Gladstone, 
E.R.S., Mr. J. E. H. Gordon, Mr. &. Graves, Engineer-iu- 
Chief, Postal Telegraphs, Dr. J. Hopkinson, F.R.S., Prof. 
Hughes, F.R.S., Commissioner at the International Electrical 
Exhibition, Paris, Prof. Fleeming Jenkin, F.R.S., Mr. J. F. 
Moulton, F.R.S., Mr. W. H. Preece, E.R.S., Lord Rayleigh, 
F.R.S., Sir W. Siemens, D.C.L., LL.D., F.R.S., Prof. Fi. 
Smith, F.R.S., Mr. Willoughby Smith, Mr. C. E, Spagnoletu, 
Mr. W. Spottiswoode, D.C.L., LL.D., P.R.S., Mr. A. Stroh, 
Prof. P. G. Tait, F.R.S.E., Sir William Thomson, LL.D., 
F.R.S., Prof J. Tyndall, D.C.L., LL.D., F.R.S., Mr. Crom- 
well Varley, F.R.S., Mr. C. V. Walker, Lieut.-Col. Webber, 
R.E., Commissioner at the International Electrical Exhibition, 
Paris. 

Many very importanelectrical questions were fully discussed, 
and a universal and international system of units for expressing 
the results of electrical measurements and observations wes 
deternined upon. All parts of the globe being now connected 
together by a great network of telegraphy, constructed and 
maintained by every civilised nation, it has become a matter ut 
great commercial as well as scientific importance that uniformity 
should be introduced in modes of working, measurirg, and 
ob:erving throughout the world. The Paris Congress of 1881 
has laid the foundation of such a desirable result. 

The Congress of 1881 referred certain questions to a second 
Conference, beld in the month of October, 1882. 

This second Conference was divided into three Sections {z e. 
Commissions) ; the first dealing with * Electrical Units”; the 
second with ‘Earth Currents and Lightning Protectors” ; and 
the third with the question of ‘‘ A Standard of Light.” 

Lord Rayleigh, Sir Wiliam Thomson, Prof. Carey Foster, 
Prof, Fleeming Jenkin, and Dr. Hopkinson were nominated as 
delegates from England, but Sir William Thomson was the only 
one present, and he devoted his time principally to the first 
question. 

First COMMISSION, —The Electrical Congress of 1881 
adopted, as the fundamental system of units for scientific pur- 
Poses, a system founded upon the employment of the Cen'imetre, 
the Gramme, and the Second as units of length, mass, and time 
re-pectively, and hence known as the C.G.S. system of units. 
The Congress also defined, and adopted a nomenclature for, a 
system ot electrical standards of such magnitudes as to be as far 
as possible generally convenient f.r practical use, each practical 
standard being a decimal multiple or submultiple of the corre- 
sponding C.G,S. unit.t Of these standards, those to which 
reference is most frequently required are the fllowin,, 
namely :— 

The Ohm, defined as one thousand million C.G. $, units of 
electric resistance. æ 

The Volt, defined as one hundred million C.G.S. units o' 
electromotive force, 

The Ampere, defined as one-tenth of a C.G.S. unit of electric 
current, being the current maintained by an electromotive force 
of one volt in a conductor of resistance one ohm. 

It was further agreed by the Congress that, with a view espe- 
cially to facility of reproduction, the resistance denoted by the 
ohm should be stated as being the resistance of a column ol 
mercury at the temperature of melting ice, of one square milli- 
metre in cross-section, and of a length to be ascertained Dy 
experiment. 

Accordingly the principal question referred to the first sectio. 
of the Conference of 1882 was the determination of the length 
of a column of mercury, of the above-mentioned cross-section 
and temperature, which had an electrical resistance of one thou- 
sand million C.G.S. units. In reference to this question the 
Conference adopted the following resolutions, namely :— 

first Resotution.—‘' The Conference considers that the de- 
terminations hitherto made do not present the necessary degree of 
concordance for fixing the numerical value of the obm in tern:s 
of a column of mercury. 

* It is satisfactory to your Committee to be able to say that the C.G&, 
system of units was widely used among English physicists before its adı j» 
tion by the Electrical Congress in 1881, it having been recommended by 2 
Committee of the British Associaticn m 1875; and also that the system of 
practical standards adopted by the Congress is nearly identica] with th:t 
Previously in use in England and first suggested in a paper by Mr Jatiner 


Clark and Sr Charles Kright read before the British Associaticn in Mane 
chester in 1861. 
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“It is therefore of opinion that it is necessary to continue 
investigations in relation to this question.” 

Second Resolution.—‘ The Conference expresses the wish that 
the French Government should take the necessary measures for 
placing one or. several standard resistances at the disposal of 
those men of science wls are devoting themselves to the investi- 
gation of absolute units, in order to facilitate the comparison of 
results,” s 

Third Resolution.— The Conference is of Opinion that so 
soon as the results of the various investigations shall be so far 
accordant that it is possible to guarantee an accuracy of one part 
in a thousand, it will be proper to accept this degree of approxi- 
mation for the purpose of fixing the value of the practical stan- 
dard of resistance.” 

Fourth Resolution.—*The Conference expresses the wish 
that the French Government may be pleased to communicate to 
the Governments represented at the Conference a desire to the 
effect that each of them, in view of the*importance and urgency 
of arriving at a practical solution, shMtid take the necessary 
steps to encourage investigations, on the part of its own nation, 
in relation to the determination of the electrical units.” 

Upon these resolutions your Committee have to observe that 
experiments made in the Cavendish laboratory of the University 
of Cambridge by Lord Rayleigh and other experimenters work- 
ing in conjunction with him, confirmed by independent experi- 
ments by different methods also made in the Cavendish labora- 
tory, appear to have attained a greater degree of accuracy than 
that agreed upon by the Conference as sufficient for present 
requirements. 

Your Committee are therefore of opinion that, so far as the 
determination of the standard of electrical resistance is con- 
cerned, it is unnecessary*to advise the Government to take any 
steps in the matter until fur her researches raise fre-h questions 
relating thereto, as the results obtained at Cambridge seem to 
possess all the accuracy obtainable at present. 

In the Second Commission, which dealt with earth currents 
and lightning protectors, various resolutions were carried, which 
it will be convenient to deal with serarately. 

The first resolution proposed that the different Governments 
should organise regular observations upon the behaviour of 
atmospheric electricity. In reference to this your Committee 
understand that regular and continuous observations have been 
made for some years at Greenwich and at Kew, and without 
further and more detailed recommendations on the part of the 
Congress as to the special observations they propose, your Com- 
mittee are not in a position to recommend any further steps to 
be taken by the Government. 

The second resolution expressed the wish that a detailed study 
should be made of the effects of thunderstorms upon telegraphic 
lines andetelepho:ic lines, and upon buildings connected with 
wires. 3 

In regayd to this your Committee have nothing to advise until 

The Commission have formulated their requirements in more 
detail ; when this has been done, it is under tood fromthe dele- 
gates of the Post Office that the fullest consideration will be 
given to the matter, with a view to afford every assistance in the 
power of that department. 

The third resolution dealt with the question of the observation 
of earth currents. Your Committee would observe that con- 
tinuous records are made by photography at Greenwich of all 
earth currents occurring upon two telegraphic lines proceeding 
from the Observatory nearly at right angles to each other; and 
careful returns are collected from all the principal Post Offices 
in the United Kingdom of every unusual and disturbing mag- 
netic storm; and they recommend that a description of the 
methods employed in this country, which, with notes bearing on 
the subject, is appendéd, be submitted to the Congress, with the 
view to their universal adoption, if approved, in order that 
similar observations may be carried out throughout the world. 
Your Committee at the same tire are of opinion that, with a 
view to meet the wishes of the Congress, some effort might be 
made to secure observations on Sundays on tLose ‘telegraphic 
lines where the staff is necessarily present, but where the number 
of messages sent is very small. 

The fourth resolution suggests the establishment of an 
international network of telegraph wires for the purpose of 
automatically registering at a central station metevrological 
changes. 

In view of the great expense that would be incurred in 
‘establishing a system of wires for automatically recording tele- 
meteorographical observations, your Committee concur with the 
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Congress in considering the time has not arrived for adopting ' 


that proposal. 

The fifth resolution expresses the view that lightning pro- 
tectors and conductors should everywhere be submitted to a 
periodical inspection. 

This recommendation is at present carried out by the War 
Office in connection with the buildings under its charge, and the 
subject has heen considered by e Committee of Delegates from 
the Society of Telegraph Engineers, the Physical and Meteoro - 
logical Societies, and the Institute of British Architects. There 
is not in England any authority legally competent to discharge 
the duty as far as the general public is concerned, and it is 
therefore impossible in England to carry out this proposal in its 
entirety; but the Committee concur in the advisabilaty of 
adopting that course where it is found possible to do so. 

The sixth resolution implies that the returns of storms and 
their effects upon buildings an telegraphic lines should be sub- 
ject to statistical examination. 

Your Committee consider that the observations necessary for 
ascertaining the effects of lightning other than on telegraph 
wires cannot be carried out’ by the Government, owing to the 
non-existence of a competent staff throughout the Kingdom and 
that such observations must of necessity be left to private ob- 
servers. Your Committee recommend, however, thate the 
Meteorological Office be supplied with form# of questions such 
as may be finally adopted by the Congress for distribution to 
meteorological observers throughout be United Kingdom, The 
information desired by the Congress would, it is hoped, thus be 
obtained. 

With reference to the effect of lightning on telegraph lines, 
the delegates of the Post Office who attended the meeting of the 
Committee stated that their department would be able to adopt 
any form of questions, on which returns could be made, finally 
proposed by the Congress. 

Your Committee recommend that the Government should 
procure such adoption by the Post Office in the United K ing- 
dom, and should also use its influence to cause the same form to 
be adopted by the Indian and Colonial Administrations and by 
the various submarine and other telegraphic and telephonic 
companies at home and abroad. ° 

THIRD COMMISSION.— This Commission dealt with the esta- 
blishment of a standard of light by reference to which various 
electric ańd other lights could be measured. At the present 
moment there are two in existence : the one isthe French Carcel 
Lamp, and the other is the English Standard Candle, the former 
being nearly ten times the latter. No better standard was pro- 
proposed at the Conference, This question remains in abeyance 
for further investigation. 

Your Committee fully recəgnise the importance of the re- 
commendation to adopt a uniform standard of light. E 

A Committee appointed by the British Association are now 
considering the question, and pending their Report your Com- 
mittee have at present no recommendations to make. 

It will be seen from this Report that there are matters of high 
scientific and practical importance which will be brought before 
the approaching Congress, and your Committee are of opinion 
that England should be represented, to bring the views above 
expressed before it, and to assist at its deliberations. The value 
of the decisions at which the Congress may arrive depends 
mainly on its international character, and the non-representation 
of this country would be a serious blow to the authority of its 


utterance‘, and perhaps cause. the same confusion in electrical , 


science which now exists in others where international accord 
has not been established. 


(Signed) W. G. ADAMS. 
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SOME UNSOLVED PROBLEMS IN GEOLOGY 


l MY predecessor in office remarked, in the opening of his ad- 
dress, that two courses are open to the retiring president of 
thi. As ociation in preparing the annual presidential discourse, — 
he may either take up some topic relating to his own specialty, 
or he may deal with various or general matters relating to science 
and its progress. A geologist, however, is not necessarily tied 
up to one or the other alternative. His subject covers the whole 
history of the earth in time. At the beginning it allies itself with 
astronomy and physics and celestial chemistry. At the end 
it runs into human history, and is mixed-up with archeology and 
anthropology. Throughout its whole course it has to deal with 
questior®s of meteorology, geography, and biology. In short, 
there is no department of physical or biological science with 
which geology is not allied, or at least on which the geologist 
may not presume to trespass. Whn, therefore, I announce as 
my subject on the present occasion some of the unsolved pro- 
blems of this universal science, you need not be surprised if I 
should be somewhat discursive. 

Perhaps I shall begin at the utmost limits of my subject by 
remarking that in matters of natural and physical science we are 
met at the outset with the scarcely solved question as to our own 

lace iw the nature which we study, and the bearing of this on 
the difficulties we enc@unter. The organism of man is decidedly 
a part of nature. We place ourselves, in this aspect, in the sub- 
kingdom vertebrata, and clegy mammalia, and recogni-e the fact 
that man is the terminal link in a chain of being extending 
throughout geological time, But the organism is not allof man ; 
and, when we regard man as a scientific animal, we raise a new 
question. If the human mind is a part of nature, then it is 
subject to natural law; and nature includes mind as well as 
matter. On the other hand, without being absolute idealists, we 
may hold that mind is more potent than matter, and nearer to 
the real essence of things. Our science isin any case necessarily 
dualistic, being the product of the reaction of mind on nature, 
and must be larsely subjectiye and anthropomorphic: Hence, 
no doubt, arise much of the controversy of science, and much of 
the unsolved difficulty. We recognise this when we divide 
science into that wħich is experimental, or depends on apparatus, 
and that which is observational and cla-sifieatory, —distinctions, 
these, which relate not s9 much to the objects of science as to 
our methods of pursuing them. This view also opens up to us 
the thought that the domain of science is practically boundless ; 
for who can set limits to the action of mind on the universe, or 
of the universe on mind? It follows that science must be 
Jimited on all sides by unsolved mysteries; and it will not serve 
any good purpose to meet these with clever guesses, If we so 
treat the en'gmas of the sphinx Nature, we shall surely bedevoured. 
Nor, on the other hand, must we collapse into absolute despair, 
and resign ourselves to the confession of inevitable ignorance, 
It becomes us, rather, boldly to confront the unsolved questions 
of nature, and to wrestle with their difficulties till we master such 
as we can, and cheerfully leave those we cannot overcome to be 
grappled with by our successors, 

Fortunately, as a geologist, I do not need to invite your 
attention to those transcendental questions which relate to the 
ultimate constitution of matter, the nature of the ethereal medium 
filling space, the absolute difference or identity of chemical 
elements, the cause of gravitation, the conservation and dissipa- 
tion of energy, the nature of life, or the primary origin of 
bioplasmic matter. I may take the much more humble rée 
of an inquirer into the unsolved or partially solved problems 
which meet us in considering that short and imperfect record 
which geology studies in the rocky layers of the earth’s crust, and 
which leads no farther back than to the time when a solid rind 
had already formed on the earth and was already covered with 
an ocean, ‘This record of geology ae but a small part of the 
history of the earth and of the system to which it belongs, nor 
does it enter at all into the more recondite problems involved ; 
‘till it forms, I believe, some necessary preparation, at least, to 
the comprehension of these. 

What do we,know of the oldest and most primitive rocks? 
At this moment the question maf be answered in many and di:- 
cordant ways; yet the leading elements of the answer may 
be given yery simply, The oldest rock formation known to 


* Address of the retiring president of the American Association for the 
Advancement of Science, Principal J. W. Dawson, LL.D., F.R.S., at 
Minneapolis, August 15, 1883. Advance proofs of this and other 
addresses to follow have been “kindly sent us by the Editor of Science. 
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geologists is the lower Laurentian, the fundamental gneiss, the 
Lewisian formation of Scotland, the Ottawa gneiss of Canada. 
This formation of enormous thickness corresponds t3 what the 
older geologists called the fundamental granite,—a name not 
to be scouted, for gneiss is only a stratified granite. Perhaps 
the main fact in relation to this old rock ig that it is a gnei-s: 
that is, a rock at once bedded and cry -talline, and havins for its 
dominant ingredient the mineral orthoclase,—a compound of 
silica, alumina, and potesh,—in which are enbedded, as in a 
paste, grains and crystals of quartz and hornblende, We know 
very well, from its texture and composition, that it cannot be a 
product of mere heat; and, being a bedded rock, we infer that 
it was laid down layer by layer, in the manner of aqueous 
deposits. On the other hand, its chemical composition is quite 
afferent from that of the muds, sands, and gravels usually 
deposited from water. Their special characters are caused by 
the fact that they have resulted from the slow decay of rocks 
like these gneisses, under®the operation of carbonic acid and 
water, whereby the alkaffae matter and the more soluble part 
of the silica have been washed away, leaving a residue mainly 
siliceous and aluminous. Such more modern rocks tell of dry 
land subjected to atmospheric decay and rainwa-h. If they 
have any direct relation to the old gneisses, they are their grahd- 
children, not their parents. On the contrary, the olde-t gneisses 
show no pebble, or sand, or limestone—nothing to indicate that 
there was then any land undergoing atmospheric waste, or shores 
with sand and gravel. For all that we know to the contrary, 
these old gneisses may have been deposited in a shoreless sea, 
holding in solution or suspension merely what it could derive 
from a submerged crust recently cooled from a state of fusion, 
still thin, and exuding here and there through its fissures heated 
waters and volcanic products, . 

It is scarcely necessary to say that I have no confidence in the 
supposition of unlike composition of the earth’s mass on different 
sides, on which Dana has partly based his theory of the origin 
of continents, The most probable conception seems to be that 
of Lyell; namely, a molten mass, uniform except in so far a- 
denser material might exist towards its centre, and a crust, ai 
first approximately even and homogeneous, and subsequently 
thrown into great bendings upward and downward. This 
question has recently been ably discussed by Mr. Crosby in the 
London Geological Magazine 

In short, the fundamental gneiss of the lower Laurentian may 
have been the first rock ever formed ; and in any case it is a roch 
formed under conditions which have not since recurred, except 
locally. it constitutes the first and best example of these 
chemico-physical, aqueous, or aqueo-igneous rocks, so character- 
istic of the earliest period of the earth’s history, Viewed in 
this way, the lower Laurentian gneiss is probably the oldest kind 
of rock we shall ever know,—the limit to our backwagd pro- 
gress, beyond which there remains nothing to the geologtst 
except physical hypotheses respecting a cooling, incandescent 
globe. For the chemical condiflons of these primitive rocks, 
and what is known as to their probable origin, I must refer you 
to my friend Dr. Sterry Hunt, to whom we owe so much of 
what is known of the older crystalline rocks,? as well as of then 
literature and the questions which they raise, My purpose here 
is to sketch the remarkable diiference which we meet as we 
ascend into the middle and upper Laurentian. 

In the next succeeding formation, the true lower I aurentian 
of Logan, the Grenville series of Canada, we meet with a great 
and significant change. It is true, we have still a predominance 
of gneisses which may have been formed in the same manner 
with those below them ; but we find these now associated with 
great beds of limestone and dolomite, which must have been 
formed by the separation of calcium and magne~ium carbonates 
erom the sea water, either by chemical precipitation or by the 
agency of living beings. We have also quartzite, quartzose 
gneisses, and even pebble beds, which inform us of sand-banks 
and shores, Nay, more, we have beds containing graphite, which 
must be the residue of volants, and iron ores which tell of the 
deoxidation of iron oxide by organic matters. In short, here 
we have evidence of new factors in world-building,—of land and 
ocean, of atmospheric decay of rocks, of deoxidising processes 
carried on by vegetable life on the Jand and in the waters, of 
limestone-building in the sea, To afford material for such rocks, 
the old Ottawa gneiss must have been lifted up into continents 
and mountain masses. Under the slow but sure action of the 
carbonic dioxide dissolved in rain water, i's felspar had crumbled 
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down in the course of ages, Its potash, soda, lime, magnesia, 
and part of its silica, had been washed into the sea, there to 
enter into new combinations, and to form new deposits. The 
crumbling residue of fine clay and sand had been also washed 
down into the borders of the ocean, and had been there de- 
posited in beds.+ “Rhus the earth had entered into a new phase, 
which continues onward through’ the geological ages; and I 
place in your hands one key for unlocking the mystery of the 
world when I affirm that this great change took place, this new 
era was Inaugurated, in the midst of the Laurentian period. 

Was not this time a fit period for the first appearance of life? 
Should we not expect it to appear, independently of the evidence 
we have of the fact? Ido not propose to enter here into that 
evidence, more especially in the case of the one well characterised 
Laurentian fossil, Zozvon canadense. I have already amply 
illustrated it elsewhere. I would merely say here, that we should 
bear in mind that, in this later half of the lower Laurentian or, 
if we so choose to style it, middl@ Laurentian period, we have 
the conditions required for life in tit®sea and on the land ; and 
since in other periods we know that life was always present 
when its conditions were present, it is not unreasonable to look 
for the first traces of life in this formation, in which we find for 
the first time the completion of those physical arrangements 
which make life, in such forms of it as exist on our planet, 
possible. 

This is also a proper place to say something of the doctrine 
of what is termed ‘‘metamorphism.”? The Laurentian rocks are 
undoubtedly greatly changed from their original state, more 
especially in the matters of crystallisation and the formation of 
disseminated minerals by the action of heat and heated water. 
Sandstones have thus passed into quartzites, clays into slates and 
schists, limestones isto marbles. So far, metamorphism is not 
a doubtful question; but, when theories of metamorphism go 
so far as to suppose an actual change of one element for another, 
they go beyond the bounds of chemical credibility ; yet such 
‘theories of metamorphism are often boldly advanced, and made 
the basis of important conclusions. Dr. Hunt has happily given 
the name ‘‘metasomatosis” to this imaginary and impossible 
kind of metamorphism, which may be regarded as an extreme 
kind of evolution, akin to some of those forms of that theory 
employed with reference to life, but more easily detected and 
‘exposed. I would have it to be understood that, in speaking 
of the metamorphi-m of the older crystalline rocks, it is not to 
this metasomatosis that I refer, and that I hold that rocks which 
have been produced out of the materials decomposed by atmo- 
spheric erosion can never, by any process of metamorphism, be 
restored to the precise condition of the Laurentian rocks. Thus 
there is in the older formations a genealogy of rocks, which, in 
the absence of fossils, may be used with some confidence, but 
whic does not apply to the more modern deposits. Still, 
nothing in geolozy absolutely perishes or is altogether discon- 
tinued ; and it is probable, that, down to the present day, the 
causes which produced the old Laurentian gneiss may still operate 
in limited localities. Then, however, they were general, not 
exceptional. Itis further to be observed that the term ‘‘gneiss”’ 
is sometimes of wide and even loose application. Beside the 
typical orthoclase and hornblendic gneiss of the Laurentian, 
there are micaceous, quartzose, garnetiferous, and many other 
‘inds'of gneiss ; and even gneissose rocks, which hold labradorite 
or anorthite instead of orthoclase, are sometimes, though not 
-accurately, included in the term. 

The Grenville series, or middle Laurentian, is succeeded by 
what Logan in Canada called the upper Laurentian, and which 
other geologists have called the Norite or Norian series. Here 
we still have our old friends the gneisses, but somewhat peculiar 
in type; and associated with them are great beds rich in lime- 
felspar,—the so-called labradorite and anorthite rocks. Twe 
precise origin of these is uncertain, but this much seems clear ; 
namely, that they originated in circumstances in which the great 
limestones deposited in the lower or middle Laurentian were 
beginning to be employed in the manufacture, probably by 
-aqueo-igneous agencies, of lime-felspars. This proves the Norian 
rocks to be much younger than the Laurentian, and that, as 
Logan supposed, considerable earth-movements had occurred 
between the two, implying lapse of time. 

Next we have the Huronian of Logan,—a series much less 
‘crystalline and more fragmentary, and affording more evidence 
.of land elevation and atmospheric and aqueous erosion than any 
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of the others. ¢ It has great conglomerates, some of them made 
up of rounded pebbles of Laurentian rocks, and others of 
quartz pebbles, which must have been the remains of rocks 
subjected to very perfect erosion. The pure quartz rocks tell 
the same tale, while limestones and slates speak also of chemical 
separation of the materials of older rocks, The Huronian 
evidently tells of movements in the previous Laurentian, and 
changes in its texture so great, that the former may be regarded 
as a comparatively modera fock, though vastly older than any 
part of the palzeozoic series, 

Still later than the Huronian is the great micaceous series 
called by Hunt the Mont Alban or White Mountain group, and 
the Taconian or lower Taconic of Emmons, which recalls in 
some measure the conditions of the Huronian. The precise 
relations of these to the later formations, and to certain’doubtful 
deposits around Lake Superior, can scarcely be said to be settled, 
though it would seem that fhey are all older than the fossiliferous 
Cambrian rocks which practically constitute the base of the 
paleeozoic. I have, I may say, satisfied myself, in regions which 
I have studied, of the existence and order of these rocks as 
successive formations, though I would not dogmatise as to the 
precise relations of those last mentioned, or as to the precise age 
of some disputed formations which may either be of the age of 
the older eozoic formations, or may be peculiar kinds of palæozoic 
rocks modified by metamorphism. Probably neither® of the 
extreme views now agitated is absolutely correct. 

After what has been said, you will perhaps not be astonished 
that a great geological battle rageover the old crystalline rocks. 
By some geologists they are almost entirely explained away, or 
referred to igneous action or to the alteration of ordinary sedi- 
ments. Under the treatment of another school, they grow to 
great series of pre-Cambrian rocks, constituting vast systems of 
formations, distinguishable from each other, not by fossils, but 
by differences of mineral character. I have already indicated 
the manner in which I believe the dispute will ultimately be 
settled, and the president of the geological seciion will treat it 
more fully in his opening address. 

After the solitary appearance of Fozoon in the Laurentian, 
and of a few uncertain forms in the Huronian and Taconian, we 
find ourselves in the Cambrian, in the presence of a nearly 
complete invertebrate fauna of protozoa, polyps, echinoderms, 
mollusks, and crustacea ; and this not confined to one locality 
merely, but ap; arently extended simultaneously throughout the 
ocean. This sudden incoming of animal life, along with the 
subsequent introduction of successive groups of invertebrates, 
and finally of vertebrate animals, furnishes one of the greatest 
of the unsolved problems of geology, which geologists were wont 
to settle by the supposition of successive creations, In an 
address delivered at the Detroit meeting of the Association in 
1875, I endeavoured to set forth the facts as to this succession, 
and the general principles involved in it, and to show the 
insufficiency of the theories of evolution suggested by biologists 
to give any substantial aid to the geologist in these questions. 
In looking again at the points there set forth, I find they have 
not been invalidated by subsequent discoveries, and that we are 
still nearly in the same position with respect to these great 
questions that we were in at that time,—a singular proof of the 
Impotency of that deductive method of reasoning which has 
become fashionable among naturalists of late. Yet the discus- 
sions of recent years have thrown some additional light on these 
matters ; and none more so than the mild disclaimers with which 
my friend Dr. Asa Gray and other moderate and scientific 
evolutionists have met the extreme views of such men as 
Romanes, Haeckel, Lubbock, and Grant Allen. It may be 
useful to note some of these as shedding a little light on this 
dark corner of our unsolved problems. 

It has been urged, on the side of rational evolution, that 
this hypothesis does "ot profess to give an explanation of the 
absolute origin of life on our planet, or even of the original 
organisation of a single cell or of a simple mass of protoplasm, 
living or dead. All experimental attempts to produce by 
synthesis the complex albuminous substances, or to obtain the 
living from the non-living, have so far been fruitless; and, 
indeed, we cannot imagine ayy process by wlfich such changes 
could be effected. That they have been effected we know; but 
the process employed by their maker is still as mysterious to us 
as it probably was to him who wrote the words, ‘‘ And God said, 
Let the waters swarm with swarmers.” How vast is the gap in 
our knowledge and our practical power implied in this admission, 
which 'must, however, be made by, every mind not absolutely 
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blinded by a superstitious belief in those forms of words which 
too often pass current as philosophy. 

But if we are content to start with a number of organisms 
ready made, —a somewhat humiliating start, however, —we still 
have to ask, How do these vary so as to give new species? It 
is a singular illusion in this matter, of men who profess to be 
believers in natural law, that variation may be boundless, aimless, 
and fortuitous, and that it is by spontaneous selection from 
varieties thus produced that development arises. But surely 
the supposition of mere chance and magic is unworthy of science. 
Varitties must have causes, and their causes and their effects 
must be regulated by some law or lays. Now, it is easy to see 
that they cannot be caused by a mere innate tendency in the 
organism itself. Every organism is so nicely equilibrated, that 
it has no such spontaneous tendency, except within the limits set 
by its growth and the law of its periodical changes. There may 
however, be equilibrium more or®less stable. 1 believe all 
attempts hitherto made have failed to account for the fixity of 
certain, nay, of very many, types throughout geological time ; but 
the mere consideration that one may be in a more stable state of 
equilibrium than another so far explains it. A rocking stone has 
no more spontaneous tendency to move than an ordinary boulder, 
but it may be made to move with a touch. So it probably is 
with organisws. But, if so, then the causes of variation are 
external, as in many eases we actually know them to be; and 
they must depend on instability or change in surroundings, and 
this so arranged as not to- be too extreme in amount, and to 
operate in someleterminate direction. Observe how remarkable 
the unity of the adjustments involved in sucha supposition. How 
superior they must be to our rude and always more or less 
unsuccessful attempts to produce and carry forward varieties and 
races in definite directions! This cannot be chance. If it 
exists, it must depend on plans deeply laidin the nature of 
things, else it would be most monstrous magic and causeless 
miracle, Still more certain is this conclusion when we consider 
the vast and orderly succession made known to us by geology, 
and which must have been regulated by fixed laws, only a few 
of which are as yet known to us. 

Beyond these general considerations, we have others of a more 
special character, eased on paleontological facts, which show 
how imperfect are our attempts, as yet, to reach the true causes 
of the introduction of genera and species. 

One is the remarkable fixity of the leading types of living 
beings in geological time. If instead of framing, like Haeckel, 
fanciful phylogenies, we take the trouble, with Barrande and 
Gaudry, to trace the forms of life through the period of their 
existence, each along its own line, we shall be greatly struck 
with this, and especially with the continuous existence of many 
low types of life through vicissitudes of physical conditions of 
the most stupendous character, and over a lapse of time scarcely 
conceivable. What is still more remarkable is, that this holds 
in groups which, within certain limits, are perhaps the most 
variable of all. In the present world no creatures are individu- 
ally more variable than the protozoa ; as, for example, the 
foraminifera and the sponges. Yet these groups are fundament- 
ally the same from the beginning of the palecozoic until now ; 
and modern species seem scarcely at all to differ from specimens 
procured from rocks at least half way back to the beginning of 
our geological record. If we suppose that the present sponges 
and foraminifera are the descendants of those of the Silurian 
period, we can affirm, that, in all that vast lapse of time, they 
hive, on the whole, made little greater change than that which 
may be observed in variable formsat present. The same remark 
applies to other low animal forms. In forms somewhat higher 
and less variable, this is equally noteworthy. The pattern of 
the venation of the wings of cockroaches, and the structure and 
form of land-snails, gally-worms, and decgpod crustaceans, were 
all settled in the Carboniferous age in a “way that still remains. 
So were the foliage and the fructification of club-mosses and 
ferns. If at any time members of these groups branched off, so 
as to lay the foundation of new species, this must have been a 
very rare and exceptional occurrence, and one demanding even 
sone suspension of the ordinary laws of nature. 

Certain recent utterances of emifient scientific men in England 
and France are most instructive with reference to the difficulties 
which encompass this subject. Huxley, at present the leader of 
English evolutionists, in his ‘‘ Rede Lecture” delivered at 
Cambridge, England, ‘holds that there are only two ‘‘ possible 
alternative hypotheses ” as to the origin of species,—(1) that of 
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“construction,” or ‘the mechanical putting-together of the 
materials and parts of each new species separately ; and (2) that of 
‘‘eyolution,” or that one form of life ‘‘ proceeded from another” 
by the ‘‘estab!ishment of small successive differences.” After 
comparing these modes, much to the disadvantage of the first, 
he concludes with the statement that ‘his was his case for 
evolution, which he rested wholly on arguments of the kind he 
had adduced ;” these arguments being the threadbare false 
analogy of ordinary reproduction and the transformation of 
species, and the mere succession of forms more or less similar 
in geological time, neither of them having any bearing whatever 
on the origin of any species or on the cause of the observed 
succession, With reference to the two alternatives, while it 1s 
true that no certain evidence has yet been obtained—either by 
experiment, observation, or sound induction—as to the mode of 
origin of any species, enough is known to show that there are 
numerous possible methods, grouped usually under the heads of 
absolute creation, mediatg creation, critical evolution, and gradual 
evolution. It is also true fhat almost the only thing we certainly 
know inthe matter is that the differences characteristic of classes, 
orders, genera, and species, must have arisen, not in one or two, 
but in many ways. An instructive commentary on the capacity 
of our age to deal with these great questions is afforded by the 
fact that this little piece of clever mental gymnastics should have 
been practised in a university lecture and in presence of an 
educated audience. It is also deserving of notice, that, thouzh 
the lecturer takes the development of the Nautili and their allies 
as his principal illustration, he evidently attaches no weight to 


the argument in the opposite sense deduced by Barrande—the 


man of all others most profoundly acquainted wiih these animals. 
—from the palæozoic cephalopods. 5 

Another example is afforded by a lecture recently delivered 
at the Royal Institution in London by Professor Flower. The 
subject is ‘* The Whales, Past and Present, and their Probable 
Origin.” The latter point, as is well known, Gaudry had 
candidly given up. ‘‘ We have questioned,” he says, ‘‘ these 
strange and gigantic sovereigns of the tertiary oceans as to their 
ancestors,—they leave us without reply.” Flower is bold enough 
to face this problem ; and he does so in a fair and vigorous way, 
though limiting himself to the supposition of slow and gradual 
change. He gives up at once, as every anatomist must, the idea 
of an origin from fishes or reptiles. He thinks the ancesters of 
the whales must have been quadrupedal mammals, He is obliged 
for good reasons to reject the seals and the otters, and turns to 
the ungulates, though here, also, the difficulties are formidable, 
Finally he has recourse to an imaginary ancestor, supposed to 
have haunted marshes and rivers of the mesozoic age, and to 
have been intermediate between a hippopotamus and a dolphin, 
and omnivorous in diet. As this animal is altogether unknown 
to geology or zoology, and not much less dificult to accovfht for 
than the whales themselves, he very properly adds, ‘‘ Please to 
recollect, however, that this is a mere speculation.” He ‘trusts, 
however, that such speculations are ‘‘not without their use” ; 
but this will depend upon whether or not they lead men’s minds 
from the path of legitimate science into the quicksands of 
baseless conjecture. 

Gaudry, in his recent work, ‘‘Enchatnements du Monde 
Animal,” ? though a stron? advocate of evolution, is obliged in 
his final résumé to say, ‘‘ Il ne laisse point percer le mystère qui 
entoure le developpement primitif des grandes clases du monde 
animal, Nul homme ne sait comment ont été formés les premiers 
individus de foraminiféres, de polypes, d’étoiles de mer, de 
crinoides, &c. Les fossiles primaires ne nous ont pas encore 
fourni de preuves positives du passage des animaux d’une classe 
à ceux d’une autre classe.” 

Professor Williamson of Manchester, in an address delivered 
if February last before the Royal Institution of Great Britain, 
after showing that the conifers, ferns, and lyeopods of the palæo- 
zoic have no known ancestry, uses the significant words, ‘f The 
time has not yet arrived for the appointment of a botanical king- 
at-arms and constructor of pedigrees.” 

Another caution which a paleontologist has occa:ion to give 
with regard to theories of life has reference to the tendency of 
biologists to infer that animals and plants were introduced under 
embryonic forms, and at first in few and imperfect species. 
Facts do not substantiate this. The first appearance of leading 
types of life is rarely embryonic. On the contrary, they oftem 
appear in highly perfect and specialised forns; often, however, 
of composite type, and expressing characters afterwards so- 
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separated as to belong to higher groups. The trilobites of the 
Cambrian are some of them of few segments, and, so far, 
embryonic; but the greater part are many-segmented, and very 
complex. The batrachians of the carboniferous present many 
characters higher than those of their modern successors, and now 
appropriated to the tru@ reptiles. The reptiles of the Permian 
and trias usurped some of the prerogatives of the mammals. 
The ferns, lycopods, and ‘equisetums of the Devonian and car- 
boniferous were, to say the least, not inferior to their modern 
representatives. The shell-bearing cephalopods of the paleozic 
would seem to have possessed structures now special to a higher 
group, that of the cuttle-fishes. The bald and contemptuous 
negation of these facts by Haeckel and other biologists does not 
tend to give geologists much confidence in their dicta, 

Again: we are now prepared to say that the struggle for 
existence, however plau-ible as a theory, when put before us in 
connection with the productiveness of animals, and the few sur- 
vivors of their multitudinous progeny; has not been the deter- 
mining cause of the introduction of néw species. The periods 
of rap:d introduction of new forms of marine life were not 
periods of struggle but of expansion,—those periods in which 
the gubmergence of continents afforded new and large space for 
their extension and comfortable subsistence. In like manner 
it was continental emergence that afforded the opportunity for 
the introduction of land animals and plants. F urther, in con- 
nection with this, it is now an established conclusion that the 
great aggressive faunas and floras of the continents have originated 
in the north, some. of them within the Arctic circle 3 and this in 

° periods of exceptional warmth, when the perpetual summer sun- 
shine of the Arctic regions coexisted with a warm temperature, 
The testimony of the rocks thus is, that not struggle, but expan- 
sion, furnished the retjuisite conditions for new forms of life, 
and that the periods of struggle were characterised by depaupera- 
tion and extinction. 

But we are sometimes told that organisms are merely 
mechanical, and that the discussions respecting their origin have 
no significance, any more than if they related to rocks or crystals, 
because they relate merely to the organism considered as a 
machine, and not to that which may be supposed to be more 
important, namely, the great determining power of mind and 
will, That this is a mere evasion, by which we really gain 
nothing, will appear from a characteristic extract from an article by 
an eminent biologist, ‘in the new edition of the “ Eucyclopeedia 
Britannica,”—a publication which, I am sorry to say, instead of 
its proper 7é/e as a repertory of facts, has become a strong 
partisan, stating extreme and unproved speculations as if they 
were conclusions of science. The statement reterred to is as 
follows: “ A mass of living prutoplasm is simply a molecular 
machine of great complexity, the total results of the working of 
which, ®r its vital phenomena, depend on the one hand on its 
construction, and, on the other, on the energy sup. lied to it; 
and to speak of vitality as anything but the name for a series 
vf operations is as if one should talk of the horologity of a 
clock.” It would, I think, scarcely be possible to put into the 
same number of words a greater amount of unscientific assumption 
and unproved statement than in this sentence. Is ‘living proto- 
plasm” different in any way from dead protoplasm, and, if SO, 
what causes the difference? What is a ‘“machiue”? Can we 
conceive of a self-produced or uncaused machine, or one not 
intended to work out some definite results? The results of the 
machine in question are said to be “vital phenomena ;” certainly 
most wonderful results, and greater than those of any machine 
man has yet been able to construct. But why ‘‘vital”? If there 
is no such thing as life, surely they are merely physical results. 
Can mechanical causes produce other than physical effects? To 
Aristotle, life was ‘‘the cause of form in organisms.” Is not 
this quite as likely to be true as the converse proposition? If 
the vital phenomena depend on the ‘‘construction” of the 
machine, and the “ energy supplied to it,” whence this ccnstruc- 
tion, and whence this energy? The illustration of the clock does 
not help us to answer this question. The construction of the 
clock depends on its maker, and its energy is derived from the 
hand that winds it up. If we can think of a clock which no one 
has made and which no one winds, a clock constructed by chance, 
set in harmony with the universe by chance, wound up periodic- 
ally by chance,—we shall then have an idea parallel to that of 
an organism living, yet without any vital energy or creative law ; 
but in such a case we should certainly have to assume some ante- 
cedent cause, whether we call it ‘‘ horologity ” or by some other 

“name, Perhaps the term “evolution” would serve as well as 


any other, were it not that common sense teaches that nothing 
can be spontaneously evolved out of that in which it did not 
previously exist. 

There is one other unsolved problem, in the study of life by 
the geologist, to which it is still necessary to advert. This is 
the inability of paleontology to fill up the gaps in the chain of 
being. In this respect, we are constantly taunted with the 
imperfection of the record; bug facts show that this is much more 
complete than is generally supposed. Over long periods of 
time and many lines of being we have a nearly continuous 
chain; and, if this does not show the tendency desired,” the 
fault is as likely to be in tbe theory as in the record. On the 
other hand, the abrupt and simultaneous appearance of new 
types in many specific and generic forms, and over wide and 
Separate areas at one and the same time, is too often repeated to 
be accidental. Hence palaontologists, in endeavouring to 
establish evolutian, have ban obliged to assume periods of 
exceptional activity in the introduction of species, alternating 
with others of slagnation,—a doctrine differing very little from 
that of special creation as held by the older geologists. 

The attempt has lately been made to account for these breaks 
by the assumption that the geological record relates only to 
periods of submergence, and gives ne information as to those of 
elevation, This is manifestly untrue. In so far as marjne life 
is concerned, the periods of submergence are those in which 
new forms abound for very obvious reasons already hinted. 
But the periods of new forms of land and fresh-water life are 
those of elevation, and thse have their own records and monu- 
ments, often very rich and ample; as, for example, the swamps 
of the carboniferous, the transition from the cretaceous 
subsidence to the Laramie elevation, the tertiary lake-basins of 
the west, the terraces and raised beaches of the pleistocene. Had 
I time to refer in detail to the breaks in the continuity of life 
which cannot be explained by the imperfection of the record, I 
could show at least that nature, in this case, does advance per 
saltent,—by leaps, rather than by a slow continuous process, 
Many able reasoners, as Le Conte in this country, and Mivart and 
Collard in England, hold this view. 

Here, as elsewhere, a vast amount of steady conscientious 
work is required to enable us to solve the problems of the history 
of life. But, ifso, the more the hope for the patient student and ' 
investigator. I know nothing more chilling to research, or 
unfavourable to progress, than the promulgation of a dogmatic 
decision that there is nothing to be learned but a merely fortuitous 
and uncaused succession, amenable to no law, and only to be 
covered, in order to hide its shapeless and uncertain proportions, 
by the mantle of bold and gratuitous hypothesis. 

So soon as we find evidence of continents and oceans, we 
raise the question, ‘‘ Have these continents existed from the first 
in their present position and form, or have the land and water 
changed places in the course of geological time?” In reality 
both statements are true in a certain limited sense. On the 
one hand, any geological map whatever suffices to show that the 
general outline of the existing land began to be formed in the 
first and oldest crumplings of the crust. On the other hand, the 
greater part of the surface of the land consists of marine sedi- 
ments which must have been derived from land that has perished 
in the process, while all the continental surfaces, except, perhaps, 
some high peaks and ridges, have been many times submerged, 
Both of these apparently contradictory statements are true ; and, 
without assuming both, it is impossible to explain the existing 
contours and reliefs of the surface. 

In the case of North America, the form of the old nucleus 
of Laurentian rock in the north already marks out that of the 
finished continent, and the successive later formations have been 
laid upon the edges of this, like the successive loads of earth 
dumped over an embankment. But in order to give the great 
thickness of the palaozSic sediments, the land must have been 
again and again submerged, and for long periods of time. 
Thus, in one sense, the continents have been fixed ; in another, 
they have been constantly fluctuating. Hall and Dana have well 
illustrated these points in so far as eastern North America is 
concerned, Professor Hull of the Geological Survey of Ireland 
has recently had the boldness t reduce the fluctuations of land 
and water, as evidenced in the British Islands, to the form of 
a series of maps intended to show the physical geography of 
each successive period. Theattempt is probably premature, and 
has been met with much adverse criticism; but there can be n> 
doubt that it has an element of truth. When we attempt to 
calculate what could have been sugplied from the old eozoic 
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nucleus by decay and aqueous erosion, and when we take into 
account the greater local thickness of sediments towards the 
present sea-basins, we can scarcely avoid the conclusion that 
extensive areas once occupied by high land are now under the 


sea. But to ascertain the precise areas and position of these 
perished lands may now be impos,ible. 

In point of fact, we are obliged to believe in the contempora- 
neous existence in all geological periods, except perhaps the 
very*oldest, of three sorts of areas on the surface of the earth : 
I. Oceanic areas of deep sea, which must always have occupied 
the bed of the present ocean, or parts of it; 2. Continental 
plateaug, sometimes existing as low flats or as higher tablelands, 
and sometimes submerged ; 3. Areas of plication or folding, 
more especially along the borders of the oceans, forming elevated 
Jands rarely submerged, and consta&tly affording the material of 
sedimentary accumulations, 

Every geologist knows the contention which has been 
occasioned by the attempts to correlate the earlier palseozoic 
deposits of the Atlantic margin of North America with those 
forming at the same time on the interior plateau, and with those 
of intervening lines of plication and igneous disturbance. 
Stratigraphy, lithology, and fossils are all more or less at fault 
in dealfng with these guestions ; and, while the general nature of 
the problem is understool by many geologists, its solution in 
particular cases is still a source of apparently endless debate. 

The causes and mode of operation of the great movements of 
the earth’s crust which have produced mountains, plains, and 
tablelands, are still involved in some mystery. One patent cause 
is the unequal settling of the crust towards the centre; but it is 
not so generally understood as it should be that the greater 
settlement of the ocean bed has necessitated its pressure against 
the sides of the continents in the same manner that a huge ice- 
floe crushes a ship or a pier. The geological map of North 
America shows this at a glance, and impresses us with the fact 
that large portions of the earth’s crust have not only been folded, 
but bodily pushed back for great distances. On looking at the 
extreme north, we see that the great Laurentian mass of central 
Newfoundland has acted as a protecting pier to the space 
immediately west of it, and has causel the Gulf of St. Lawrence 
to remain an undisturbed area since palzeozoic times, Immediately 
to the south of this, Nova Scotia and New Brunswick are folded 
back, Still farther south, as Guyot has shown, the old sediments 
have been crushed in sharp folds against the Adirondack mass, 
which has shelterel the tableland of the Catskills and of the 
Great Lakes. South of this again, the rocks of Pennsylvania 
and Maryland have been driven back in a great curve to the 
west. Nothing, I think, can more forcibly show the enormous 
pressure to which the edges of the continents have heen exposed, 
and at the same time the great sinking of the ocean beds. Com- 
plex and difficult to calculate though these movements of plica- 
tion are, they are more intelligible than the apparently regular 
pulsations of the flat continental areas, whereby they have 
alternately been below and above the waters, and which must 
have depended on somewhat regular recurring causes, connected 
either with the secular cooling of the earth, or with the gradual 
retardation of its rotation, or with both. Throughout these 
changes, each successive elevation exposed the rocks for lonz 
ages to the decomposing influence of the atmosphere. Each 
submergence swept away, and deposited as sediment, the material 
accumulated by decay. Every change of elevation was accom- 
panied with changes of climate and with modifications of the 
habitats of animals and plants. Were it possible to restore ac- 
curately the physical geography of the earth in all these respects, 
for each geological period, the data for the solution of many 
difficult questions would be furnished. 

It is an unfortunate circumstance that“conclusions in geology 
arrived at by the most careful observation and induction do not 
remain undisturbed, but require constant vigilance to prevent 
them from being overthrown. Sometimes, of course, this arises 
from new discoveries throwing new light on old facts ; but when 
this occurs it rarely works the complete subversion of previously 
received views.” The more usualease is, that some over-zealous 
specialist suddenly discovers what seems to him to overturn all 
previous beliefs, and rushes into print with a new and plausible 
theory, which at once carries with him a host of half-in- 
formed people, but the insufficiency of which is speedily made 
manifest. 

Had I written this addsess a few years ago, I might have 
referred to the mode of formation of coal as one of the things 


most surely settled and understood, The labours of many > 


eminent geologists, microscopists, and chemists in the Old and 
the New Worlds had shown that coal nearly always rests upen 
old soil surfaces penetrated with roots, and that coal-heds havein 
their roofs erect trees, the remains of thé last forests that grew 
upon them. Legan and I have illustrated this in the cate of the 
series of more than sixty successive coal-beds exposed at the 
South Joggins, and have shown unequivocal evidence of land- 
surfaces at the time of the deposition of the coal. Micro-copics] 
examination has proved that these coals are composed of the 
materials of the same trees v hose roots are found in the under- 
clays, and their stems æ d leaves in the roof shales ; thar much 
of the material of the coal has ł een subjected to sub-aéricl decay 
at the time of its accumulation ; and that, in this, ordinary co ! 
differs from bituminous shale, earthy bitumen, and some kinds 
of cannel, which have beep formed under water ; that the matter 
remaining as coal consigs almost entirely of epidermal tissues, 
which, being suberose in character, are highly carbonaceous, very 
durable, and impermeable by water, and are hence the bes! 
fitted for the production of pure coal; and finally that the 
vegetation and the climatal and geographical features of ethe 
coal period were eminently fitted to prcduce in the vast swamp- 
of that period precisely the effects observed. All these points 
and many others have been thoroughly worked out for both 
European and American coal-fields, and seemed to leave re 
doubt on the subject, But several years ago certain microscopis! ~ 
observed on slices of coal layers filled with spore-cases,--a mt 
unusual circumstance, since these were shed in vast abundance bv * 
the trees of the coal forests, and because they contain -ubero e 
matter of the same character with epidermal tissues generally 
Immediately we were informed that all coal consists of spores ; ard, 
this being at once accepted by the unthinking, tke results of the 
labours of many years are thrown aside in favour of this crude 
and partial theory. A little later, a German microscn; ist ha. 
thought proper to describe coal as made up of minute algx, are 
tries to reconcile this view with the appearances, devising at the 
same time a new and formidable nomenclature of generie and 
specific names, which would seem largely to represent mere 
fragments of tissues, Still later, some local facts in a French 
coal-field have induced an eminent botanist of that country to 
revive the drift theory of coal, in opposition to that of growth ir 
situ, A year or two ago, when my friend Professor Williams on 
of Manchester imformed me that he was preparing a large serie. 
of slices of coal with the view of revising the whole subject, I wa. 
inclined to say that, after what had been done by Lyell, Go -ppent, 
Logan, Hunt, Newberry, and myself, this was scarcely neces- 
sary ; but, in view of what I have just stated, it may be that all he 
can do will be required to rescue from total ruin the re ults of 
our labours, y 

An illustration of a different character is afforded by the 
controversy now raging with respæt to the so-called fuchids of 
the ancient rocks, At one time the group of fucoids, or algæ, 
constituted a general place of refuge for all sorts of uninteilizible 
forms and markings ; graptolites, worm-trails, crustacean tracks, 
shrinkage-cracks, and, above all, rill-marking, forming a 
heterogeneous group of fucoidal remains distinguished by generic 
and specific names. To these were also added some true land- 
plants badly preserved, or exhibiting structures not well under- 
stood by botanists. Such a group was sure to be eventually 
dismembered. ‘The writer has himself done something t »ward 
this,* but Professor Nathorst has done still more;? and now 
some intelligible explanation can be given of many of these forms. 
Quite recently, however, the Count de Saporta in an e'aborate 
illustrated memoir,4 has come to the defence of the fucoids, more 
especially against the destructive experiments of Nathorst, and 
ould carry back into the vegetable kingdom many things which 
would seem to be mere trails of animals. While writing this 
address, I have received from Professor Crié of Rennes a paper 
in which he not only supports the algal nature of Ru ichnites, 
Arthrichnites, and many other supposed fucoids, but claims for 
the vegetable kingdom even Receptaculites and Arcbzeocyathus. 
It is not to be denied that some of the facts which he cites, 
respecting the structure of the Siphoniz and of certain modern 
incrusting algze, are very suggestive, though I cannot agree with 
his conclusions. My own experience has convinced me that, 
while non-botanical geologists are prone to mistake all hinds of 
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markings for plants, even good botanists, when not familiar with 
the chemical and mechanical conditions of fos-ilisation, and with 
the present phenomena of tidal shores, are quite as easily misled, 
though they are very Prone, on the other hand, to regard land- 
plants of some complexity, when badly preserved, as mere algæ, 
In these circumstances it is very difficult to secure any consensus, 
and the truth is only to be found by careful observation of 
competent men. One trouble is that these usually obscure 
markings have heen despised by the greater number of paleconto- 
lovists, and probably would not now be +o inuch in controversy 
were it not for the use made of them in illustrating supposed 
phylogenies of plants. 

It would be wrong to close this address without some reference 
to that which is the veritable ons asino:um of the science, the 
great and much debated glacial perigd. I trust that you will 
not suppose that, in the end of an hogr’s addre-s, I am about 
to discuss this vexed question. Time would fail me even to 
name the hosts of recent authors who have contended in this 
arena. I can hope only to point out a few landmarks which may 
aid@ the geological adventurer in traversing the slippery and 
treacherous surface of the hypothetical ice-sheet of pleistocene 
times, and in avoiding the yawning crevasses by which it is 
traversed. 

No conclusions of geology seem more certain than that great 
changes of climate have occurred in the course of geological 
time ; and the evid nce of this in that comparatively modern 
period which immediately preceded the human age is so striking 
that it has come to be known as preeminently the ice age, while, 
in the preceding tertiary periods, temperate conditions seem to 
have prevailed even to the Pole. Of the many theories as to 
these changes which have been proposed, two seem at present to 
divide the suffrages of geologists, either alone, or combined with 
each other. These are, (1) the theory of the precession of the 
equinoxes in connection with the varying eccentricity of the 
earth’s orbit, advocated more especially by Croll; and (2) the 
different distribution of land and water as affecting the reception 
and radiation of heat and the ocean currents,—a theory ably 
propounded by Lyell, and subsequently extensively adopted, 
either alone or with the previous one, One of these views may 
be called the astronomical; the other, the geographical. I confess 
that I am inclined to accept the second or Lyellian theory for 
such reasons as the following: 1. Great clevations and depressions 
of land have occurred in and since the pleistocene, while the 
alleged astronomical changes are not certain, more especially in 
regard to their probable effect on the earth; 2. When the rival 
theories are tested by the present phenomena of the Southern 
Polar region and the North Atlantic, there seem to be geo- 
graplfcal causes adequate to account for all except extreme and 
unproved glacial conditions ; 3. The astronomical cause would 
suppove regularly recurring gincial periods of which there is no 
evidence, and it would give to the latest glacial age an antiquity 
which seems at variance with all other facts; 4. In those more 
northern regions where glacial phenomena are most pronounced, 
the theory of floating sheets of ice, with local glaciers descending 
to the sea, seems to meet all the conditions of the case; and 
these would be obtained, in the North Atlantic at least, by very 
moderate changes of level, causing, for example, the equatorial 
-current to flow into the Pacific, instead of running northward as 
a gulf stream ; 5. The geographical theory allows the supposition 
not merely of vicissitudes of climate quickly following each 
other in unison with the movements of the surface, but allows 
also of that near local approximation of regions wholly covered 
with ice and snow, and others comparatively temperate, which 
we see at present in the north. 

If, however, we are to adopt the geographical theory, we mu8t 
avoid extreme views; and this leads to the inquiry as to the 
evidence to be found for any such universal and extreme 
glaciation as is demanded by some geologists. 

The only large continental area in the northern hemisphere 
supposed to be entirely ice and snow clad is Greenland; and 
this, so far as it goes, is certainly a local case, for the ice and 
snow of Greenland extend to the south as far as 60° N. latitude, 
while both in Norway and in the interior of North America the 
climate in that latitude permits the growth of cereals, Further, 
Grinnel Land, which is separated from North Greenland only 
by a narrow sound, has a comparatively mild climate, and, as 
Nares has shown, is covered with verdure in summer. Still 
further, Nordenskjöld, one of the most experienced Arctic ex- 
plorers, holds that it ig probable that the interior of Greenland 


is itself verdant in sutimer, and is at this moment preparing to 
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attempt to reach this interior oasis. Nor is it difficult, with the 
aid of the facts cited by Woeikoff and Whitney,! to perceive 
the cause of the exceptional condition of Greenland. To give 
ice and snow in large quantities, two conditions are required,— 
first, atmospheric humidity ; and, secondly, cold precipitating 
regions. Both of these conditions meet in Greenland. Its high 
coast-ranges receive and condense the humidity from the sea on 
both sides of it and to the south. IIence the vast accumulation 
of its coast snow-fields, and the intense discharge of the gldciers 
emptying out of its valley; When extreme glacialists point to 
Greenland, and ask us to believe that in the glacial age the whole 
continent of North America as far south as the latitude of 40° 
was covered with a continental glacier, in some, places several 
thousands of feet thick, we may well ask, first, what evidence 
there is that Greenland, o# even the Antarctic continent, at 
present shows such a condition ; and, secondly, whether there 
exists a possibility that the interior of a great continent could 
ever receive so large an amount of precipitation as that required. 
So far as pre-ent knowledge exists, it is certain that the meteor- 
ologist and the physicist must answer both questions in the 
negative. Jn short, perpetual snow and glaciers must be local, 
and cannot be continental, because of the vast amount of, evapo- 
ration and conden-ation required. Theseecan only be possible 
where comparatively warm seas supply moisture to cold and 
elevated land ; and this supply cannot, in the nature of things, 
penetrate far inland. The actual condition of interior Asia and 
interior America in the higher northern latitudes affords positive 
proof of this. Ina state of partial submergence of our northern 
continents, we can readily imagine glaciation by the combined 
action of local glaciers and great ice-floes; but, in whatever way 
the phenomena of the boulder clay and of the so-called terminal 
moraines are to be accounted for, the theory of a continuous 
continental glacier must be given up. 

I cannot better indicate the general bearing of facts, as they 
present themselves to my mind in connection with this subject, 
than by referring to a paper by Dr. G. M. Dawson on the distri- 
bution of drift over the great Canadian plains east of the Rocky 
Mountains.” . I am the more inclined to refes to this, because of 
its recency, and because I have so often repeated similar con- 
clusions as to eastern Canada and the region of the Great 
Lakes, ` 

The great interior plain of western Canada, between the 
Laurentian axis on the east and the Rocky Mountains on the 
west, is seven hundred miles in breadth, and is covered with 
glacial drift, presenting one of the greatest examples of this 
deposit in the world. Proceeding eastward from the base of the 
Rocky Mountains, the surface, at firse more than four thousand 
fect above the sea-level, descends by successive steps to twenty- 
five hundred feet, and is based on cretaceous and Laramie rocks, 
covered by boulder clay and sand, in some places from one 
hundred to two hundred feet in depth, and filling up preexisting 
hollows, though itself sometimes piled into ridges. Near the 
Rocky Mountains tbe bottom of the drift consists of gravel not 
glaciated. This extends to about one hundred miles east of the 
mountains, and must have been swept by water out of their 
valleys. The boulder clay resting on this deposit is largely 
made up of local debris, in so far as its paste is concerned. It 
contains many glaciated boulders and stones from the Laurentian 
region to the east, and also smaller pebbles from the Rocky 
Mountains ; so that at the time of its formation there must have 
been driftage of large stones for seven hundred miles or more 
from the east, and of smaller stones from a Jess distance on the 
west. The former kind of material extends to the base of the 
mountains, and to a height of more than four thousand feet. 
One boulder is mentiqned as being forty-two by forty by twenty 
feet in dimensions. Bre highest Laurentian boulders seen were 
at an elevation of forty-six hundred and siaty feet, on the base 
of the Rocky Mountains. The boulder clay, when thick, can 
be seen to be rudely stratified, and at one place includes beds of 
laminated clay with compressed peat, similar to the forest beds 
described by Worthen and Andrews in Illinois, and the so-called 
inter-glacial beds described By Hinde on Lake Ontario. The 
leaf-beds on the Ottawa River, and the drift-trunks found in the 
boulder clay of Manitoba, belong to the same category, and 
indicate that throughout the glacial period there were many forest 
oases far to the north. In the valleys of the Rocky Mountains 
opening on these plains there are evidences of large local glaciers 
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now extinct, and similar evidences exist on the Laurentian high- 
lands on the east. 

Perhaps the most remarkable feature of the region is that 
immense series of ridges of drift piled against an escarpment of 
Laramie and cretaceous rocks, at an elevation of about twenty- 
five hundred feet, and known as the ‘‘ Missouri coteau.” It is 
in some places thirty miles broad and a hundred and eighty feet 
in height above the plain at its foot, and extends north and south 
for a great distance ; being, in fact, the northern extension of 
those great ridges of drift which haveebeen traced south of the 
Great Lakes, and through Pennsylvania and New Jersey, and 
which fig@re on the geological maps as the edge of the continental. 
glacier,—an explanation obviously inapplicable in those western 
regions where they attain their greatest development. It is plain 
that in the north it marks the western Vimit of the deep water of 
a glacial sea, which at some periods extended much farther west, 
perhaps with a greater proportionate depression in going west- 
ward, and on which heavy ice from the Laurentian districts on 
the east was wafted sonth-westward by the Arctic currents, while 
lighter ice from the Rocky Mountains was being borne eastward 
from these mountains by the prevailing westerly winds. We thus 
have in the west, on a very wide scale, the same phenomena of 
varying submergence, c®ld currents, great ice-floes, and local 
glaciers producing icebergs, to which I have attributed the boul- 
der clay and upper boulder drift of eastern Canada. 

A few subsidiary points I may be pardoned for mentioning 
here. The rival theories of the glacial period are often charac- 
terised as those of land glaciation and sea-borne icebergs. But 
it mu-t be remembered that those who reject the idea of a conti- 
nental glacier hold to the existence of local glaciers on the high 
lands more or less extensive during different portions cf the great 
pleistocene submergence. ‘They also believe in the extension of 
these glaciers seawards and partly water-borne, in the manner so 
well explained by Mattieu Williams; in the existence of those 
vast floes and fields of current and tide borne ice whose powers 
of transport and erosion we now know to be so great; and ina 
great submergence and re-elevation of the land, bringing all parts 
of it and all elevations*up to five thousand feet suceessively under 
the influence of these various agencies, along with those of the 
ocean currents. They also hold that, at the beginning of the 
glacial submergence, the land was deeply covered by decomposed 
rock, similar to that which still exists on the hills of the southern 
states, and which, as Dr. Hunt has shown, would afford not only 
earthy debris, but large quantities of boulders ready for trans- 
portation by ice. 

I would also remark that there has been the greatest possible 
exaggeration as to the erosive action of land ice. In 1865, after 
a visit to the Alpine glaciers, I maintained that in these mountains 
glaciers are relatively protective rather than erosive agencies, 
and that the detritus which the glacier streams deliver is derived 
mostly from the atmospherically wasted peaks and cliffs that 
project above them. Since that time many other observers have 
maintained like views, and very recently Mr. Davis of Cambridge 
and Mr. A. Irving have ably treated this subject.1 Smoothing 
and striation of rocks are undoubtedly important effects both of 
land glaciers and heavy sea-borne ice; but the levelling and 
filling agency of these is much greater than the erosive. As a 
matter of fact, as Newberry, Hunt, Belt, Spencer, and others 
have shown, the glacial age has dammed up vast numbers of old 
channels which it has been left for modern streams partially to 
excavate. 

. The till, or boulder clay, has been called a ‘‘ ground moraine,” 
but there are really no Alpine moraines at all corresponding to 
it. On the other hand, it is more or less stratified, often rests on 
soft materials which glaciers would have swe@t away, sometimes 
‘contains marine shells, or passes into marine clays in its hori- 
zontal extension, and invariably in its embedded boulders and its 
paste shows an unoxidised condition which could not have existed 
if it had been a sub-aérial deposit. When the Canadian till is 
excavated and exposed to the air, it assumes a brown colour, 
owing to oxidations of its iron; and many of its stones and 
boulders break up and disintezrate under the action of air and 
frost. ‘These are unequivocal signs of a sub-aqueous deposit. 
Here and there we find associated with it, and especially near 
the bottom and at the top, indications of powerful water-action, 
as if of land torrents acting at particular elevations of the land, 
or heavy surf and -ice action on coasts; and the attempts to 
explain these by glacial stream§$ have been far from successful. 
A singular objection sometimes raised against the sub-aqueous 
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origin'of the till is its general want of marine remains, but this 
is by no means universal; and it is well known that coars2 
conglomerates of all azes are generally destitate of fossils, except 
in their pebbles; and it is further to be observed that the 
conditions of an ice-laden sea are not those most favoura le for 
the extension of marine life, and that the period of time c »vered 
by the glacial age must have been short compared with that 
represented by some of the older formations. 

This last consideration suggests a question which might afford 
scope for another address of an hour’s duration,—the question 
how long time has elapsed since the close of the glacial period. 
Recently the opinion has been gaining ground that the close of 
the ice age is very recent. Such reasons as the following lead to 
this conclusion : the amount of atmospheric decay of rocks and of 
denudation in general, which have occurred since the close of the 
glacial period, arescarcely appreciable; little erosion of river-valleys 
or of coast- terraces hasoccurred. The calculated recession of v ater- 
falls and of production of lake-ridges leads to the same conclusion. 
So do the recent state of bones and shells in the pleistuceng 
deposits, and the perfectly modern facies of their fossils. On 
such evidence the cessation of the glacial cold and settlement of 
our continents at their present levels are events which may have 
occurred not more than six thousand or seven thousand years ago, 
though such time estimates are proverbially uncertain in geology. 
This subject also carries with it the greatest of all geological 
problems, next to that of the origin of life; namely, the origin 
and early history of man. Such questions cannot be discussed 
in the closing sentences of an hour’s address. I shall only draw 
from them one practical inference. Since*the comparatively 
short post-glacial and recent periods apparently include the whole 
of human history, we are but new comers on the earth, and 
therefore have had little opportunity to solve the great problems 
which it presents to us. But this is not all. Geology as a 
science scarcely dates from a century ago. We have reason for 
surprise in these circumstances that it has learned so much, but 
for equal surprise that so many persons appear to think it a 
complete and full-grown science, and that it is entitled to speak 
with confidence on all the great mysteries of the earth that have 
been hidden from the generations before us. Such being the 
newness of man and of his science of the earth, it is not ton 
much to say that humility, hard work in collecting facts, and 
abstinence from hasty generalisation, should characterise 
geologists, at least for a few generations to come. 

In conclusion, science is light, and light is good; but it must 
be carried high, else it will fail to enlighten the world. Let us 
strive to raise it high enough to shine over every obstruction 
which casts any shadow on the true interests of humanity, 
Above all, let us hold up the light, and not stand in it our-elves, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Dr. MATTHEW HAY, assistant to the Professor of Materia 
Medica in the University of Edinburgh, has been appointed to 
the Chair of Medical Lozic and Medical Jurisprudence in the 
University of Aberdeen, vice Prof. Ogston resigned, 


THE constitution of the College for North Wales, which is to 
be established at Bangor, having been approved by the Educa- 
tion Department, arrangements are actively progressing for its 
opening in January, in order to secure the annual grant of 4coo/. 
which has been offered by Government. As in South Wales, 
temporary premises will be acquired, and possibly the Masonic 
Hal}, a commodious building lately erected by Major Platt, will 
be so utilised. Nothing definite is yet arranged as t> the sité of 
the College; but it is understood that Lord Penrhyn, who has 
evinced a very active interest in the movement, and to whom will 
probably be offered the honour of being first president, will afford 
every facility to the executive committee. About 30,000/. has 
been promised in subscriptions towards the building fund. 
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fasc. 6.—On the action of haloidhydric acids upon oxymethylene, 
by B. Tischenko.—On the constitution of the waters that 
accompany naphtha and are ejected by mud volcanoes, by A. 
Potilitzin.—On the fgrmation of bromides of aromatic hydro- 
carbons by the action of bromine and bromide of aluminium 
on the volatile parts of naphtha, by G. Gustavson.—On the 
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formation vf tertiary alcohols by the method of Butleroff, by W. 
Markovn:koff.—On propyl-allyl dimethyl carbinol, by M. Puto- 
-chin.—-On the determination of carbon in cast-iron and steel, by 
G, Zabudsky.—On the decomposition of orthoclase by pu'rehed 
matter, by S. Meschersky.—Notes by W. Tikhomiroff and 
A. Lidoff.—On the application of centres of acceleration of a 
superior order to the parallelogram of Tchebycheff, by N. 
Joukovsky.—On the magnetic momentum of bu dles of iron- 
wire, by P, Bakhmetieff. 

Bulletin de la Société des Naturalistes de Moscow, 1882, No. 4. 
—New mints, especially the European ones, by M. Gandoger, 
bein a description (in Latin) of forty-two new species of Pule- 
gium, four species of Preslia, Opiz., and 135 species of Mentha. 
—On the arrangement of plants for keeping upright, and on the 
supply of water for exhalation, by*V. Meschajeff, being a pre- 
liminary account (in German) of researches into the distribution 
and functions of the so-called mechanical tissue.—On the great 
comet 1882 II., by Th. Bredichin (in French).—Scientific results 
uf the borings undertaken at Moscow for water supply and 
canalisation, by H. Trautschold (in German), being the result of 
twenty-three borings made at Moscow which have pierced the 
boulder-clay 0°6 to 8 metres thick, or alluvial sands in the val- 
leys; a sheet of eluvium; the four Upper Jurassic layers of 

“green sandstone with Ammonites fulgens, Aucella deposits with 
Aucella mosquensis and Ammonites subditus ; black sand with 
Ammonites virgatus, and the usual black Jurassic clay which 
- affords a compact and widely spread layer ; a series of red and 
mottled clays, which may be Permian, underlie the Jurassic 
deposits and cover the Upper Carboniferous limestone. —Obser- 
vations on atmospheric electricity at Murom, by N. Zvorykin, — 
New adiitions to the kinetic of liquids, by Th. Sludsky (both in 
Russian).—The European and Asiatic species of Erirrhinus, 
Notaris, Scaris, and Dorytomus, revised by J. Faust (in German). 


Yournal de Physique Théorique et A ppliqué, August.—On a 
gravity barometer, by M. Mascart (three diagrams), —Descrip- 
tion of a new form of equatorial telescope and its installation 
at the Paris Observatory, by M. Loewy (one diagram).—On a 
synthetic apparatus ‘for producing circular double refraction ; 
on the radiation of silver at the moment of solidification, by 
M. J. Violle—The index of refraction of Iceland spar, by 
M. É. Sarazin.—Selective absorption of solar energy, by Mr. 
Langley.—On an instrument for correcting gaseous volume, by 
Mr, A. Vernon-Harcourt.—Change in volume of hydrated salts 
under the action of heat; the corresponding chemical changes, 
by M. E. Wiedemann. 

Aychives des Sciences Physique et Naturelle (de Geneve).— 
Memoirs on the new registering barometer in the meteorological 
observatory of Lausanne, by MM. H. Dufour and H. Amstein.— 
The structure of glaciers, by M. Ed. Hagenbach- Bischoff. —The 
” rheolyser, by M. E. Wartmann.—On the rotation of polarisation 
of quartz, by MM. G. L. Soret and E. Sarazin,—Observations 
on cometary refraction, by M. W. Meyer.—On the amount of 
hail that fell during the storms of August 21, 1881, and July 13, 
1788, and some remarks on the history of hail protectors, by M. 
Ch. Dufour. 
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Academy of Sciences, August 27.—M. Blanchard, presi- 
dent, in the chair.—A_ telegraphic despatch received by M. 
Dumas, through M. Pasteur, from the F rench Cholera Mission 
in Egypt, announces several important discoveries of a constant 
character, which will be communicated in detail later on. —Rew 
researches on the mode of action of the antiseptics used in 
staunching sores, by M. Gosselin. From experiments made on 
rabbits and frogs, it results that phenic acid, camphorated spirits, 
and similar solutions, are useful in two ways, partly by destroying 
germs, and thus preventing putrefaction, partly as astringents, 
by coagulating the albumen of the blood.—On the law of 
sequence in the evolution of the first vessels in the leaves of the 
Cruciferze (second part), by M. A. Trécul.—Astrophotographic 
studies, by M. Ch. V. Zenger,—On the production of the 
fundamental telluric groups A and B of the solar spectrum by an 
absorbing layer of oxygen, by M. Egoroff.—Remarks on a foetus 
which remained fifty-six years in its mother’s womb, by M. 
Sappey.—On some methods for determining the positions of the 
circumpolar stars, by M. O. Callandreau. On the measurement 
of time a reply to the observations of E. J. Stone, by M. A. 
Gaillot._—On a formula relative to the velocity of waves ; a reply 


to M. Gouy, by Lord Rayleigh. In the Comptes Rendus for 
May, 1882, M. Gouy, referring- to Lord Rayleigh’s correspond- 
ence in NATURE during the year 1881, recalls a memoir pre- 
viously published by him in the Comptes Rendus for November, 
1880, in which occurs the formula ` i 
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To this Lord Rayleigh replies that this formula had already been 
givea by him in the first volume of his work on “‘ The Theory of 
Sound,” published in 1877.— Researches: on’ the groups of finite 
order contained in the group of the homogeneous quadratic sub- 
stitutions with three variddles, by M. L. Autonne.—On the 
absorption of the ultra-violet rays by the aqueous humours of the 
eye and by some other substances, by M. J. L. Soret.—On the 
measurement of the potential differences and resistances between 
electrodes, by M. G. Cabanellas.—A new method of preparing 
the oxychloride of phosphorus, by M. E. Dervin.—Researches 
on the influence of the recurrent nerves on the respiratory move- 
ments, and on the modifications of these movements under the 
influence of ansesthesia, by M. Laffont.-0On a falling*star ob- 
served at Lille on the evening of August 11, by M. Héquet. 
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Imperial Academy of Sciences, July 5.—T. V. Tanovsky, 
on amido-azohenzene-parasulphonic acid.—E. Meiss] and F. 
Strohmann, on the formation of fat by hydrocarbons in the 
animal body.—A. Gehmacher, re earches on the influence of 
the pressure exerted by the bark on the growth and structure of 
the tree.—L. von Frankl and C. Freund, on the atrophy of 
skeletal muscles.—E. Auer von Welsbach, on the earths of 
gadolinite of ytterbium.—T. Kachler and F, V. Spitzer, on 
oxy-camphor prepared from camphor-bibromide.—T. Wiesner 
and R. von Wettstein, researches on the laws of growth of 
vegetable organs.—S, Fuchs, the histogenesis of the cortex 
cerebri of man.—A. Lustig, the knowledge of the course of 
nerve-fibres in the spinal cord of man.—F. K. Ginzel, astrono- 
mical researches on eclipses (part 1).—E. von Fleisch], on the 
laws of nerve irritability (part 7): on the irritability of current- 
less nerves, 
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SCIENTIFIC ASPECTS OF THE JAVA 
CATASTROPHE 


AUTION and scepticism, which are necessary to the 
student of every branch of natural science, ought to be 
the especial attributes of the vulcan ologist and seismologist. 
No other natural phenomena së strikingly affect the 
imaginajion or so powerfully excite the fancy as do the 
volcanic outburst and the earthquake. These catastrophes 
usually occur too with such startling suddenness and with 
such an entire absence of warning that the witnesses are 
not unnaturally paralysed by fear and terror. Under 
such circumstances the wildest and most improbable 
stories are received and circulated with easy credence, 
and no attempt is made to separate the real from the 
imagingry. 

Illustrations of thee remarks might be adduced in con- 
nection with each of the great subterranean disturbances 
which have taken place during recent years. Thus the 
accounts received of the earthquake of Agram stated that 
fissures had opened in the ground fro n which smoke and 


flames issued and along which volcanic cones were thrown : 


up. The report of the Commission appointed hy the 
Hungarian Government to investigate the facts of the 
case upon the spot proves conclusively that these stories 


had no other foundation than the emission of small jets ` 


of water and the formation by them of sand-cones, a phe- 
nomenon frequently witnessed during earthquake shocks, 
An article in the last number of this Journal upon the 
recent earthquake in Ischia shows that similar dis- 
crepancies exist between the first hastily-published ac- 
counts and the soberer testimony of careful observers. 

In the case of the Java catastrophe, however, there 
appears to have been at least one attempt to hoax the 
newspaper-reading public by deliberately manufactured 
accounts of the event. A detailed statement purporting 
to come from an eye-witness, and telegraphed by way of 
America, was published in many of the daily papers. 
The circumstances recorded in this statement would have 
been startling indeed had they been true, but, as a writer in 
the Sco¢swaz has already pointed out, the account bears 
too manifestly on its face abundant proofs of its want 
of genuineness. 

Setting aside these fictitious accounts, and making 
every allowance for the exaggeration naturally resulting 
from terror, and the difficulty which under the circum- 
stances of the case there must be of obtaining reliable 
information, sufficient remains to prove that the recent 
catastrophe resulted from one of the grandest and most 
destructive volcanic outbursts which have occurred in 
modern times. 

The scene of this outburst was at what is at the present 
day probably the focus of the mostintense volcanic activity 
upon the face of the globe. 
no less than f&rty-six great volcanic mountains, nearly 
one half of which have been in activity during historical 
times. 
southern part of Sumatra. Since the colonisation of 
these islands several volcanic eruptions on the very 
grandest scale have taker®place, at points not very distant 
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from the scene of the recent catastrophe. In 1772 oc- 
curred the great eruption of Papandayang, when the 
whole upper part of the mountain was blown away, 
leaving a vast crater fifteen miles long by six miles broad. 
The quantity of material ejected during this eruption was 
so great that, according to Dr. Junghuhn, an area of seven 
miles radius around the mountain was in a single night 
covered with scoriæ and ashes to the depth of nearly 
fifty feet. Forty native villages were overwhelmed, and 
3000 persons perished. In 1822 the neighbouring volcano 
of Galunggong was in eruption, and 114 villages were 
buried beneath the scoriz and ashes, while the destruc- 
tion of human life was so great that more than 4o00 killed 
were recorded in the offieial reports. 

According to the moŝt reliable accounts received up to 
the present time, the recent outbreak would appear to 
have been far more fatal to human life than either of its 
predecessors, and the most potent agent of destruction in 
this, as in so many other cases, would seem to have been 
the great sea-wave produced by the earthquake-shock, 
rather than the showers of materials ejected from the 
volcanoes. 

Divested of their marvellous accompaniments, and read 
by the light of modern vulcanologic science, the accounts 
already received of this great catastrophe seem to prove 
' the occurrence of the following events :—First, the ejection 
of enormous quantities of fragmentary materials; se- 
condly, the production of great changes in the form and 
outlines of the volcanic Island of Krakatoa ; thirdly, the 
throwing up of a line of new volcanic cones on a fissure 
opened in the sea-bed between Java and Sumitra; and. 
fourthly, the occurrence of one or more earthquake shocks, 
giving rise to forced sea-waves of great destructiveness. 

The quantity of materials ejected during these eruptions 


- is proved by two facts recorded in the accounts already 


| published: firstly, the widespread and long-continued 
darkness, doubtless produced by the clouds of finely com- 
‘ minuted dust carried away from the volcano by the wind; 
and, secondly, by the vast mass of scoria which sgems 
i to have accumulated upon and floated over many portions 
: of the surface of the surrounding seas. : 
Concerning the extent and nature of the changes of the” 
features of Krakatoa we must await further and reliable 
i evidence. As in the case of Papandayang, the destruc- 
tion of the volcano was doubtless primarily due to the 
eruptive action, which truncated the cone and formed a 
gigantic crater, and whether or not this action was accom- 
panied by subsidence, whereby the disappearance of the 
| 





island was consummated, it remains for further investiga- 
tions to determine. It is well, however, to bear in mind 
that many reputed cases of the submergence of islands 
have on further examination resolved themselves into the 
removal of materials by explosive action, just ase most 

_ Instances of the elevation of volcanic islands above the 
sea-level have been doubtless due to the piling up of the 

| materials above the level of the waves. 

The position and relations of the new line of volcanic 


l 
, cones must be determined by the surveying vessels which 
i 


will doubtless be sent to the spot so soon as it is con- 
sidered safe to do so. Fortunately a number of admirable 
charts of these seas have been constructed by the hydro- 


| graphers of this and other countries, and by a comparison 


of these with the new charts which will now have to be 
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madè we shall be able to judge of the actual changes in 
the features of this part of the globe which have been 
wrought by this great outburst. It appears to have 
been the first belief of the naval authorities upon the spot 
that these changes were of such magnitude as to render 
it unsafe for vessels to attempt to pass -the Straits of 
Sunda until new surveys had been made. Later accounts, 
however, prove that the principal channel by which 
vessels traverse the straits has remained unaffected by 
the eruptions. 

We may confidently hope that a comparison of the 
times at which the great sea-wave, produced by the earth- 
quake, reached various ports will enable us to correct and 
extend our knowledge concernin® the depth of certain 
portions of the Pacific and Indian Oceans. For this, as 
for many other details of great importance to science, we 
must await the careful collection and sifting of evidence 
which will doubtless be undertaken by a Commission 
appointed by the Dutch Government. 

The portion of the Island of Java visited by this terrible 
calamity is exceedingly fertile, rich, and populous, and if 
the present estimate of the loss of life be not excessive, 
this catastrophe must probably rank as the greatest which 
has occurred in modern times, so far as the destruction of 
human life is concefned. 

The repeated eruptions of Vesuvius and Etna have 
failed to drive away the vine-dressers from the fertile 
slopes of those mountains, and in the same way the forces 
of destruction which evidently lie dormant beneath Java 
only produce temporary interruptions inits story of plenty 
and prosperity. As it is now, so was it in past geologica] 
times. The districts of Hungary, Auvergne, and the 
Inner Hebrides, which in former geological periods were 
subjected to subterranean disturbances similar in character 
and violence to those which now affect Java, were, in 
the intervals between the volcanic outbursts, rich and 
fertile, a fact which is testified to by the remains of forests 
and of the wild animals which roamed through them, 
found*in the deposits lying between successive lava-flows. 
Volcanic eruptions are frequently very destructive ; earth- 

uake shocks are often sll more fatal to man and his 
works ; but fortunately successive catastrophes of both 
kinds are usually separated by long intervals of time, and 
it is the recognition of this fact which leads men to brave 
alike both kinds of danger. 


AUTUMN SANITATION 


[T is not only the steady decline of cholera in Egypt 
that gives substantial assurance that we shall now 
escape any epidemic in this country, but it is also the 
advancing season. There are, however, few subjects cong 
cerning which less is known than the influence of climate 
and season on the progress of the infectious diseases. 
But, as regards cholera, we know from experience that it 
is not very likely to make its appearance in this country 
when once the colder weather has set in. It has gene- 
rally first shown itself with us during the hot summer 
months, and it is probable that a foul, damp air, together 
with a certain degree of warmth, are most favourable to 
its prevalence: It is not that we have never suffered 
from it during the colder months, for it was somewhat 


widely prevalent in October and November of 1853, the 
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year which preceded the great epidemic of 1854, when só 
many cities, both in the Old and New World, were 
devastated. And even though actual winter has, even on 
such an occasion as that referred to, for a time completely 
checked the further progress of cholera, yet there is no 
reason to believe that any cold which the human frame 
can bear has the power of destroying the infection. At 
Moscow and at Orenburg in 1830 cholera prevailed in 
spite of a temperature of — 4° F. And judging from 
analogy it would appear that much lower degrees of tem- 
perature than these fail to destroy infections such ‚as that 
of cholera. Thus, tubes containing the characteristic 
spores of the bacillus anthracis have been exposed to a 
temperature of — 32° F. f and yet on being thawed they 
have remained potent for harm as before. Indeed, we 
may infer that, provided other conditions necessary for 
the life of the contagion are present, warmth is not 
essential, and that no amount of cold is absolutely in- 
compatible with the development either of the cholera 
poison or of the infection of many other contagia. Still, 
cholera has been with us essentially a summer epidemic, 
and as each week of the present month passes away with- 
out its being imported into the country we may feel more 
and more assured that we have succeeded in escaping the 
danger of an outbreak. 

There is also another disease that with the commence- 
ment of autumn rapidly subsides. We refer to that form 
of diarrhoea known as infantile, a specific disease that 
causes year by year a large fatality, especially in certain 
of our manufacturing towns. This disease, too, is, to a 
certain extent, one of season. At Leicester, Preston, and 
Nottingham, the death-rate from this*cause is always 
exceptionally high during the third quarter of the year, 
its main incidence being on the first two months of the 
quarter. Thus, taking the year 1881, it appears that, 
whereas the mortality from this cause in the twenty large 
towns and cities of England was 409 and 593 respectively, 
it rose to 4390 in the third quarter. But temperature 
alone does not account for this large mortality. Oldham, 
Rochdale, and Halifax resemble the three towns above- 
named in many important social and other respects ; they 
do not materially differ from them as regards climate, and 
yet the infantile diarrhoea death-rate is with them always 
exceptionally low. Indeed the difficult problems con- 


` nected with the etiology of this disease are such that the- 


Government have commissioned Dr. Ed. Ballard to 
make a comprehensive inquiry into its causes, and it is 
hoped that his investigations, which have now been in 
progress for more than two years, will throw important 
light on the whole subject. 

But as the diseases of one season subside those of 
another make their appearance. Many of the public are 
under the vague imyression-that cold weather and a good 
sharp frost have some effect in “clearing the air” amd in 
getting rid of infection. But, as regards some diseases, 
this is altogether a mistake. Thus, typhus fever and 
small-pox, which are at their lowest ebb, or altogether 
disappear, during the hotesummer months, tend to re- 
appear as the autumn sets in, and they assume their 
greatest force at the depth of winter. But this again is 
probably not all due to seasonal causes. The cold with 
which these diseases are so specially related forces those 
who are poor and ill-clad to femain huddled together 
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_ indoors ; the greater the cold, the worse the overcrowding 
in the densely-peopled portions of our cities, and hence 
opportunities for personal infection, which are at their 
minimum in the hot summer months when doors and 
windows are open, reach their maximum in the coldest 
months. . 

Some diseases find the autumn months especially 
congenial to their development and spread, and of these 
the one that merits most attention as the present season 
advances is enteric fever, or typhoid fever as it is more 
commonly, but less appropriately, named. So peculiarly 
is this affection identified with the autumn months that 
amongst its best-known synonygs the terms autumnal 
fever or fall fever are well known; and under ordinary 
circumstances the largest number of attacks occurs in the 
month of October; November follows next, and then 
come September and August. Fortunately, as regards 
enteric fever also, something more than season is needed 
to favour its appearance and spread. The infection of 
enteric fever is of all others the one that in our climate 
can most easily be rendered harmless. For its develop- 
ment it needs that special form of filth which is asso- 
ciated with human excreta, and whether these foul the 
air of our dwellings by reason of defective means of 
drainage, or whether they pollute the soil on which we 
live or from whence we derive our water supplies, it 
matters little. Wherever the contamination is there is 
a soil adapted to the reception and cultivation of the in- 
fection. In this respect enteric fever resembles cholera, 
and, if the warnings which have been so widely circu- 
-lated throughout éhe country during the past few months 
with regard to the measures that should be taken with a 
view to the prevention of the latter disease have not 
been unheeded by the public and by our sanitary authori- 
ties, we should this autumn feel more satisfied than we 
ever have done that the conditions necessary to the 
spread of this autumnal fever do not prevail amongst us 
as they have done heretofore. Scarlet fever, again, often 
reaches its widest prevalence towards the commencement 
of the fourth quarter of the year; and respiratory 
diseases, including pneumonia, which has now come to 
be regarded as much more frequently a specific pulmonary 
affection associated with defective local Sanitary circum- 
stances than a mere result of cold, as a rule rise steadily 
in prevalence until about the middle of N ovember, when 
they again tend to subside. 

Seasons and their predisposing influences must neces- 
sarily go and come, but they alone do not suffice for the 
production of the specific infections. As the science of 
preventive medicine progresses, we may hope that other 
conditions, as necessary to the development of infection 
as are the climatic ones, will steadily be removed, and 
that our sense of security against preventable disease 
may not be troubled by mere considerations of season. 
For the moment the indications are to secure that the air 
in our dwellings, as also our water, milk, and other food 
supplies, shall he as far as prag¢ticable free from the risk 
of all contaminating influences ; to maintain, as regards 
our homes and our bodies, the utmost procurable cleanli- 
ness ; and so to clothe ourselves that we shall be able to 
resist the depressing effects of the damp and cold which 


are sure to alternate with the finest weather an autumn 


season can produce. i 


TROPICAL AGRICULTURE 


The Tropical Agriculturist: a Monthly Record of In- 
Jormation for Planters of Cofee, Teg, Cocoa, Cinchona, 
Indiarubber, Sugar, Tobacco, Cardamoms, Palms, Rice, 
and other Products suited for Cultivation in the 
Tropics. Compiled by A. M. and J. Ferguson, of the 
Ceylon Observer. (London: J. Haddon and Co., 3, 
Bouverie Street, 1882.) 


BULKY volume containing thirteen monthly num- 
bers and occupying more than a thousand pages 

can hardly fail to contain a large amount of varied and 
useful information, espegially when it deals with such a 
subject as tropical agriculture. Not only tropical but 
subtropical regions are laid under tribute, the latter being 
represented chiefly by Southern Australia, New Zealand, 
and China, while Ceylon and the various provinces ‘of 
India receive, as might be expected, the greatest share of 
attention. There are, moreover, abundant references to 
several oceanic islands which have within recent years 
been invested with more or less political interest. Thus 


of Fiji it is stated that the planters are chiefly concerned * 


in growing sugar-cane, coffee, and cotton, and though it 
is claimed that the first-named is indigenous, the best 
kinds of cane grown in the plantations have been intro- 
duced. The Sea Island cotton is easily cultivated, but 
the production has lately fallen off, the quotations 
being too low to tempt the planter. Tobacco answers 
well, and it is believed that cocoa, tapioca, ginger; 
pepper, and all sorts of spices, camphor, and vanilla, 
might also be profitably grown. Madagascar appears 
to have bright agricultural prospects before it, as it is 
admirably adapted to the cultivation of sugar and coffee, 
and indeed as a sugar-growing country it seems likely 
that it will before many years leave Mauritius in the 
background. The small islands between Madagascar 
and the mainland are enthusiastically spoken of as a new 
planting region : “situated ina most salubrious climate 
between the southern tropic and the line, they are 
admirably adapted for the cultivation of sugar, ¢ofiee, 


vanilla, cocoa, spices, cloves, and other products, many on 


which are pure articles of luxury, and will always com- 
mand a high price in the European market.” 

Judging from the space allotted to them and the amount 
of interest that appears to centre round them, the staple 
crops of tropical agriculture are tea, coffee, cocoa, and 
sugar ; cinchona and tobacco; indiarubber, cotton, and 
gums, to say nothing of rice. Of the first group, tropical 
countries may rest fairly securely in the cultivation of 
tea, coffee, and cocoa, and although the sugar-cane is largely 
planted in the southern United States and the sugar-beet 
ifso extensively grown in Europe, yet we gather that*sugar 
cultivation is a thriving industry in India, Java, Mauritius, 
the Malay peninsula, Queensland, Fiji, Brazil, Jamaica, 
and Trinidad. Cinchona is of course a highly popular 
subject, and from this volume alone a very large amount 
of useful information may be gleaned. On account of 
the rapid development of the electrical industries and of 
the increasing use of elastic tires for wheels, the demand 
for indiarubber and guttapercha is continually increasing, 
and this will no doubt be met by the extended cultivation 
of these products. The official papers relating to the 
introduction of the Para and Cearaerubber plants into 
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India are reproduced ; the original seeds which were ob- 
tained in South America were sown at Kew, and the 
young plants sent thence to the East, but the precarious 
nature of the undeftaking may be inferred from the fact 
that only about three per cent. of the seeds germinated. 
It is pleasant to read here and there spontaneous testi- 
mony to the value of the Royal Gardens at Kew and of 
the Indian Botanic Gardens. 

Of controversial subjects the coffee leaf disease at- 
tracted most notice, considerable space being devoted to 
the reports and letters of Mr. Marshall Ward, and to the 
discussions arising therefrom. On p. I5 is a complacent 
suggestion that as crops cannot ealways be got from the 
branches of the coffee tree they mtght be got in another 
form from the roots by grinding up the cockchafers that 
there abound and selling the beetle powder, mixed witha 
little coffee, as real coffee, carrying on the entire manu- 
facture in Ceylon to prevent any tampering on the part 
of dishonest middlemen in London! This pleasant 
notion is based on the assumption that “the British 
public will consume anything not absolutely dirt that is 


° sufficiently adulterated to suit their palates.” 


The marked contrast between our home agriculture 
and that of the tropics is afforded in the very few and 
scanty references to live stock of any kind. English 
agriculturists are continually relying more and more on 
their flocks and herds and less on their corn crops for 
remunerative returns. There is, indeed, a solitary refer- 
ence to Aden cattle, which are bred inland, and derive 
their name only from the port whence they are shipped. 
They have a high reputation as dairy stock, and have 
been used with success for crossing with some of the 
Indian herds on the Government farm at Saidapet, 
Madras. The only allusion to sheep-farming is to that of 
Australia. 

Of course, in such a volume as the one before us, the 
matter is necessarily of a very heterogeneous character, 
but ig is all concerned more or less directly either with 
agriculture itself, or with the economic and industrial 
aspects of the art as pursued in the hotter regions of the 


Swiobe. As a record of the experience of tropical planters, 


of the difficulties and drawbacks of climate and of soil 
they have to contend with, of the good or indifferent 
results which have attended their efforts at acclimatisa- 
tion, of the measures they have adopted to minimise the 
evil effects of insect or fungal attacks, and not less as an 
interesting historical summary of the progress of tropical 
agriculture, such a work as this carried out on the lines 
on which it bas been begun cannot fail to possess a per- 
manent value. Young men especially, who, having learnt 
something of the art of agriculture in the stern school of 
Britigh farming, would fain try their skill under a tropical 
sun, will find collected here a large mass of useful infor- 
mation such as perhaps it would hardly be possible to 
obtain elsewhere. W. FREAM 





OUR BOOK SHELF 


Vorlesungen über Pflanzen-phystologie. Von Julius Sachs, 
(Leipzig : Wilhelm Engelmann, 1882-83.) 

THE fourth edition of Prof. Sachs’s well-known text- 

book of botany being nearly exhausted, his friends and 


publishers urged hign to set about the preparation of a | 
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new edition ; but the revisal necessary for the publication 
of the fourth edition had been so irksome that nothing 
would induce the author to attempt the task again. 
Moreover his views on many important questions con- 
cerning the physiology of plants had changed: points 
once considered all-important had lost much of their im- 
portance, and expanded views acquired in the progress 
of time could not be made to fit into the framework of the 
old work. ‘ 

Prof. Sachs for years has been a most successful 
teacher of botany. Hfs text-book, large and technical 
though it was, has had a most successful career in 
German-speaking countries; translated into French by an 
eminent French botanist, and into English’ under the 
auspices of the Delegateg of the Clarendon Press at Ox- 
ford, there needed no higher testimonies to its worth ; 
still, instead of being content with the success of his 
volume, he now refuses to look at it, and utterly casts it 
from him. “As long as the artist is pleased with his 
work, he can add a touch here and there, or can even go 
in for greater changes ; but this is not sufficient when the 
work has ceased to be the expression of his idea, and this 
is the attitude I stand in with regard to my text-book.” 
This state of mind has resulted in the publication of the 
fine volume which we now notice; in size and general 
appearance it differs very little from the author’s text-book, 
but under the style of lectures it appeals to a wider circle 
of readers than mere college students. Ardently anxious 
that the very important modern views on plant physiology 
should be known to all fairly educated people, these 
lectures, without sacrificing scientific accuracy, are written 
in a style as free as possible from the fatiguing use of 
long and purely technical words; they are purposely 
written too in a slightly dogmatic style, for it is clearly a 
lecturer's duty to put before his audience his own indi- 
vidual views upon even debated questions; his hearers 
have a perfect right to know what impresion the general 
aggregate of scientific facts has made upon his mind, 
and while this would be out of place in a technical text- 
book of the science, it harmonises well with a course of 
lectures. , 

At the end of each lecture some—we could have wished 
for more—bibliographical notes are added for the benefit 
of those readers who wish to plunge deeper into the 
subject. 

The publishers wished that a new revised edition of the 
systematic part of the text-book should have been “tagged” 
on to these lectures, but Prof. Sachs declared that he had 
neither time nor inclination for the task, which he com- 
mits to the care of Prof. Goebel, whose separate treatise 
on this part of the subject has lately made its appearance. 
We hope the day may not be far off when these charming 
lectures on plant physiology will be read in English by a 
large number of our cultivated public. E. P. W. 


Accented Five-figure Logarithms of Numbers from \ tc 
99999 without Differences. Arranged and Accented 
by L. D’A. Jackson. (London: W. H. Allen, 1883.) 


Iy this work are comprised two sets of tables. The first 
set (pp. 1-221) is indicated by the above title-page ; the 
second is entitled % Accented Five-figure Logarithms o; 
Sines, Tangents, Cotangents, and Cosines of Angles from 
o° to 90° to every Hundredth of a Degree ” (pp. 224-270). 
There is, further, a one-page ‘‘ Comparison of Frenc} 
and English Decimal Scientific Systems at 32° and 39 
Fahrenheit in vacuo.” The possessors of the same 
author's “ Accented Four-&gure Logarithms” are already 
acquainted with his principles of accentuation ; to thos 
who have not this work we need only say that excess anc 
defect are clearly indicated in the printing, and that the 
degree of accuracy attainable in any piece of calculatior 
is very rarely inferior to that reached by the longer calcu 
lations with the ordinary sevenefigure tables. The loga 
rithm of any number js seen at a glance, so that there 
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is no using of differences, proportional parts, or anti- 
logarithms. In his introduction the author works out 
some examples with ordinary unaccented five and seven- 
figure tables, and with these accented tables. On the 
hypothesis that the tables are correctly printed—we have 
detected no error—we commend this book as being one 
that will save much time in calculation without entailing 
a loss of accuracy. The figures are very clearly printed. 
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LETTERS TO THE EDITOR 
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[The Editor does not hold himself responsible for opinions expressed 
by hts correspondents. Neither can he undertake to return, 
or to correspond with the writ&s of, rejected manuscripts, 
No notice ts taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


E The Earthquake of Ischia 


In NATURE, August 30, P. 414, a correspondent remarks: 
** The recent catastrophe in the Island of Ischia has called the 
attention of those who make a study of such disturbances of the 
earth’s surface to the simultaneous occurrence of earthquakes in 
various parts of the world”; while in NATURE of August 16, 
p. 368, Mr. Milne, in his article on ‘‘ Earth Pulsations,” says : 
“ The directions in which these tips of the soil take place, which 
phenomena are noticeable in seismic as well as microseismic 
motions, Rossi states are related to the directions of certain 
lines of faulting.” 

With a view to call attention to the connection between earth- 
quakes occurring in different parts of the globe, either simul- 
taneously or successively, I submitted to the British Association 
at Swansea 2 paper on the relation between coast-line directions 
and local ties in Eugope marked by frequency of earthquakes, 
as also a map illustrative thereof. In this paper, and in a previous 
one published in the Transactions of the Royal Irish A cademy, 
I started with, and endeavoured to prove, the principle laid 
down by Rossi as to the connection between lines of faulting and 
earthquake movements, and the map submitted tended to show 
this relation as being very marked for certain lines of direction, 

I now beg leave to call attention to the following lines of 
action shown thereon in relation with the Ischia earthquake. 
Amongst the lines cited were those of the east ccast of Sweden and 
east coast of Sardinia, both nearly parallel, and thereon marked. 
As regards the first, I state in the memoir (p. 508 of the 2yo- 
ceedings of the Royal Irish Academy, 2nd series, vol. iii. ; Science, 
No, 8, May, 1882) :— 

“The section of this line between Rome and Rimini is one of 
the best marked earthquake lines in Italy, whilst the section be- 
tween Pola and Brück is also well defined as a direction by a 
series of points along which shocks have been continually occur- 
ring.” I further add : “ Between Palermo and N aples a parallel 
to this coast-line seems to be marked by earthquake movements 
cited as having extended from one point to the other (April 16, 
1817)” Now this line passes precisely at Ischia, and, being 
extended, passes at or near the following places noticeable for 
earthquakes :— 

Corleone, Palermo, Ischia, Teano, Isernia, Lanciana, Grossa 
Island, Neustadt (Carmola), Marburg, Semering Pass, Neu- 
burg (near Vienna), Znaim, Glatz, Breslau. Its prolongation 
represents the axis of the Baltic and the cgast-line of Finland 
from Nystad to Biorniborg. 

The west coast of Sicily furnishes a parallel to this direction, 
and on it are the following earthquake points :— 

Frosinone, Aquila, Aseoli, Laybach, Hirschberg, the Riesen- 
gebirge, Glogau, and quite recently (May) the points in Fin- 
land—Nykerleby, Wasa, and Itterseppo. 

Although unacqfainted with the geology of the countries tra- 
versed by these directions, I am convinced that there occurs 
marked jointing both in Sicily and in Italy corresponding to the 
direction of these lines, about N. 10° 30° E. 

It seems to me that they furnish a means of connecting these 
phenomena, and that they allow of some approach being made 
to the determination of the laws which govern the occurrence of 
earthquakes in these parts of Europe. J. P. O'REILLY 
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Mr. Romanes and Modern Philosophy 


As an adherent of the school of thought which Mr. G, J. 
Romanes (NATURE, vol. xxviii. p. 387) has subjected to such a 
spirited criticism, I may perhaps be allowed to make a few 
comments upon his position. ° 

If all science, at least all that has outgrown the mere registra- 
tion of facts, consists in the application to the latter of certain 
necessary principles of thinking, it is at least possible that philo- 
sophy—an important part of whose function is the systematic 
elncidation of these principles—may be of some use in scientific 
procedure. ; 

Mr. Romanes, if he accepts the fact that nature is an object 
of knowledge, cannot deny that it is governed by the essential 
conditions of knowing. It is usual, but hardly fair, to confound 
such obvious statements with the subjective idealism which 
‘‘ makes the universe revolye round the philosopher.” A neces- 
sary principle is one that gvidently does not apply simply to the 
experience of a single man, a corollary that ought to save much 
confusion concerning the relations between mind and matter. 
If, too, it had been recognised that such principles admit of no 
ulterior possibilities, we would have been spared the controversy 
aner t non-Euclidean space. 

With regard to their application to facts of experience, or 
conceptions derived from these, it may be remembered that the 
sciences in whose results we place the most confidence—e. g. 
mathematics, mathematical physics, and astronomy, are chiefly 
deductive. With regard to the portions of these which appar- 
ently consist of empirical generalisations, it should not be im- 
possible to show that they, in common with the whole of mathe- 
matical science, really flow from the constitutjon of our experience 
of nature. 

In dealing with the question of mechanism and teleology it is 
a common error to think that in using the higher categories there 
is any supersession of such principles as those of cause and 
effect. As objects of outer experience, organisms are certainly 
conditioned by the latter; but when they are regarded as sub- 
jects, as well as objects, we are compelled to recognise the one- 
sidedness of such categories—to read into them, as it were, our 
own active subjectivity. Even the most dogmatic materialist 
might su:pect that the conception of cause and effect is not 
adequate to a complete solution of the problems presented by 
living beings. In accepting causality, then, as a truth of uni- 
versal application, it is not in any sense unscientific to regard it 
as merely one among the principles which regulate nature. 

With regard to the special applications of teleology (in the 
philosophical sense), it is easy to find instances of incorrect 
deduction, because of the undeveloped condition of this portion 
of the subject. Treatises upon it can therefore only be çon- 
sidered as suggestive. Mr. Romanes seems to fear that such 
efforts will create a dogmatism fatal to scientific progress, 


although he is aware that the tendeney of the times is in eg d 


the reverse direction. The æ priorz of modern philosophy is of 
far different nature from that of scholasticism, and may be iu 
many cases quite as scientific as that which determines the im- 
possibility of perpetual motion, or prophesies a transit of Venus, 
Crewe, August 30 ALFRED STAPLEY 





Animal Intelligence 


THE columns of NATURE have sometimes been open to state- 
ments illustrating the practical sagacity of animals of the lower 
classes. Allow me to place before you the history:of an occurrence 
which appears to ‘prove the power of organisation in the common 
house-mouse, 

The room to which I shall refer is one of several which were 
buift as additions to the original house; it was used solely as a 
bedroom, I think it very probable that the old and the new 
apartments were so united that there was no clear mouse-way 
between them. 

I had been sleeping alone in the room, I believe for several 
weeks, without any disturbance. One night I was woke up, I 
believe some hours after midnight, by such a grinding under the 
floor as I never heard before. It was evidently useless for me 
to attempt to interrupt it, and indeed I was rather curious to 
observe what would ultimately happen, and I lay quiet in bed. 
Daylight approached, and still the grinding continued. At last 
the noise suddenly ceased, and in a minute the room seemed to 
be filled with mice, running about in every direction. I did not, 
however, perceive that they mounted the bed or the bed-furniture. 
At last I perceivedea mouse ascending the wall. In my full 


front view was a long bell-pull, hanging nearly from the ceiling 

to the floor. A mouse (I fancied, larger than the other mice) 
deliberately climbed to the top, turned himself round, and for 
some minutes quietly surveyed the room; then deliberately 
descended ; and, in two or three minutes, not a mouse was left 
intheroon, I slept in the same room many weeks after this 
occurrence, but I never again perceived the sign of a mouse. 

I imagine that the mice inhabiting the house had perceived 
that this room was now partially inhabited, and that they sus- 
pected that it would probably contain something interestiag to 
them; that, acting under a general, or chief engineer, they 
directed the whole strength of their tribe to work an entrance 
into the room; tbat their chief engineer, as soon as an entrance 
was gained, proceeded to examine the contents of the captured 
fortress ; and that, thoroughly disappointed, he gave the signal 
for retreat, which the whole body of mice instantly obeyed. 

‘ September Io š A. B. G: 





“Cholera and Copper” 


«WITH reference to the letter on the above subject in this 
week’s NATURE, it is quite true that the last visitation of cholera 
was especially severe here, yet in no single instance was a 
worker in the copper works of the neighbourhood attacked. It 
is the common boast of the copper-men that, although they lost 
many members of their family, living in the same house, by the 
dread disease, yet neither in the last visitation nor the previous 
ones was there a copper-man, 7.¢. a man working at a furnace, 
attacked. . 

There is no doubt that these men take large quantities of 
copper sulphate into their systems, for not only do they breathe 
the fine dust of regulus always floating about, but they handle 
their food with unwashed hands, or, if washed, not washed 
clean, and that their hands are covered with soluble copper salts 
is evidenced by their action on the iron tools which they handle, 
these quickly receiving a deposit of metallic copper. 

This seems to be pretty fair evidence that copper is a pre- 
ventive for cholera, 

I may point ont that it is not copper or any of its compounds 
which injures the vegetation, but sulphur dioxide, the principal 
gas evolved in smelting copper ores, and which goes by the 
name of ‘‘ copper smoke.” - WW. TERRILL 

' Ffynone Club, Swansea, September 8 





Antiquities saved by Protective Resemblance 


A LARGE number of pillar stones marked with crosses, early 
Christian inscriptions and oghams, have been destroyed in Britain 
by farmers during the present century; a still greater number 
mustshave been destroyed hefore these objects began to attract 

“eyaspecial attention. A great number of the still remaining 
examples have been utilised as gate-posts and rubbing-stones 
for cattle, 2.2. upright stones set up in fields by Welsh farmers 
for cattle to rub their itching skins against. 
resemblance of the slightly squared inscribed stones has pro- 
tected them from destruction. A few of the flatter examples 
have been utilised as bridges over narrow streams, Nearly all 
the examples which have not resembled the above-mentioned 
objects have met with destruction. It is a sort of survival of the 
fittest. 

In Wales there are many ruined churches and monastic 
establishments with interiors gutted. Most of the old stone 
altar-slabs have so closely resembled doorsteps, that they have 
been saved. It is no uncommon thing to see an altar-slab with 
its five little crosses utilised as a doorstep to a cottage neę a 
deserted church. . 

The bowl of a font often bears a sufficiently strong resem- 
blance to a pig-trough to insure its preservation, and if the font 
is not visible in a ruined church the strong probability is it will 
be found utilised as a pig-trough in some neighbouring farm- 
yard. Fonts with shallow bowls are specially preserved. — 

Stone coffins sometimes owe their preservation to their re- 
semblance to and suitability for horse-troughs. : 

In some instances old churches are now used as barns, and in 
others as residences for farmers or farmers’ men; sometimes a 
wooden floor has been erected across an old church and the 

pper part used as a’store for hay, and the altar end as a pantry. 

I have seen the recess of the piscina furnished 

lard. A fortuitous¢esemblance has protected it. 
e 
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with a wooden 
door and the interior used as a cool aad ere for butter and 


(Sept. 13, 1883; 





I could write out a large number of examples of the above 
and other curious instances of ‘“‘protective resemblance” in 
antiquities. Indeed the above facts are so well known to 
autiqaries that, unless very inconvenient, no -“ rubbing-stone”’ or 
stone gate post is left unexamined in a strange district. Door- 
steps, flat stones across streams, and stone hog-troughs are always 
carefully scrutinised by experienced archeologists. 

WORTHINGTON G. SMITH 





Meteor 


A METEOR of surpassing brilliancy made its appearance here 
at about 4.46 p.m. on July 12. Its form might be deseribed as 
somewhat rocket-like. It was observed streaming slowly from 
the west in an easterly direction, at an apparent altitude of about 
45 degrees. Some idea gf the brilliancy of this phenomenon 
may be formed when it is mentioned that it was seen in broad 
daylight, the sun setting on that day at 4.35 p.m. I notice 
the meteor was observed over a wide extent of country on the 
Canterbury Plains ; it was noticed from Christchurch, and also 
at Rangiora, to the north. Tuomas H. POTTS 

Ohinitahi, New Zealand, July 14 





. The Meteor of August I9 


THE meteor described in your issue of August 23 (p. 389) was 
well seen here (lat, 1° west, long. 54° 15’ north) and formed a 
splendid object. It bore a little east of south, and its apparent 
path was nearly horizontal from west to east, towards and at 
about the same declination as the full moon. It would be 
interesting if its height above the earth were approximately 
ascertained and stated from the various observations made. 

The Grange, Nawton, Yorkshire Cc. D. 


HERMANN MULLER 


TAE news of the death of Hermann Müller of Lippstadt 

will come with a sense of persomal loss to many of 
our readers, who have looked with interest for his frequent 
contributions to the columns of NATURE on the branch 
of natural history which he has made specially his own— 
the mutual relations to one another of insects and flowers 
in promoting cross-fertilisation. Much as we owe on this 
subject to some of our own naturalists, especially Darwin 
and Lubbock, the chief authority in it is, and probably 
always will be, Hermann Müller. Any future inquirer 
will necessarily turn, for the main part of his information, 
to his two great works, ‘‘ Die Befruchtung der Blumen 
durch Insekten,” published in 1873, and “ Alpenblumen, 
ihre Befruchtung durch Insekten,” published in~188r. 
The mass of information contained in these volumes is 
simply marvellous. In the first place the author has 
worked out with the greatest care the structure of those 
classes of insects which play the greatest part in the fer- 
tilisation of flowers with regard to their capacity for collect: 
ing nectar or pollen, and for carrying pollen from flower tc 
flower. Avery large proportion, including all the commone! 
ones, of the species which make up the phanerogamic 
flora of Central Europe are then taken up seriatim, the 
structure of the male and female organs described, illus 
trated often with very careful drawings, and always witl 
reference to any special contrivances connected with the 
mode in which’ insects obtain the honey; and then a lis 
is given of all the insects which he has observed visitins 
the flower. No one who has worked in the same fielc 
will fail to recognise the unfailing trustworthiness anc 
accuracy of his observations, The “Befruchtung de 
Blumen” has only during the present year been presente 
to English readersin Mre D’Arcy Thom son's translatior 
with an appreciative preface by the late Mr. C. Darwir 
a notice of which will shortly appear in our columns. Bu 
these two works by no means exhaust Prof. Müller 
labours in‘ his favourite subject, as his numerous contri 
butions to our columns show. He was also a frequen 
contributor to the German pefiodical Kosmos, discussing 
with great wealth of knowledge and acute reasoning, th 
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origin of species, the genesis of the colours of flowers, the 
laws of variation, and other similar subjects. Dr. Müllers . 
contribution, ‘‘Blumen und Insekten,’? to Schenk’s 
“Handbuch der Botanik,” which forms a part of the 
“ Encyklopzdie der Naturwissenschaften,” now in course 
of publication, is an admirable résumé of the whole subject. 
Dr. Müller died in harness,-having fallen a victim to 
an attack of inflammation of the lungs at Prad, in Tyrol, 
on August 25. A. W. B. 


sus : ee : <= : 
SECOND NOTE ON THE ELECTRICAL 
RESISTANCE OF THE HUMAN BODY 


THE fact that the note on this subject inserted in 

NATURE, June 14, p. 15@, was copied zxz extenso 
by the Electrical Review, by the New York Electrical 
World, and I believe by some other papers, as well as 
the fragmentary way in which these observations must of 
necessity be obtained, encourages me to ask fora little 
further space. This is the more pardonable as the writer 
in the former paper, in two editorial articles which he 
foundseon my observations, shows ignorance and mis- 
conception of cert&in physiological facts involved in 
them—a misconception the correction of which by myself 
he does not think fit to publish. 

On August 23, during my visit to the ward, it became 
obvious that a hopeless and incurable case of renal 
disease was rapidly sinking. It occurred to me that the 
patient, being in a state of uremic drowsiness almost 
amounting to coma, there would be no inhumanity in 
adding small electrical currents to the other stimulants 
which as a last chance we were sedulously administering. 
I accordingly immersed his feet, which were rapidly get- 
ting cold, in hot baths of salt and water connected with 
Wheatstone’s bridge. ‘This and the brandy caused a 
decided rally, and, the temperature became normal, viz. 
98° F. The resistance then taken was rroo ohms from 
one foot to the other. At 3 p.m., however, he rather 
suddenly relapsed, his hands and nose becoming cold. 
The following series of observations was taken :— 


2.55 p.m.—ten:perature 98° 1100 
BO a SSE; cates, Ses 900 
3:5 ” 870 
3-7 ” 850 
SII? cy 840 
213 °3. Me aaa Gal: Sate 820 
3.22 ,, temperature 95° 800 


We concluded that death was imminent, and I ceased 
the experiment, intending to renew it after the event. 
But on returning to the ward at 4.36 I found him some- 
what better and warmer. I applied the large leaden 
poles, to which I will refer presently, to both feet, so as 
to reduce the resistance to a minimum. The following 
remarkable series of resistances was obtained. The 
thermometer,! being found too slow in its action to follow 
the flickerings of the expiring lamp of life, was not used, 
the hand applied to the skin being quite competent to 
detect the great changes of surface heat :— 


4.36 p.m, ss 640 
4.40 ,, ai 600 
4-45 » vee -@ 570 
4-50 ,, (rally) sis 750 
4.55 5, (relapse)... nu a aa, 700 
5-0 PR (great rally) See, aeie “Awe 770 


_ He was still very cold, but began to ramble in his usual 
incoherent way (having been slightly deranged for several 
years), and I thetefore left him for the night. On return- 
ing next morning early I found he had died an hour and 
a half later. Had I not been greatly fatigued myself, I 
should have: stopped to secure an observation durin g 
post-mortem refrigeration, and before the access of rigor 


t In the axilla. I hope to use surface thermometers on a future occasion. 


In my former paper the axillary terfperature obviously lags behind that of 
the extremities. 
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As it was I found the corpse in full state of 
We managed to have the testing apparatus set 


mortis. 
rigidity. 
up by 12.30, and without any great disturbance of the body 
I applied the leaden poles. ; 

After some preliminary tests I obtained two excellent 
observations with reversed currents, and found them both 
exactly alike at 1150 ohms. 

Then came the last experiment with which I now have 
to trouble you, namely, the question of skin resistance. 
A tremendous hubbub has been made about this since 
the time of Duchenne. I believe it has been enormously 


view quaintly says: “ We most of us” (sic) ‘‘ know the 
effect of keeping the feet in salt and water, or water 
alone” (he does not name soap and water!) “for any 
length of time. The skin turns white and swells, ex/ary- 
ine the pores (sic) ; indeed nearly the whole of the outside 
skin is of a spongy nature.’ I need not prolong the 
quotation, because I simply deny his facts, except where 
foot-washings have been “like angels’ visits,’ &c., &c. 
The carefully-prepared epidermis of my patients is en- 
tirely free from this hypothetical and inaccurately stated 
cause of error. So I hope is mine; indeed I feel the full 
value of the implied limitation of the cautious phrase 
“most of us.” Seriously speaking, it is too bad that an 
observer of average capacity, and I hope moderate 
honesty, should be accused of such elementary blunders 
on mere @ priori grounds. Now for tact: Before going 
to the deadhouse I had provided myself with two silver 
needles, used for the electro-puncture of aneurisms, 
and intended to convey a very strong coagulating current 
from a powerful battery. I inserted one of these to the 
depth of three inches into the plantar muscles of each 
foot of the corpse, leaving everything else untouched. | 
expected the enormous reduction of resistance above 
named. To my surprise the Wheatstone bridge gave 
1200 ohms in either direction of current, or 50 more than 
with large lead and salt-water electrodes. This alleged 
skin resistance is then only true in the dry state, and is 
easily conquered by very simple means. Cases of diabetes 
' have been cited in confirmation of this supposed resist- 
ance, and it has been explained by the peculiar dryness 
of the skin in this complaint. A patient now in my ward, 
though a tall emaciated man with long spindle shanks, 
only gives 1340 ohms from foot to foot, with either Salt- 
water baths, or with the lead electrodes as here described. 
This is rather under than over tae average. : 


One word as to the lead electrodes themselves, and the 


manner of using them. The intelligent and kind lady 
nurses of our hospital, whom I like to call by their grand 
old name of “ sisters,” and who throughout this inquiry have 
seconded me in the most self-sacrificing way, are in- 
structed to get ready certain patients for me each morn- 
ing. The process consists in wrapping both hands and 
feet in coarse flannel saturated with strong warm brine 
foran hour before the experiment. Sometimes the pro- 
cess so graphically described by my commentator occurs, 
and is dealt with accordingly. I then proceed to wrap 
the members one by one in a surgical covering of flannel 
soaked in the same conducting solution. Over this 
I fold, also in surgical fashion, a strip of thin sheet 
lead about eighteen inches long, and one and a half 
inches broad. On the top of all is an ordinary spiral 
bandage, which moulds the whole to the shape of the 
limb, and squeezes out superfluous fluid. An indiarubber 
covered wire leads to my testing table. I may add that 
each hand or foot is separately deposited on one of the 
vulcanised rubber waterproof sheets commonly used in 
the wards, and which I find to be excellent insulators. 
The first few observations are commonly rejected ; always 
if they show any suspicion of diminishing. But after 
even half an hour’s maceration this is rarely the case. 
Between every two observations I put the patient himself 
on short circuit, te discharge any curregts of polarisation 
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Every measurement is at least double, and made with 
currents in opposite directions. 

In conclusion I may remark first, that this, like my 
former note, only deals with part of a larger inquiry ; and 
secondly, that the results above stated were open to all 
comers, and were carefully watched by Dr. Percy Smith, 
Dr. Shepherd, and others of my colleagues and pupils. 

W. H. STONE 


THE INTERNATIONAL BUREAU OF WEIGHTS 
AND MEASURES" 

AS the result of an International Convention held on 

the 2oth May, 1875, an International Bureau o 
Weights and Measures has beerecreated at Paris with the 
object of securing an internatiomwal metric system, and 
which should take account (1) of all comparisons and 
verifications of the new prototypes of the metre and the 
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kilogramme ; (2) of the conservation of the international 
prototypes ; (3) of periodical comparisons of national 
standards with the international prototypes, as also of 
comparisons of thermometric standards ; (4) of the com- 
parisons of the new prototypes with the fundamental 
standards of non-metric weights and measures employed 
in different countries and-in science ; (5) of the marking 
and comparison of geodetical measures ; (6) of the com- 
parison of standards and scales of precision, the verifica- 
tion of which may be sought by governments, by ledrned 
societies, or even by mechanists and students. 

An international committee of weights and measures 
composed of fourteen members, comprising physicists, 
mathematicians, surveyors, and astronomers, all of dif- 
_ ferent nationalities, has peer intrusted with the supreme 
. direction of the bureau.” The president of this committee 

is General Ibafiez, director-general of the Geographical 
‘and Statistical Institute of Spain, and its secretary Dr. 
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Fic. 1.— "Comparateur ” for Measuring Absolute and Relative Dilatations. 


Hirsch, director of the Observatory of Neuchatel. It 
meets once a year for the discharge of its functions at 
Paris. 

Twenty States were represented at the preliminary 
diplomatic conference of 1875. Of these, seventeen*(or 
nineteen) have signed the international convention which 
was the result of its deliberations. One alone of these 
States has not ratified the convention; and consequently 
the expenses of the foundation and maintenance of the 
International Bureau of Weights and Measures have 
hicherto been defrayed by the following sixteen States : 
Germany, Austria-Hungary, Belgium, the Argentine 
Confederation, Denmark, Spain, the United States of 
America, France, Italy, Peru, Portugal, Russia, Sweden, 
Norway, Switzerland, Turkey, Venezuela. These, repre- 
senting about 351,000,000 of people, have already con- 
tributed over 1,000,000 francs towards the foundation of 
e 


Pen From La Nature. 


‘the International Bureau. The Government of Servia ha 
- since given in its adhesion to the convention. 

In order to provide for the erection of the necessar 
structures for the observatory of the International Burea 
of Weights and Measures, France made a grant of groun 
in the park of St. Cloud formerly occupied by the Pavillo 
de Breteuil, safely removed from all disturbances and sui 
face tremors such as would have been experienced in th 
centre of a large city amidst the whirl of carriages an 
the working of machines. 

In front of the observatory of the International Burea 
are offices set apart for mechanical laboratories. Behin 
are spacious chambers in which are distributed the variot 
instruments of precision employed in metrological wor] 
These chambers are surrounded by walls of great thicl 
ness; they are lighted by skylights so arranged as to pri 
vent solar rays from penetratėng : and are environed t 

Ja lobby i:otating them from the exterior. The obje 
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traits. The two microscopes are by means 
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aimed at by these arrangements is to secure to the utmost | bisect it in turn, to displace the threads, that is to make 
degree possible the continuance of a uniform temperature the drum revolve a certain number of divisions. The 
which in certain operations is a condition of success. distance corresponding with one displacement of a division 
The labours of the bureau are naturally divided into two | being known, the distance between the first and second 
sections ; one dealing with standards of length, the other | lines can then be calculated. 
with standards of mass or weight. The first comprises Under the microscopes is the bddy itself of the ee 
principally the settlement of equations of the various | parateur, composed primarily of a strong framework o 
standards, that is of their lengths compared with the | brass, exceedingly massive and steady, forming on its 
prototype which forms the universal basis of departure; | upper borders a kind of railway on which rolls a heavy 
the ratio of their expansions; the study of their sub- | carriage, movable at pleasure by a handle which controls 
divisions or of their multiples; and particularly of the į a system of cog-wheels. Surmounting this carriage is a 
great rules (rdg/es) which serve @eodesists for the measure- | long box or metal trough with double walls formed of two 
ment,of terrestrial bases. Similarly, the sec- 
tion of weights is busied with determining the 





relations of several primary kilogrammes to re A i = 

Í 3 ‘adi i E ; 
the kilogramme prototype, wap the ‘adjust- SA 1 OUT IT A gi BT TT TTT n, S f 
ments of their subdivisions, with the com- NM geese aap aa Sr ee = ie 
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putation of their specific weights, &c. These 
various labours are divided among a certain 
number of experts constituting the scientific 
staff of the bureau. We shall hastily indicate 
the principal instruments used in both sec- 
tions instruments which are the workmanship 
of the ablest methanists in the whole of 
Europe, and which in general show the last 
limit of perfection attainable in this precise 
branch of mechanics. ; AE: sma ! BE R kaiia TE ei 

The instruments belonging to the section hlg N | i jh aie a 
of linear standards or metres, are called | ‘AL MNCs une : 4 
“ comparateurs.” A comparateur for metres 
a tratts is essentially composed of two micro- 
scopes solidly fixed and immovable, provided 
with micrometers under which, by a peculiar 
mechanism, the two rules it is desired to com- 
pare with each other can be successiyely in- 
troduced. The bureau possesses several of 
these instrumegts, each adapted to a special 
purpose, and consequently distinguished by 
peculiarities of construction, 

The first is Brunner’s comparateur, de- 
signed for comparisons in air of metres å 
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of cantilevers riveted on large stone pillars 
or monoliths resting on massive masonry. 
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The micrometers with which they are fur- Tat ee Se By Alli’ tt) Ae 
nished follow the arrangements usually ob- UTED UTR LTTRTIA neS A JA saeni PE 
served in the case of astronomical instru- jf eoa e lM H Y ce MI 
ments. Each is composed of a kind of A tS EE 


little rectangular box, lengthened and flat- . a 
tened, fixed on the body of the microscope 
below the eyepiece. In this box is a frame 
capable of being displaced from right to left. 
On the frame are stretched two spider threads, 
very fine, parallel and very close to each other, 
which constitute the parallel spider threads (Rint i 
or reticule. The displacement of the frame Hf il 

is effected very slowly by means of a micro- Kihnul 

meter screw of perfect workmanship, which MESSI ; 
is worked from the outside by means of an [A QUE7Mi, 

enlarged micrometer-head or drum, the cir- 

cumference of which is divided into a hundred 
equal parts. By turning this round the experi- ° 
menter moves the screw, which in turn moves the frame and | cases inclosed one within the other. This box is designed 
displaces the spider threads visible in the field of the micro- | to receive the two rules that are to be compared. These 
scope. The image of the lines traced on the rule as given | are placed beside each other in the middle of the box oa 
by the objective then lies in the plane of these threads. supports of suitable form. The box is provided with 
To bisect a line is to make the parallel threads coincide | various contrivances by means of which the observer, 
with the image of this line,that is by turning round the | while observing the microscopes, is able to adjust the 
drum so as to bring the threads into such a position that | rules; to lower them or to raise them; to bring them 
the line may appear exactly in the middle of them ; the | into focus at the two extremities, or to displace them 
position occupied by the parallel threads will in that case longitudinally or transversely, as may be required. The 
be indicated by the reading of the micrometer-head or | box is able, moreover, to receive a sufficient number of 
drum. Should a second line appear under this microscope | thermometers, which are observed with the aid of special 


in a different positiong it will be necessary, in order to | lenses fitted in the lid which covers the whole and which 
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protects the interior of the apparatus from every rapid 
variation of temperature. By the movement of the carriage 
the observer brings successively under the microscopes, 
the two metres the difference between which he wants to 
ascertain ; he bisects the lines of both, and this opera- 
tion made at the two ẹxtremities furnishes the equation 
desired between the two rules. 

Another of the comparateurs represented in the accom- 
panying diagram (Fig. 1) is designed for the measurement 
of expansions. As in the preceding comparateur we here 
also find two microscopes with fixed micrometers and a 
carriage moving on rails. Here, however, the carriage 
contains two distinct boxes or troughs; each at a distance 
of about one metre from the other. The two rules to 
be compared are placed one in each of these troughs, 
They are thus to some extent independent of each other, 
and may therefore be introduced at different temperatures. 
To measure the expansion of one rule, you place it in 
one of the troughs, and in the other trough the other 
rule called “de comparaison? This latter, so long 
as the process of determination lasts, is maintained 
at an invariable temperature, while the other is alter- 
nately cooled and heated throughout the series of con- 
secutive experiments between sufficiently extended limits, 
The latter rule then alternately contracts and expands, 
and in the case of each particular experiment you 
compare the length the rule has reached at the tem- 
perature to which it is then subjected, with the constant 
length of the “ de comzparatson” rule. One of the great 
difficulties connected with these measurements is the 
maintenance for a sufficiently long time of an exactly 
uniform temperature, particularly when this temperature 
is notably at variance with the surrounding temperature. 
To secure this requirement the rules to be compared are 
immersed ina liquid, and this liquid is heated by means of 
a constant circulation of water within the double walls of 
the trough. Indiarubber pipes, as may be seen in the 
diagram (Fig..1), are used for this purpose. The water is 
supplied from a large metal reservoir outside the chamber, 
being heated by a regulating system that causes it to issue 
at an invariable temperature. Thence by pipes it is con- 
veyed to the comparateur, traverses the trough in a con- 
tinuous stream, and is then carried off by waste pipes, 
conveniently arranged, into a drain. By this means a 
constant thermal state is maintained, within a few hun- 
dredths of a degree, at any point up to forty decrees, for 
whole hours at a time. 

The diagram (Fig. 1) indigates the principal details of 

echanism employed. th front is seen the handle 
which by means of an endless cord draws away the 
carriage and allows the rapid substitution of one trough 
in place of the other under the microscopes. On the sides, 
the long rods provided with buttons, which the observer 
finds always under his hand whatever position he may 
occupy round the instrument, have the power of acting 
equally on the carriage by means of a cog-wheel placed 
under it, and of moving it backwards and forwards by a 
uniform slow movement. On the lids are perceived the 
heads of the different keys which enable rectifications of 
all adjustments to be made, as also the lenses by means 
of which the thermometers are read. The fly-wheels 


placed in front of the troughs serve by means of cordse 


and pulfeys to: convey a movement of rapid rotation to 
the agitators which are placed in the trough, and thus 
vigorously intermingle the strata of the liquid, and secure 
uniformity of temperature in all parts of the bath. 

With these apparatuses the difference can be determined 
between two metres at a given temperature with an exact- 
ness reaching to some ten-thousandths of a millimetre. In 
order to obtain such nicety, it is of course necessary that 
the lines of the metres be traced with sufficient fineness 
and distinctness to fit them for the magnifying power 
employed. 

The two instruments just mentioned are fitted for the 
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comparison of metres alone. The comparateur universel, 
on the other hand, allows comparisons to be made of any 
lengths whatever from below a metre up to two metres. 
The aspect of this new comparateur is entirely different 
from that of the two preceding. The microscopes which 
in all cases constitute the essential parts, instead of being 
fixed, are here mounted on carriages, which can be moved 
over a kind of bridge placed horizontally between two 
stone pillars. This bridge is formed by a large block of 
brass furnished with steel surfaces on its upper edggs, 
which serve as a support and guide to the microscopes in 
their movements. It is perfectly rectilineal and horizontal 
When, by moving the carriages, the microscopes have been 
brought into the position they require to occupy for a 
given work, they are fixed by tightening a lever with the 
aid of a knob which contigls a screw. Below, as in the 
preceding comparateurs, 1s a massive carriage likewise 
bearing supports on which are arranged the rules needing 
to be examined. These supports are equally furnished 
with all the necessary means of adjustment. These latter, 
again, are worked by a mechanism too complicated to 
allow so much as an idea of it to be communicated 
without the help of diagrams. The comparateur contains, 
besides, a standard rule of two metres, divided along 
its whole length into centimetres, two supplementary 
microscopes mounted on a special carriage and designed 
for marking the subdivision of a metre, various accessory 
pieces capable of serving for comparison of measures 3 
bouts, either one with another or with measures @ tratts,) 
&c. It is entirely inclosed in a large mahogany box. 
This box is furnished with windows necessary for lighting 
the various parts, and with the orifices required for the 
transmission of movements to the interior, &c., and has the 
appearance of an imposing and elegant piece of furniture. 

We have still to mention a comparateur for metres å 
bouts by Steinheil’s method; and to add that this beautiful 
collection will in the course of a few months be completed 
by the introduction of a geodetical comparateur for rules 
of four metres, which is actually in process of construction, 
and the object of which is indicated by its name. 


(To be continued.) 





THE VIENNA INTERNATIONAL ELECTRIC 
EXHIBITION 


4 OR two weeks, the arrangement of the machinery 
being nearly complete, the Exhibition has been open 
in the evening from 7 till 11. The effect of the ilumina- 
tion of the immense interior of the Rotunda and its 
annexes by the various incandescent and arc lamps, and 
of the surrounding places which are lighted by large re- 
flectors, is brilliant. The electric railway of Siemens and 
Halske between the Rotunda and the Praterstern is 
already in operation, The theatrical performances at the 
“ Asphaleia” Theatre, which is lighted by 1500 Swan 
lamps fed by a large Zipernowsky alternating current 
machine, have also begun this week. 

The series of lectures to be held at the theatre during 
the Exhibition was inaugurated on August 27 by Sir C. 
W. Siemens, with a lecture “On the Temperature, Light, 
and Total Radiating Power of the Sun.” After a short 
introductory sketch oê the nature of the terrestrial sources 
of light, the Jecturer gave an account of the ratio of the 
three forms of radiant energy, viz. heat, light, and actinism, 
as produced by the sun and terrestrial light sources. 
Then referring to the difference between the statements 
of various astronomers and physicists relating to solar 
temperature, he expressed bis opinion that*the tempera- 
ture of the sun could not exceed 3000° C., and explained 
the experimental methods he used for measuring the solar 
temperature. The second lecture was delivered on Sep- 


1 A metre or other measure @ bouts is one whose ends exactly coincide 
with the ends of the material of which itis made; a measure @ fraits is 
bounded by lines within the margins of the material on which it is traced. 
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tember 1, by Dr. Aron of Berlin, “ On the Telephone and | prepared by carbonising a hollow knitted or woven string, 


Microphone.” In this lecture the principles were ex- 
plained on which the construction of the different tele- 
phones and microphones is based. There were also 
mentioned the variations of timbre as produced by these 
instruments; according to the experiments of Helmholtz 
the higher tones are transmitted better by the telephone, 
and therefore the timbre becomes clearer, while by the 
simple microphone, as Dr. Aron had found, the deeper 
tones are better transmitted, causing a duller timbre, but 
thisfailureis avoidable by using microphones with two coils. 
The lecturer explained also the principle cf a new instru- 
mew, invented by himself, called the semaphone. In 
this instrument the variations of the current in a coil of 
insulated wire are transmitted by induction to another 
coil joined to a telephone or Microphone. Dr. Aron has 
made experiments with his semaphone at Berlin, and was 
able to hear signals, the distance between the two coils 
being 70 feet. A similar experiment was carried out by 
Dr. Aron in the course of his lecture, and we could hear 
the noise made by a Neef’s interrupter far from the 
lecture room, using a Siemens’ telephone; the distance 
between the two soils being 3 feet. 

Electric lighting is .very well represented at the Exhi- 
bition, and a variety of new incandescent and arc lamps 
is to be seen there. As to the number of lamps ex- 
hibited, the first place is taken by the Swan lamps. 
Nearly 2000 Swan lamps are distributed at the theatre, 
the splendidly furnished interiors, and other parts of the 
building, fed by dynamo machines or by Faure-Sellon- 
Volckmar accumulators. The durability of these Jamps 
is tested by a collection of lamps exhibited by Ganz and 
Co., used 1720 to 2330 hours. The carbon filaments do not 
show any damage, only the glass bulb being darkened by 
a carbon deposit. The exhibition of Edison lamps is not 
so extensive as it was at previous exhibitions. The 
Maxim lamps àre used for lighting the Oriental pavilion 
and some of the interiors. The Lane-Fox lamps are also 
lighting some furnished apartments, and show the applica- 
bility of incandescent lamps for street-lighting by lighting 
the “ Ausstellungstrasse.” The lamp of C. H. R. Müller 
has a screw-like curled carbon filament to make the 
emission of rays uniform in all directions. The U-shaped 
carbon strap of the Greiner and Friedrich’s incandescent 
lamp is prepared from lamp-black and graphite, coal-tar 
being used as cement. The coal-tar, at first treated 
with sulphuric acid, is heated till it becomes an asphalte- 
like mass, to which lamp-black and graphite are then 
added, so that a stout paste is formed. By pressing this 
paste through a little fine hole a thin thread is obtained, 
which is cut in pieces and dried. If dried, the U-shaped 
pieces are burned. The carbonised fibres of Alusa tex- 
tilzs are used for the incandescent lamps of Dr. Puluj. 
Very interesting is the Bernstein lamp, exhibited by the 
Bernstein Electric Light Manufacturing Company of 
Boston. It is claimed by the inventor to have many ad- 
vantages over the other incandescent lamps. With an 
electromotive force of 23 volts and a current of 7 amperes, 
it has an illuminating power of 65 candles; it is stated to 
be more durable than the other lamps, and more econo- 
mical, by rendering the light-giving carbon able to ex- 
pand and contract without beingeliable to injury and 
breakage, and therefore capable of withstanding the 
action of strong currents, so as to avoid the disintegra- 
tion which takes place in carbon filaments of high resist- 
ance. A large number of lamps can be used in series, 
and long distances can be lighted by means of a thin 
wire; the lafnp is very appropriate for street-lighting, A 
hollow U-shaped carbon cylinder as big as a lucifer match 
is used as the light-giving part, having a comparatively 
large illuminating surface. This carbon cylinder is quite 
elastic, and its surface resembles knitwork. Though the 
manufacturing process of the carbon is not yet published, 
it seems to be very prébable that the carbon cylinder is 
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a metallic wire being put through during the burning 
process to support it. The ends of the U-shaped cylin- 
der are connected with pear-like socket pieces of carbon, 
to which the two conducting wires,gare attached, entering 
the thin end of the carbon blocks, secured by means of a 
reddish cement. Such a lamp, fed by sixteen Faure- 
Volckmar accumulators, gave, as could be seen at the 
lecture delivered by Sir William Siemens, a white, 
dazzling light resembling an arc lamp, 
Vienna, September 10 
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THE EDINBURGH BIOLOGICAL STATION 


HE proposal to form a biological station at Grant r, 
which was sonfe time ago brought before the Rosel 
Society in a papet by Mr. Murray of the Challenger 
Commission, has now taken definite shape. <A lease of 
Granton Quarry for fifteen years has just been granted by 
the Duke of Buccleuch at a nominal rent, and Mre.\lex- 
ander Turbyne, salmon fisher, has been appointed keeper 
of the station, and will enter on his duties next week. 
Meantime some preliminary experiments have been made, 
and cages have been put down at the station, and struc- 
tural work has been commenced in the way of fercing, 
building of walls, and putting the banks into proper or Jer 
for further operations. 

The proposal for the formation of the station, which it 
is meant to call “The Edinburgh Marine Station for 
Scientific Research,” had its origin in the resolution of 
the Committee of the late Fisheries Exhibition in Edin- 
burgh to hand over the surplus funds derived from che 
Exhibition to the Meteorological Society, to be appl.ed 
to the purpose of carrying on investigations with respect 
to fish, with a recommendation to establish a zoological 
station, and to apply to Government for assistance in the 
work. The Meteorological Society appointed a »ub- 
committee to consider the best means of applying this 
money to the purposes for which it was granted. This 
Committee had many consultations, and set afoot investi- 
gations at various ports as to the temperature of the 
water, habits and food of the fish, &c. They also kad 
their attention carefully directed to the advisability of 
establishing a zoological station; and the suitableness 
of the old quarry at Granton for the purpose Fas 
been in various ways brought before the public, 
both at the Royal Society and at the meetings of :he 
Meteorological Society. The scheme for founding a 
station there first took definite shape on the offer ot a 
gentleman interested in research to build a floating laho- 
ratory at the quarry for the purpose of making experi- 
ments and investigations. Recently this gentleman was 
again communicated with, in respect that, after tull 
consideration, it was thought that a floating laboratcry, 
although an essential part of the scheme, was not, perhaps, 
the first that should be undertaken. In reply to a repre- 
sentation to this effect, the gentleman has written to Mr. 
Murray, the convener of the Station Committee, express- 
ing his readiness to adopt the alterations proposed, and 
to give the 1000/. for the purpose of founding a zcoiogical 
station for scientific research at Edinburgh, instead of 
building a floating laboratory, as originally stiggested. 
He was not surprised to hear, he adds in his letter, that it 
would cost more than that to carry out the whole of the 
scheme. It seemed to him that they would require at 
least 1500/., in addition to his 10004, to carry out all their 
proposals, and they should consider if this additional sum 
should not be raised before they commenced oferations. 
However, he left the matter in the convener’s hands to 
apply the money as he thought best, inclosing 100/. to 
cover preliminary expenses, and repeating the two con li- 
tions of his donation, viz. (1) that the convener should take 
the general direction of the station for at least three ore 
four years ; and (2) that his name was rot in the mean- 
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time to be made public. The resolution which has now 
been come to is to go on with the undertaking, and the 
scheme is of a twofold character: (1) to undertake a 
scientific exploration and description of the Firth of 
Forth and the adjacenj parts of the North Sea; and (2) 
to establish a marine station for biological investigation 
and research, where competent scientific men may find 
laboratories and all the appliances for research free of 
charge. With respect to the first branch of the scheme, 
it is meant to take the temperature of the water at fixed 
points of the Firth, extending from the fresh water of the 
Firth out to points beyond the Isle of May. The tem- 
peratures of the surface water and of the bottom and 
intermediate waters are to be taken at stated intervals 
throughout the year. Itis part of the same scheme to 
note the character of the surface fauna and flora regu- 
larly throughout the year at these poiats, and the changes 
in the specific gravity of the water at the different times 
of the year and at different parts of the Firth. Observa- 
tions,will also be carefully laid down on the Admiralty 
charts of the nature of the bottom, and of the deposits, 
throughout the whole region, and a record of the animals 
living upon these is also to be attempted, so as to arrive 
at a complete scientific description of the bottom and its 
deposits. To this will be added a record of the effects 
upon the fauna, &c., of the admixture of river and ocean 
water at different parts, and of circumstances favourable 
or inimical to life and growth. Under thesecond branch 
of the scheme the proposal is to establish at Granton 
Quarry, and at various places in the Firth, investigations 
as to the hatching, breeding, and growth of various 
kinds of fish and marine invertebrates in inclosed spaces, 
or in cages moored at various points. The central sta- 
tion will be situated at the quarry. Here it is pro- 
posed to build, on a high part of the banks surrounding 
the quarry, a substantial cottage, from which a beautiful 
view of the whole Firth will be had. The cottage is to 
be fitted up with laboratories, and will consist of about 
six rooms, and cost from 400/. to 5007. On a level piece 
of ground adjoining the quarry there will be erected an 
iron cottage and shed for the keeper of the station, and 
for housing the trawls, dredges, nets, and cther instru- 
ments required for the proposed investigations. This 
will cost from 150/. to 200/4. Also, as part of the scheme, 
there is to be built a floating laboratory—that is to say, a 
laboratéry built on a barge of the description mentioned 
to the Royal Society, and supplied with all the materials 
and apparatus requisite for beological investigation. This 
siure, it is interesting to note, will be so fashioned 
that it may be taken to any part of the Firth of Forth, 
and moored in sheltered spots during the summer wher- 
ever it may be thought desirable that investigations shall 
be carried on at any particular spot. This laboratory, it 
is intended, will give accommodation for three naturalists, 
with workrooms, and will cost about 800/. The station, 
furthermore, is to be provided with a steam launch fitted 
for dredging purposes and the making of hydrographic 
observations. - The launch, according to the design, is to 
be built upon the plan of the steam pinnace that accom- 
panied the Challenger during her cruise, but much larger, 
and will be provided with a separate engine for rolling in 
the dredges. This again will cost about 8007. In addition 
to these things there will be a small portable house 
belonging to the station, which may be put up on 
Inchkeith, Inchmickery, Inchcolm, or the Isle of May, 
should it be desirable to carry on any observations at 
these places. This, together with the cages formerly 
described for inclosing portions of the ocean and water of 
the quarry, will cost, it is estimated, about 3007. more. 
The fund which was granted by the Committee of the 
Fisheries Exhibition is to be applied, at the rate of 300/.a 
year for three or four years, to the keeping up of the station 
¿eand the payment of the annual working expenses, in- 
cluding the salaries of a resident naturalist, an engineer, 
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and a keeper. So that what is now wanted in order to 
the full equipment of the station is about 1500/. to pay 
for the permanent works which are required before the 
station can be in complete working order. In the event 
of this sum being forthcoming at an early date, it is 
thought that the whole institution would be in working 
order next spring—-probably by March or April. 

It is kel‘eved by a number of our scientific men that an 
undertaking of this kind, which will afford the means of 
making continuous observations into the circumstances 
which affect marine animals and plants—their food and 
their enemies—is the true fnethod of getting the informa- 
tion necessary to settle many of the vexed questions aith 
respect to the life histories of our food fishes, both of the 
salmon and sea fishes. The Firth of Forth yields special 
facilities for work of thisgkind. Thus, almost all our 
food fishes are frequenters of the Firth, and it is known 
to have arich fauna, which has at various times been 
investigated by distinguished naturalists, as by Johnston 
of Berwick; Parnell, Allman, Forbes, Herdman, and 
others. A thorough investigation of the kind proposed 
will lead to great additions to knowledge, and will 
probably give the information that was wanted as to*the 
evil effects or otherwise of trawling, which is one of the 
vexed questions at the present day. By directing their 
efforts to the thorough working out of a somewhat limited 
area like the Firth of Forth, in its meteorological, hydro- 
graphical, and biological aspects, the Committee believe 
that more rapid progress will be made than by inter- 
mittent observations at widely separate points. Such a 
station will also be a great boon to naturalists who desire 
to work at any special subject. Naturalists are often 
deterred from undertaking investigations because of the 
difficulty of providing themselves with dredges, steam- 
launch assistance, &c. Here they will have these ready 
at hand whenever they choose to visit the station. So 
that, from this point of view, in additioneto the purely 
scientific aspect of an undertaking of this (kind, it 
probably will be found to have a very wide economic 
bearing. The plans of the floating laboratory and of the 
other structures to which reference has been made are 
in the hands of Mr. Murray, from whom "persons in- 
terested or desirous to aid in the carrying out of the 
scheme will receive every information they may wish to 
have. 


NOTES 


THE Directors of the Ben Nevis Observatory met on 
Thursday, 6th inst., and out of a list of nineteen applicants 
elected Mr. R. T. Omond, Edinburgh, Superintendent of 
the Observatory. Mr. Omond was a distinguished student 
of Edinburgh University, and for the past six or seven 
years has been chief assistant of Prof. Tait in conducting an 
extended series of physical experiments on the influence of pres- 
sure on deep-sea thermometers, the maximum density of water 
under different pressures, and cognate subjects of inquiry. The 
results of his work have been communicated in the form or 
papers to the Royal Society of Edinburgh. Mr. Omond’s duties 
began from the above date; and shortly two assistants will be 
appointed, so that in October next a staff of three observers will 
have taken up their station at the Observatory, prepared to enter 
upon the work of the coming winter. . The highest section of 
the bridle-road to the summit of the Ben was finished on 
Thursday at noon, and the first pair of horses which ever 
ascended the mountain made the Ascent in the afternoon, carrying 
2 cwt, each of building material. The building of the per- 
manent Observatory commenced on the following day. A number 
of horses are employed carrying up material, and the Observatory 
is expected to be finished early next month. Arrangements are 
also being made for laying a telegraph cable from Fort William 
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to the Observatory, and it is fully expected that the work will 
be finisked by the time the observers take up their residence on 
the Ben, We understand that the directors have asked Mr. 
Buchan, secretary of the Scottish Meteorological Society, to 
visit several of the more important meteorological observatories 
on the Continent, beginn'ng with that of Hamburg, and includ- 
ing some of the more notable high-level stations, and report on 
the automatic and other instruments in use there, with a view to 
a full and satisfactory equipment of the Ben Nevis Observatory 
next summer, During the coming winter the work will be 
mostly restricted to eye olservations, with the object of collecting 
infqymation regarding the climate of the Ben, so as to form some 
guide to the directors in determining the nature of the automatic 
and other instruments that will be required for making the 
various observations and conducMing the important physical re- 
Searches which it is proposed to carry out. 


THE Lords of the Committee of Council on Education have 
been informed by the Secretary of State for F oreign Affairs that 
a note has been received at the Foreign Office from the French 
Chargé d'Affaires in England stating that the meeting of the 
Electrical Units Gonferen:e at Paris has been postponed till 
April 2, 1884, 

THE president of the Ainerican Association at the Minnea- 
polis meeting was Prof, C. A. Young, and as retiring president 
at the Philadelphia meeting next year it will fall to his lot to 
give the presidential address. We have already given Principal 
Dawson’s presidential address, and this week we give the address 
in Section A of Prof, W. £.. Rogers on the German survey of 
the northern heavens. Other important addresses are those of 
Prof, Rowland, who spole eloquently on behalf of pure 
science, Prof. Cope on the evidence of evolution in the history 
of the extinct mammalia, ¿nd Prof. Hitchcock on the early 
history of the Ngrth American Continent, Dr. Folwell, presi- 
dent of the University of Minnesota, pointed out in his address 
of welcome some of the grevit triumphs of science in its appli- 
cation to practical purposes: “the further extension of scien- 
tific method,” he said, ‘till it shall become the guide of conduct 
in the everyday life of all men, is now the chief problem in 
education.” So far as reports have reached us, no paper of 
striking importance was read at the Minneapolis meeting, 


THE members of the Swe lish Meteorological Expedition at 
SpitzLergen arrived in Gothenburg on the 6th inst. 


AT the general meeting of Tweed Commissioners, last week, 
it was agreed that 20/, shoul¢ be voted for recommencing inves- 
tigations regarding the life-history of the various Salmonidæ 
which frequent the River Tweed. Were similar investigations 
carried on by the River Conservators in England and by Fishery 
Boards in Scotland and Ireland, there can be no doubt that in- 
formation would soon be obtained on many points which are 
now obscure. 


In the Comptes Rendus for September 3 M. Milne-Edwards 
announces the return to Fraice of the 7% alisman, which had 
sailed last June to explore the waters of the Atlantic. The ex- 
pedition has examined the marine fauna along the seaboard of 
Morocco and the Western Salara, as well as the waters of the 
Cape Verde, Canary, and Azores Archipelagoes. 

Mr. A. HASTINGS WHITE s nds us a letter from an Australian 
correspondent, deploring the wholesale destruction of fore-ts, 
especially in New South Wales. The correspondent writes -— 
‘“ Ido not knox if I have eve: mentioned anything about the 
more than wholesale destruction of the timber going on out here 
at the present time; but the facts are these. It is a common 
belief that killing off the timber improves the pastures, and so it 
does no doubt for a time, but at what a terrible cost. Thousands 
of acres are killed every year, not even a bush or seedling of 
timber being left to grow, by cutting a ring round the trees, either 
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into the wood or else by taking a ring of the bark off. The 
destruction of timber in this way on Crown Jands is something 
terrible ; in parts of the country one may travel for miles at a 
stretch and see nothing but bleached and dead trees, as if a 
blight had come over the land.” > 


THE Danish ship Ceres, having just arrived in Copenhagen 
from Julianhaab in Greenland, reports that the Sophia, with 
Nordenskjöldď’s expedition on board, arrived at that place on 
June 17, having encountered no ice between Iceland and Green- 
land. After two days’ stay there the Sop4za proceeded to the 
cryolite quarries at Ivigtuk, where she took in coals. On June 26 
the journey was continued to North Greenland. All was well 
on board, 

ADMIRAL Mouciip® has asked for the credit required for the 
publication of the cAtalogue of stars established by the Paris 
Observatory for the last twenty-seven years. The number of 
stars tabulated amounts to 40,000, but the expenses are so heavy 
that it is doubted whether the required credit will be granted by 
the Government. 


AN International Forestry Exhibition is to be held next year 
in Edinburgh. 


THE International Medical Congress met last week in Amster- 
dam. The attendance was very large, delegates having arrived 
from almost every civilised country on the globe. Amongst the 
representatives of England were Sir Jos@ph Fayrer and Professors 
Lewis and De Chaumont of Netley. The Congress was opened 
by Prof, Stockvis of Amsterdam University, and the Burgomaster 
of Amsterdam, who welcomed the Congress on its assembly in 
the Dutch capital. Amongst the honorary presidents of the 
Congress are Sir Joseph Fayrer, Professors Lewis and De Chau- 
mont, and Dr. Sydney Jones of New South Wales. The 
inaugural address was delivered by Prof. Stuckvis, after which 
the Congress proceeded to its more special work under different 
sections, 

AN International Society of Electricians has been formed in 
Paris under the presidency of the Minister of Posts and Tele- 
graphs, its main object being to centralise all information bearing 
on the progress of electricity, and to promote its spread and 
development. Information as to the society may be obtained by 
writing to M. Georges Berger, 99, rue de Grenelle, Parts, 


On Wednesday last week an electric tramcar trial was suc- 
cessfully accomplished in Paris ¢y the French Electrical Powar 
Storage Company. At three o’clock p.m. the vehicle, an on fiery 
three-horse tramcar, left the Place de la Nation in the far east, 
and, after traversing the capital through several important 
thoroughfares, reached the starting point soon after six o'clock. 
A distance of thirty English miles was thus made in about three 
hours. There was not the slightest accident. The ease with 
which the car was turned off one set of tram lines and got on 
to another across several yards of unmetaled ground is stated to 
have been admirable. The locomotion is effected by means of 
Faure accumulators, weighing some fifty hundredweight, which 
are fixed under the tramcar seats and connected with a Siemens’ 
machine placed under the floor. The machine, which makes 
twelve hundred revolutions a minute, sets in movement, by 
means of a pulley, an axle to which are connected the chains 
which give impulse to the wheels. These wheels revolye sixty 
times to twelve thousand revolutions of the machine. The 
speed of the electric tramear is nine and a third miles an hour 
on level ground, and five and a half miles on an ascent. The 
present tram lines are not well adapted for the new locomotion, 
On the newer lines the movement was sufficiently smooth, but 
on those that have been laid for some time there was a marked 
difference, and the actual working force was considerably lower 
than the indicated horse-power. The estimated cost is one-halt 
that of horse trams. 
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T o aa nt a a aM 


Ir is proposed to establish a permanent meteorological obser- 
vatory for the Bristol Channel. Mr. E. J. Lowe, who for the 
last forty years has carried on a regular series of meteorological 
observations at Highfield, near Nottingham, has recently pur- 
chased the Shirenewton estate, near Chepstow ; and, being con- 
vinced of the real importance of establishing an observatory 
which may be carried on through future years without interrup- 
tion, he has generously offered to present the whole of his valuable 
collection of meteorological instruments, together with his books 
and papers, towards the establishment of such a permanent ob- 
servatory, for which he also offers to give the site, together with 
such stone and lime as may be required for the erection of the 
necessary buildings, provided a sufficient sum can be raised in 
the district to build the same, and to proyjde a small endowment 
towards the raaintenance of a limited staff of assistants, who 
would, in the first instance, be under his gratuitous guidance and 
supervision. Previous to making this offer publicly known, Mr. 
Lowe conferred with the Meteorological Department of the 
Treasury, by whom Mr. Scott, F.R.S. (the director of the 
Department), was sent down, and his report was in every way 
most favourable, both as to the great utility and importance of 
the scheme, and also as to the admirable site which Mr, Lowe 
proposed to offer. 


Pror, Brown Goopg, the Commissioner of the United 
States to the International Fisheries Exhibition, has just received 
a telegram from Prof. Baird, the United States Commissioner of 
Fish and Fisheries, to the effect that Mr. Ryder, the embryo- 
` logist of the Fish Commission, has finally solved the problem of 
the culture of oysters from artificially impregnated eggs, and that 
on the 4th inst., at the Government station at Stockton, Mary- 
land, there were many millions of young oysters three-quarters 
of an inch in diameter which had been. hatched from eggs 
artificially impregnated forty-six days before. It may be added 
that oysters were artificially impregnated in America by Dr. 
Brooks, of Baltimore, in 1879, but the difficulty hitherto met 
with in hatching them has been to prevent the young oysters 
from escaping and being lost immediately after they are hatched, 
since the spat passes through the meshes of most finely-woven 
fabrics, such as flannel. 


WE have before us No, 15, Part Il., of the ‘‘ Encyclopædia 
of Physical Sciences” (from the publishing house of Eduard, 
Trewendt, Breslau), which closes, Wittstein’s Alphabetical Manual 
of% Pharmaceutical Technology of Botany, As a conclu- 
sion to the work are appended three tables : (1) of the German 
and other popular names of drugs; (2) of the officinal Latin 
names; (3) of the systematic Latin names of mother-plauts, 
The 16th number contains the continuation of the Alphabetical 
Manual of Chemistry published by Ladenburg, and among other 
things gives a very comprehensive and concise work by Tollens 
on ‘‘ Analysis,” and an important monograph by Weddige on 
‘ Aniline.” The last number which has reached us of the 
“t Encyclopædia of Physical Sciences ” is the 34th, Part I., being 
at the same time the 5oth of the whole series, It brings the 
Alphabetical Manual of Zoology, Anthropology, and Ethnology 
a considerable stage forward. The editing of this work from 
the letter F onwards has been committed to Reichenow in Berlin, 
who, with the old contributors and a large number of newly 
added cooperators, such as Sussdorf, Vetter, E. Taschenbergs 
and Georg Pfeffer, is pushing the work rapidly forwards. 


On September 3 the steamer Nordenskjöld arrived at Hammer- 
fest with the Dutch Meteorological Expedition saved from the 
Varna on board. The party states that the Varna was crushed 
in the ice on Christmas Eve last, but did not founder until July 
24, after which date they were lodged on board the Dijmphna. 
One of the crew died during the winter. The scientific staff 
are exceedingly well satisfied with the result @f their labours, 


with the exception naturally of the magnetic researches. Al- 
though Hovgaard was confident of getting into open water in 


_August, he had decided that if not free by August 15 -half the 


crew, under Lieut. Olsen, should leave the ship and attempt to 
reach the coast of ‘Siberia at YAlmal, while he, with the other 
half, would winter on board. All was well on board when the 
Dutch departed. l 


Tue Norwegian geologist, Amund Helland, states that, 
having measured the following Iceland glaciers, he finds ‘theit 
area in Norwegian square miles to be: Vatnajökull, 150 ; 
Langjökull, 26; Hofsjökull, 25 ; Myrdalsjökull, 18; Dranga- 
jökull, 15; Glamujékull, 8 ; Forfajökull, 2; and EyriksjöKull, 
2. By way of comparison he mentions that the Norwegian 
glacier, the Justedalsbræ, is @nly 143 miles. It will thus 
be seen that the Iceland glaciers are larger than any others 
in the world, as those of the Alps and the Pyrenees are evem 
smaller than the Norwegian. l i 


THE Norwegian zoologist, Prof. Robert Collett, a member of 
the Norwegian North-Sea Expedition, has written an interesting 
paper on the beaver in Norway. Formerly, pe states, this iter- 
esting animal was found in many parts of the country, but now 
only in two rivers in the south. In 1876 a colony of them 
appeared near Porsgrund, which, however, disappeared again in 
1880, Although he estimates the total number of animals at 
present in Norway at only about 100, he does not believe they 
are decreasing. 


UNIVERSITY COLLEGE, Bristol, is showing considerable en- 
terprise in extending its curriculum and improving the efficiency 
of its teaching. In the curriculum of work for the coming 
session there is an increased extension of laboratory: instruc- 
tion ; this is a very pleasing feature. During the past. session 
the chemical laboratory was very largely attended.. The physi- 
cal and electrical laboratory is now in full operation, and valu- 
able apparatus has already been procured, though more is 
wanted when the funds can be obtained. A biological labora- 
tory has*also been commenced. In the ensuing session we see 
that a geological laboratory will be provided. Special arrange- 
ments are also made for the systematic use of the engineering 
workshops. The success of the engineering department hitherto 
has been most encouraging ; and we are glad to see that the 
Council have now provided several facilities for the study of 
architectural drawing, and special arrangements for the practical 
work of students in this department have been made with 
various en:ineers, surveyors, and architects in and near Bristol, 
The medical school is rapidly growing, and already the neces- 
sity for further accommodation has become apparent. Want of 
funds seems to be the only check to the fuller growth and in- 
creased prosperity of the College. We believe, however, that 
the citizens of Bristol will not allow an important institution 
which is doing so much good work to feel the need of liberal 
support. 


M. BERTRAND read, at the sitting of September 10 of the 
Paris Academy of Sciences, a report drawn up by the Mayor of 
Grenoble, assisted by a commission of engineers, contradicting 
the rumour that the exp®riments on the transmission of power to 
a distance by the Marcel-Deprez system had failed, On the 
contrary, the success was complete. A power of eight horses was 
conveyed to Grenoble, and the original motive power underwent 
only a loss of 40 per cent. The force conveyed to Grenoble 
was utilised not only in pumping water, but in sewing, in moving 
machinery of every description, &c. The experiments lasted 
during a lengthened period, and are being continued. We must 
state that the distance is 14 kilometres, and the wire of copper 
instead of iron, 


FRESH shocks of earthquake were gelt ai Casamicciola on the 
oth and roth inst. 
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M. LD'HOSTE, a French atronaut, crossed the Channel in a 
balloon on Sunday ; he left the French coast at 5 p.m. on Sun- 
day, and landed at Smeeth, near Ashford, at rr, 


THE additions to the Zoviogical Society’s Gardens during the 
past week include a White-fronted Capuchin (Cebus albifrons) 
from South America, presented by Miss A. Tanner; two 
Common Marmosets (/fapade jacchus) from Brazil, presented by 
Mr. H. H. Forbes Eden; three Mexican Deer (Cavus mexi- 
canus è $ ¢) from the Island of Santa Cruz, presented by Capt. 
Edwin Cole; a Getulian Ground &quirrel {Xerus getulus) from 
Morocco, presented by Mr. Geo, D, Cowan; a Grey Ichneumon 
(Herpestes griseus) from Incia, presented by Capt. W. F. Small ; 
a Common Squirrel (Sciurus vulgaris), British, presented by 
Master C. B. Webster; two Stigk-pot Terrapins (Aromochelys 
odorata), a Pennsylvanian Jud Terrapin (Cinoste:non pennsyt- 
vantcum), a Mississip,i Alligator (Aligator mississippiensis), a 
Sharp-nosed Crocodile (Crecodilus acutus} from Florida, pre- 
sented by Capt. E. Cole; a Common Chameleon (Chameleon 
vuigaris) from North Afric::, presented by Mr. F. L. B. Payne ; 
a Wite-fronted Capuchin (Cebus albifrons), a Black-faced Spider 
Monkey (Ateles alr), a Pileated Jay (Cyanocorax pileatus}, a 
Spotted Tinamou (Nothura maculosa) from South America, two 
Ruddy Finches (Carpodacu: erythrinus) from Siberia, a Jackdaw 
(Corvus monedula), British, four Eyed Lizards (Lacerta ocellata), 
South European, purchased, 
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OUR ASTRONOMICAL COLUMN 


THE TOTAL SOLAR ECLIPSE oF May 6.—The Comptes 
Rendus of the sitting of the Paris Academy of Sciences on the 
3rd iust. contain the reports from the observers sent by the 
French Government to Caroline Island in the Pacific for the 
observation of the recent total eclipse of the sun. The party 
was composed of M., Janssen, M. Trouvelot of the Observatory 
of Meudon, M., Pasteur, shotographer, and an assistant, who 
were accompanied by Prof Tacchini, director of the Observa- 
tory of the Collegio Romano, and Herr Palisa of the Obs rva- 
tory of Vienna, the disccverer of a large number of minor 
planets. One of the main objects of the expedition was a search 
for so-called intra-Mercuriai planets, and it is to the observa- 
tions made in this direction that we shall refer here. Herr 
Palisa and M. Trouvelot were especially occupied with this 
work, The former had a t:lescope of 6 inches aperture, with 
short focus and large field, «quatorially mounted. M. Tronvelot 
had two telescopes, one of 3 inches aperture, with large field, 
reticule, and interior cirels of position, and one of 6 inches 
aperture giving a high magnifying power. The 3-inch tele- 
scope formed a sweeping instrument with a field of about 44 
degrees diimeter, for the exploration of the circumsolar region, 
Both telescopes were on a prrallactic mounting, and in order to 
secure rapid record of positions and dispense with the readings, 
which cau e the loss of valtable time, M. Janssen had caused 
what he terms “ tracelets dc microscope ” to be applied to the 
circles of right ascension and declination. Each of these, 
placed in the hands of ar assistant, allowed of there being 
made, on the direction of the observer, a fine stroke across the 
divided circle and its vernie:, so that subsequently, with the aid 
of this very precise indication, the instrument could be re- 
placed in the position of ihe observation and the necessary 
readings made at leisure. It wase arranged that MM. 
Palisa and Trouvelot should divide the work, each attend- 
Ing specially to one side of the sun, The Vienna astrono- 
mer’s instrument, properly, as it seems, a comet-sesker, by 
Merz, had a magnifying power of 13, giving a field of 3°. With 
this, on totality taking place, he commenced his search, starting 
from the sun towards Saturn at first on the south, and when he 
did not thus find stars he returned to the sun, and swept more to 
the north. In this way he r :cognised yine stars, all which are 
identified in the Bonn Durchmusterung. We give the list of 
stars, correcting two misprints in the Comptes Rendus (14°,355 
should be 16°,355, and for 2>°, 542 we should read 20°, 543), and 
appending the positions cof the stars for the Bonn epoch 
1855°0: thus, with the sun% place reduced to the same epoch, 

+e 


NATURE 





47 


Te m 


the relative positions of the stars with respect to his centre will 
be readily seen :— 


Rais eae Magnitude, Pie Declination. 
$ m s a Vie 
16,355 oe 57 vee 2 AL 13°F ww IG SI'S 
16,484 ... 6O ZARS Z Gs 16 4'I 
19,477 4'2 3 3208 Ig I10'7 
19,578 5'5 3 33 578 19 13'9 
19,582 60 3 35 24°5 19 12'5 
20,527... 4.5 3 6345 20 30'5 
20,543 ... 5'0 3 12 51.0 20 37°3 
20,551 .. 5'0 ... 3 I4 248 20 13'4 
20,556 ... 5'8 ... 316 42 +20 174 


The result of his search Herr Palisa states to be that, between 
the limits (1855‘0) 2h. 52m, from +14° to +19°, to 3h. 40m. 
from +16° to +22°, th€re was no star of the fifth magnitude vn- 
marked in his char® this, it should be mentioned, being a 
lithographic chart supplied to him by Prof. Holden, one of the 
American observing patty. 

M. Tronvelot’s attention was first directed to the study aid 
figure of the corona, but, after the totality had lasted two minutes, 
he applied himself to explore the region west of the sun, Tle 
moved his telescope 10° in declination to the north of the sun’s 
centre, and swept slowly from that roint from east to west, to 
a distance of 15° in right ascension. ‘The first sweep trought 
out a small whitish star; two other sweep: were made without 
any result ; but in the fourth he saw a bright star of a decided* 
red colour, which he estimated at 4 or 4% magnitude. Its 
approximate position was a little to the north, and a little to the 
west of the sun, but the cause of a more*exact determination of 
position not being made will be best given in M, Trouvelot’s 
own words :—‘‘ En voulant amener cet astre dans le champ très 
restreint de Voculaire du 6 pouces (o'16m.}, afin de chevcher à 
constater s’il montrait traces soit d'un disque, soit d'une phase, 
il se produisit une certaine confusion parmi les deux aides que 
J'avais placés aux cercles horaire et de déclinaison pour guider la 
course des balayages, et bien que étoile traversat le champ 
visuel, il me fut impossible de retenir en place lı lunette, et dès 
lors de reconnaître son caractère et sa position.” In the abstract 
of results of observations appended to the reports of the ob- 
servers, after reference to Herr Palisa’s experience:, we read 
in the Comptes Rendus: “M, Trouvelot arrive A un résultat 
moins net pour le côté ouest, mais nous savons que cet observa- 
teur distingué désire revoir la région aù se trouvait le soleil au 
moment de l'éclipse avant de ce prononcer.” It is stated that 
the phutographs, though not yet examined in a complete 
manner, appear to support the negative result obtained by Herr 
Palisa as to the existence of an intra-Mercurial planet. ° 


A New Comer,—A Dun Echt circular (No. 78) notifies the 
discovery of a comet by Mr. Bro@ks on September 2, which was 
thus observed by Mr. Wendell at the Harvard College Obf- 
tory on the follow’ng night :— 


Greenw.ch M.T. R.A. 
m., s 


.m, S hm s Bt uA a 
September 3 at 16 9 24'5 16 35 I5'6 +. 64 49 33 
Daily motions in R.A. — 36s, in declination ~12', It is 


described as circular; less than 1’ diameter; tenth magnitude ; 
well defined nucleus, and no tail. i 


Decl. 


-a am m -= m — a. = — - — 


THE GERMAN SURVEY OF THE NORTHERN 
HEAVENS? 


HE illustrious Argelander was accustomed to say in the 
e^ quaint form of speech which he often employed, ‘‘ The 
attainable is often not attained if the range of inquiry is extended 
too far.” In no undertaking is there greater need of a judicious 
application of this sound maxim than in the systematic determi- 
nation of the exact positions of al! the stars in the visible heavens 
which fall within the reach of telescopes of moderate power. 

The first subject which engaged the attention of the Astrono- 
mische Geselischaft, at its formation in 1865, was the proposition 
to determine accurately the coordinates of all the stars in the 
northern heavens down to the ninth magnitude. To this associa- 
tion of astronomers (at first national, but since become largely 
International, in its character and organisation) belongs the credit 


t An address delivered by Prof, William A. Rogers before the American 
Association for the Advancement of Science at Minneapolis on August 1s, 
1883. 
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of arranging a scheme of observations by which, through the co- 
operation of astronomers in different parts of the world, it has 
been possible to accomplish the most important piece of astro- 
nomical work of modern times. With a feasible plan of opera- 
tions, undertaken with entire unity of purpose on the part of the 
observers to whom the several divisions of the labour were 
assigned, this great work is now approaching completion. 
While it is yet too early to speak with confidence concerning 

. the definitive results which the discussion of all the observations 
is expected to show, we may with profit consider the object 
sought in the undertaking, the general plan of the work, the 
difficulties which have been encountered, and the probable bear- 
ing which the execution of the present work will have upon the 
solution of a problem concerning which we now know absolutely 
nothing with certainty,—a problem of which what we call 
universal gravitation is only one element, if, indeed, it be an 
element,—a problem which reaches fargher than all others into 
the mysteries of the universe,—the motiom of the, solar and the 
sidereal systems in space. 

Our first inquiry will be with respect to the condition of the 
question of stellar positions at the time When this proposal was 
made by the Gesellschaftin 1865. All the observations which had 
been made up to this time possess one of two distinct characteristics. 
A portion of them were made without direct reference to any 
assumed system of stellar coordinates as a base; but by far the 
larger part are differential in their character. This remark 
holds more especially with reference to right ascensions. Nearly 
all of the observations of the brighter stars made previous to 
about 1830 were referred to the origin from which stellar co- 
ordinates are reckoned by corresponding observations of the sun ; 
but since that date it kas been the custom to select a sufficient 
number of reference stars, symmetrically distributed both in 
right ascension and declination, and whose coordinates were 
supposed to be well known. The unequalled Pulkowa observa- 
tions for the epoch 1845, form, I believe, the only exception to 
this statement. From the assumed system of primary stars are 
derived the clock errors and instrumental constants which are 
employed in the reduction of all the other stars observed. The 
positions of these secondary stars, therefore, partake of all the 
errors of the assumed fundamental system, in addition to the 
direct errors of observation. 

The following list comprises the most important of the cata- 
logues which, have been independently formed: viz. Bessel’s 
Bradley for 1755, the various catalogues of Maskelyne between 
1766 and 1805, Gould’s d’Agelet for 1783, Piazzi for 1800, 
Auwers Cacciatore for 1805, Bessel for 1815, a few of the earlier 
catalogues of Pond, Brinkley for 1824, Bessel for 1825, Struve 
for 182%, Bessel for 1827, Struve for 1830, Argelander for 1839, 
and Pubkowa for 1845. 

An analysis of these catalogues reveals four important facts :— 

First, that, a large share of the observations relate to bright 
ta at least to stars brighter than the eighth magnitude. 

econd, that in a large number of cases the same star is found 
in different catalogues, but that no rule is discoverable in the 
selection. 

Third, that, with the exception of the Polar catalogues of 
Fedorenko, Groombridge, Schwerd, and Carrington, the double- 
star observations of Struve, and the zone observations of Bessel 
and Argelander, the observations were not arranged with refer- 
ence to the accomplishment of a definite object. 

Fourth, that each catalogue involves a system of errors pecu- 
liar to the observers, to the character of the instruments em- 
ployed, and to the system of primary stars selected, but that thus 
far there had been no attempt to reduce the results obtained by 
different observers to a homogeneous system. In estimating the 
value of these observations it will be necessary to refer to the 
researclles which have been made subsequent to 1865. 

The systematic deviations of different catalogues in right 
ascension infer se were noticed at an early date by several astro- 
nomers; but the first attempt to determine the law of these 
variations seems to have been made by Safford in a communica- 
tion to the Monthly Notices of the Royal Astronomical Society 
in 1861 (xxi. 245), on the positions of the Radcliffe catalogue. 
I quote the equation derived by Safford, since it appears to be 
the first published account of a form of investigation almost 
exclusively followed since that time. It is as follows :— 

Diff, of R.A. (Greenw. 12 Year Cat.—-Rad.) = - o0°38s. + 
0°32s, sin (a + 5h. 32m.). Extending this expression to terms 
of the second order, it may be put under the form A = @ con- 
stant -+ (# sin a + 7 cos a) + (we! sin 2a + n cos 2a) +, &e. 
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Safford also seems to have been the first to notice the connec- 
tion between the observed residuals, and the errors in position 
of the primary stars employed, He remarks, *‘ In investigating 
the causes which would give rise to such systematic discrepan- 
cies, I was struck with the fact that the same or nearly the same 
variations were apparent in the assumed places of the time stars 
for the years since 1845; that, if the correct positions of the 
time stars had been assumed, the resulting positions would have 
been free from these small errors.” That the relation given by 
Safford should have been observed at all is the more remarkable 
since the primary stars upon which the Radcliffe positions depend 
are nearly the same as those employed at Greenwich. In reality 
the systematic errors of toth catalogues have since been found 
to be considerably greater than is here indicated, and the devia- 
tion pointed out by Safford is in the nature of a second differ- 
ence. The speaker has shown (Proc. Amer. Acad. 1874, 182) 
that the weight of the errorsgof the provisional catalogue as- 
sumed fell between the first and the third quadrants in the Rad- 
cliffe observations for 1841-42, on account of the omission of 
certain clock stars which were used at Greenwich. 

Since the discordances which exist between two catalogues 
may arise from errors in either one or in both, it is clearly im- 
possible either to determine the nature of the errors or to assign 
their true cause until a fundamental system has been established 
which is free both from accidental and frog periodic errofs,— 
from accidental errors, since a few abnormal differences may 
easily invalidate the determination of the errors which are really 
periodic ; from periodic errors, because a relative system can 
only become an absolute one when one of the elements of which 
it is composed becomes absolute. 

We ove to the researches of Newcomb, published in 1869-70, 
a homogeneous system of stellar coordinates in right ascension, 
which are probably as nearly absolute in their character as it is 
possible to obtain from the data at present available. He deter- 
mined the absolute right ascensions of thirty-two stars of the 
first, second, and third magnitudes, and comprised between the 
limits — 30° and +46° declination. A comparison of the places 
of these stars for a given epoch with the same stars in any cata- 
logue for the same epoch enables us to determine with consider- 
able precision the system of errors inherent ia that catalogue. 
Several circumstances prevent the exact determination of this 
relation. Among them may be mentioned the fact that New- 
comb’s system cannot safely be extended far beyond the limits 
in declination of the stars composing the system, that the stars 
are not symmetrically distributed in declination, and that the 
system of errors derived from bright stars is probably not the 
same as that derived from stars of less magnitude. 

To a certain extent all of these objections have been met in 
the later discussion by Auwers, to which reference will presently 
be made. The substantial agreement of these two systems, 
independently determined, furnishes ; satisfactory evidence that 
we have at last obtained a foundation system with which it is 
safe to make comparisons—from which we may draw conclusions 
with comparative safety. When the catalogues which were 
formed between 1825 and 1865 are compared with Newcomb’s 
fundamental system, through the medium of these thirty-two 
stars, the following facts are revealed :— 

a. The only catalogues in which there is freedom from both 
accidental and periodic errors are Argelander’s Abo catalogue 
for 1830 and the Pulkowa catalogue for 1845. One is reminded 
in this connection of the remark of Pond, that ‘‘we can hardly 
obtain a better test of our power of predicting the future posi- 
tions of stars than by trying by the same formula how accurately 
we can interpolate for the past. In a variety of papers which I 
have submitted to the Royal Society I have endeavoured to 
show that with us the experiment entirely fails.” 

b. During this interval the constant differences between the 
earlier catalogues and Newcomb’s system vary between +0°E7s, 
tor Pond, 1820, and -o'r9s. for Pond, 1830; and for later 
catalogues between +0°07s. for Cambridge, 1860, and +0'02s. 
tor Greenwich, 1860. 

c. All the right ascensions determined at English observatories, 
and especially those which depend upon the positions published 
by the British Nautical Almafac, are too large in the region of 
five hours, and too small in the region of eighteen hours. The 
general tendency of the constant part of the deviation from 
Newcomb’s system is to neutralise the periodic errors in the 
region of five hours, and to augment them in the region of 
eighteen hours, where, in the case “of a few catalogues, the error 
becomes as great as O*10s,,—a quality which can be readily 
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detected from the observations of two or three evenings with an 
indifferent instrument, if it relates to a single star. 

The right ascensions determined at French observatories 
exhibit systematic errors which follow nearly the same law as 
those which characterise English observations. i 

Distinctively German observations are nearly free from sys- 
tematic errors. As far «as they exist at all, their tendency is to 
neutralise the errors inh rent in distinctively English and French 
observations. 

d, In the case of several catalogues residual errors of consider- 
able magnitude remain after the systematic errors depending upon 
the right ascensions have beef allowed for. These errors are 
found to be functions of the declination of the stars observed, 
and without doubt have some connection with the form of the 
pivots of the instrument with which the observations were made. 
This statement holds trie, ecially with respect to the ob- 
servations at Paris, Melbourn® and Brussels, between 1858 and 
th ; and to the Washington observations between 1858 and 
1861, 

e, The systematic errors which exist in observations previous 
to 1865 follow the same law and have nearly the same magni- 
tude as the errors of th: same class which are inherent in the 
national ephemerides of :he country in which they were made. 

* The British Nawtical .tlmanac and the Connaissance des Temps 
are largely responsible for the perpetuation of this class of errors. 
For a few years before and after 1860 the ephemerides of the 
Nautical Almanac were based upon the observations of Pond, 
which contain large pericdic errors. It is found that the errors 
of this system have been transferred without sensible diminu- 
tion to every catalogue in which the observations depend 
upon Nautical Almanac ¿lock stars. At English observatories it 
has been the custom to correct the positions of the fundamental 
stars by the @bservations of each successive year; but this has 
produced no sensible eflect on the diminution of the periodic 


errors, which belong to the fundamental system. ‘The periodic | 


errors of the American E phemeris follow nearly the same law as 
the errors of the Wautica: Almanac, but their magnitude is some- 
what reduced. The errcr of equinox is also less. 

Wolfer’s Jab. Reg., upon which the Berliner Jahrbuch is 
based, has no well-defined systematic errors, and the correction 
for equinox is nearly the same in amount as in the American 
Lphemeris, but with the opposite sign. The accidental errors 
seem to be rather larger than in the system of the American 
Liphemerts, 

Jf. A general estimate may be formed of the relative magni- 
tudes of the errors of secondary catalogues by comparing the 
average error for each star of the primary catalogue. The 
numbers given below rey resent the average deviation for each 
star, expressed in hundre iths of seconds, after the various cata- 


logues have been reduced to a common equinox :— 
Average error 


: for each star. 
` Argelander 1830 I'l] 
Pulkowa ... .. 1845 T'I 
Greenwich 1845 2'0 
Greenwich ies 1860 2'O 
D’Agelet (Gould) ... ... a.. <.. I783 a 22 
Cape of Good Hope (Henderson)... 1833 2°2 
_ Greenwich be heat. aie, i tees “NO GO 2'2 
_ Greenwich 1871 2'2 
Paris ... as 1867 say, 2'4 
Washington 1846-52 ... 2'5 
Struve 4g. wee ii 1830 no 2'5 
Cape of Good Hope 1856 2'8 
Radcliffe ... o au 1860 Z'1 

Greenwich ae Bee) can ABAO 2T p 
Bessel See wee cabin. A E, ia, (LOSS 3'2 
Pond... 1830 3°7 
GSi tie, “ads kis ies 1840 3'8 
Madras (Taylor) o a an 1830 3°9 
Cape of Good Hope Fallows) 1830 3°9 
Radilfe gie: aes ae “Gn ere 1845 4'5 
Armagh o oe e 1840 5'0 
Piazzi E RE E 1800 5°3 
Bessel’s Bradley 1755 7°9 
Lalande s 1800 T e 
Lacaille 1750 . 24°9 


It is obvious from these: relations that previous to about 1825 
the magnitude of the agcilental errors of observation, combined 
with the errors of reduction, prevent any definite conclusions 
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with respect to the periodic errors inherent in these early 
observations. It is probable, also, that early observations of 
stars of the eighth and ninth magnitudes are subject to a class of 
errors peculiar to themselves, the nature of which is now well 
nigh impossible to determine. ° 

The systematic errors in declination which belong ty the 
various secondary catalogues named are even more marked than 
those in right ascension. The experience of Pond in 1833 15 the 
experience of every astronomer who has attempted to compare 
observations of the same star made at different times, under 
different circumstances, with different instruments, and by 
different observers. He says: ‘* With all these precaution», we 
do not find by comparing the present observations with thove of 
Bradley made eighty years ago under the same roof, and com- 
puted by the same table of refractions, that we can obtain by 
interpolation any intermediate catalogue which shall agree with 
the observations witfin the probable limits of error.” 

- We owe to the investigations of Auwers (Asiron. Ne-Ar., 
Nos, 1532-1536), the first definite system of declinations y. hich 
is measurably absolute in its character. Yet the deviations of 
this system from that derived by the same author, bit from 
much additional data in Publication xiv. of the Gesellschaft, is no 
less than 1'2s. The present difference outstanding between the 
Pulkowa and the Greenwich systems at 10° south declination 
Is I°7s. 

Within the past five years the labours of Auwers, of Safford, 
of Boss, and of Newcomb, have resulted in the establishment of 
a mean system of declinations from which accidental errors may 
be considered to be eliminated in the case of a large num!xr of 
stars; but the different systems still differ systematically zer se 
by quantities which are considerably greater than the provable 
error of any single position. 

When the discussion of the question of a uniform determina- 
tion of all the stars in the northern heavens to the ninth magni- 
tude was taken up by the Gesellschaft at its session in Leipzig in 
1865, Argelander, who was then president of the Soviety, 
appears to have been the only astronomer who had a clear 
apprehension of the difficulties of the problem. Ile alone had 
detected the class of errors whose existence subsequent Inve -tiga- 
tions have definitely established. He alone had found a weli- 
considered plan by which these errors might be eliminated, as 
far as possible, from future observations. 

Argelander, however, always claimed for. Bessel the firt 
definite proposal of the proposition under consideration (see 
Astron, Nachr., i. 257). It was in pursuance of this plan that 
the zones between —15° and +15° in declination were observed. 
These zones were to form the groundwork of the Berlin charts ; 
and Argelander, in the execution of the Bonner Durchmuster ny, 
simply carried out the second part of Bessel’s recomfhendation. 

With the exception of the observations of Cooper at Markree 
Observatory, and the charts ef Chacornac, these two great v ori 
—the second being a continuation of the first, under 2 Saee? and 
more feasible plan—are the only ones in existence which give us 
any knowledge of the general structure of the stellar system. 

The observations of stars to the ninth magnitude, found in the 
catalogues of Bessel, Lalande, and Piazzi, form the groundwork 
of these charts. The coordinates in right ascension and declina- 
tion of the stars found in these authorities were first reduced to 
the epoch 1800; the resulting right ascension being given to 
seconds of time, and the declination to tenths of minutes of arc. 
With these places as points of reference, all other stars were 
filled in, down to the ninth magnitude, by observations with 
equatorial instruments, The work was divided into zones of one 
hour each, Bremiker undertook five zones; Argelarider and 
Schmidt, two; Wolfers, three; and Harding, two. The re- 
maining zones were undertaken by different asjronomers in 
widely separated localities. 

The work seems to have been performed with somewhat un- 
equal thoroughness, some zones containing nearly all the stars to 
the ninth magnitude, while in others a large number of stars 
having this limit in magnitude are wanting. 

The Durchmusterung, undertaken by Argelander at Bonn, 
was a far more serious and well-considered undertaking, ‘This 
unequalled work consists in the approximate determination 
of the coordinates of 324,198 stars situated between ~— 2° and 
+go° declination, It includes stars to the 9'5 magnitude, the 
coordinates being given to tenths of seconds of time, and the 
declinations to tenths of minutes of arc. 

The first definite proposal of this work undertaken by the 
Gesellschaftphowever, appears to have been made by Bruhns. In 
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the course of a report upon the operations of the Leipzig 
Observatory, he stated that in his view the time had come for 
undertaking a uniform system of d terminations of the places of 
stars to the niath magnitude in the northern hemisphere by 
means of meridian circles; but he proposed at the same time 
that the positions of stars fainter than the ninth magnitude should 
be determined by means of differential observations with equa- 
torial instruments. After explaining certain plans and arrange- 
ments relating particularly to his own observatory, he introduced 
the following resolution :— 

‘* The Astronomische Gesellschaft regards it as needful that all 
the stars to the ninth magnitude occurring in the Durcàmus- 
erung should be observed with meridian circles, and commissions 
the Council to arrange for the execution of the work.” 

This proposal occa ioned a long and somewhat animated dis- 
cussion, in which Argelander, Hirsch, Bruhns, Förster, Schönfeld, 
and Struve took part. > 

Argelander declared himself surprised at tHis proposal, which 
called for the rapid realisation of a plan of organisation which 
he had been considering for years with the greatest care, the 
difficulties of which he had maturely considered, and the execu- 
tion of which still demanded the most careful deliberation and 
preparation, One of the necessary preliminary steps was a 
plan which he had already prepared, published, and presented to 
the Society in an informal way, which provided for contempo- 
raneous and correspondins observations of the brighter stars. 
As president of the Society he felt unequal to undertaking the 
charge which the acceptance of the resolution proposed would 
involve, as this procedure seemed to him premature without 
previous preparation. He would admit, however, that every 
call to action of this kind fended to stimulate enthusiasm, and 
should therefore be encouraged, but he felt obiged to ask the 
Society not to require from bim the immediate execution of the 
plan, but to intrust the serious consideration of it and the pre- 
paration for it to his zealous friends in the Council. 

Upon the motion of Struve, the Society, by a rising vote, ex- 
pressed its confidence in the assurance of the president that he 
would bring forward his plan at the proper time, as soon as the 
means for its executi n could be assured. 

At the meeting held at Bonn in 1867 Argelander again 
brought up the subject in a communication which appears to 
have been an exhaustive discussion of the whole problem. This 
paper is not printed in the Procecdings of the Gesellschaft, but at 
its conclusion a committee was appointed to take definite action 
with respect to the recommendations which it contained. The 
committee reported at the same session, and their report, which 
is published in the place of the paper presented by Argelander, 
is probably identical in substance with it, The plan proposed 
and adopted was finally published in the form of a programme, 
in which the details of the work are arranged with con-ider- 
able minuteness. As this progrargme has been widely distri- 
buted midmgeems unnecessary to give anything more than a general 
abstract of it. Since it differs in a few minor points from the 
first report of the committee at the Bonn meeting, the essential 
features of this report will be given instead of an abstract of 
the programme itself. 

They are as follows :— 

a. The limits in declination of the proposed series of observa- 
tions are —2° and +80°. The first limit was chosen on account 
of the lack of suitable fundamental stars south of the equator. 
It is probable, also, that Argelander had a suspicion of the fact, 
since proven, that the uncertainty with respect to the systematic 
errors of southern stars is, of necessity, considerably greater than 
for northern stars, and that on this account it would be better te 
defer this part of the work until further inve:tigations in this 
direction coyld be made. 

The limit +80° was chosen because the repetition of Carring- 
ton’s observations between 81° and 90° was considered super- 
fluous, and Hamburg had already undertaken the extension of 
‘Carrington’s observations from 81° to 80°. 

6, Within these limits, all stars in the Durchmusterung to the 
ninth magnitude, and, in addition, all stars which have been 
more exactly observed by Lalande, by Bessel at Königsberg, 
and by Argelander at Bonn, are to be observed. 

c. The observations are to be differential. The clock errors 
are not to be found from the fundamental stars usually chosen 
for this purpose, and the equator point corrections are not to be 
derived from observations at upper and lower culminations, but 
these elements are to be derived from a series of 500 or 600 stars, 
distributed as uniformly as possible over the northgrn heavens. 
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The exact coordinates of these stars are to be determined at 
Pulkowa, thus securing the unity necessary in order to connect 
in one system the observations of different zones. 

a, Every star is to be observed twice. If the two observa- 
tions differ by a quantity greater than ought to be expected, a 
third observation will be necessary. 

é. In order to facilitate the work it will be desirable to use 
only three or four transit threads and only one or two micro- 
scopes. In order to facilitate the reductions to apparent place 
the working-list of stars should be comprised within narrow 
limits. 

J- Before the commencement afd after the close of each zone, 
two or three fundamental stars are to be observed upon the same 
threads and with the same microscopes as were used in the zone 
observations. When the seeing is not good, and when for any 
other cause it seems desirable, one or more fundamental stars 
may be observed in the course oW the zone. The number and 
selection of the stars will depend upon the character of the in- 
strument empl yed. If it remains steady for several hours and 
has no strongly marked flexure or division errors, or if these 
errors have been sharply determined, the fundamental stars may 
be situated ten degrees or fifteen degrees away from the zone 
limits. However, there must remain many things for which 
no general rule can be given, and which must be left to the jud™ 
ment of the observer, aided by an accurate knowledge of his 
instrument. 

g. Witha Repsold or a Martin instrument one microscope 
will be sufficient, if its position with respect to the whole four 
can be determined. 
during the observations can be interpolated to o'2s. 

A. It will be desirable to divide beforehand the zones into 
such time intervals that the observations can be easily made. 

z. Zones exceeding one and a half or at the mest two hours 
are not advisable, first, because the zero points will be too far 
apart, and, second, because a longer duration will involve too 
much fatigue physically and mentally. 

At the conclusion of this report all the astronomers present 
who were willing to take part in this work were requested to 
communicate with the Council, stating the regions gf the heavens 
which they preferred to select for observation. 

At this meeting, Berlin, Bonn, Helsingfors, Leipzig, and 
Mannheim signified their intention to share in the work, Leyden 
also expressed its intention of taking part as soon as the work 
already undertaken should be completed. 

When the stars to be observed had been selected from the 
Durchmusterung, it was found that the number would not vary 
much from 100,000, requiring rather more than 200,000 obser- 
vations, Preparations for the work of observation were imme- 
diately commenced, and, by the time of the next report in 1869; 
considerable progress had been made. 

In the report for this year the provisional places of a catalogue 
of 539 fundamental stars were published. This catalogue is 
composed of two parts. The list of Faupi-sterne consists of 
336 stars to the fourth magnitude, observed at Pulkowa by 
Wagner with the large transit instrument, and by Gyldén with 
the Ertel vertical circle. The list of zu za ¢-sferne consists of 
203 stars fainter than the fourth magnitude. As the details of 
the work in the formation of the provisional places of the stars 
of this list are not given in the report, it is not quite clear upon 
what authority they rest. The work assigned to the Pulkowa 
observatory by the Zone Commission was the exact determina- 
tion of the places of the stars of this list. The} observations 
were undertaken by Gromadski with the Repsold meridian circle. 
In accordance with the plan adopted each star was observed 
eight times—four times in each position of the instrument. The 
ofservations were differential with respect to the Haupt-sterne. 

The results were published by Struve in 1876, and the places 
there given were used in the first reduction of the.Harvard 
College observations for 1874-75, and perhaps in some other 
cases, 

About this time a change seems to have been made in the 
original plan with respect to the formation of the final catalogue 
of fundamental stars, of which I have been unabfe to find a 
clear account. The original intention was to make the posi- 
tions depend entirely upon the observations at Pulkowa. The 
Zone Commission established by the Gesellschaft, however, com- 
mitted the formation of this catalogue to Auwers; and it is to 
him that we owe the most complete and the most perfect cata- 
logue of fundamental stars yet published Thé Pulkowa system 
for 1865 was adopted as the basis ; but, in order to obtain greater 
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freedom from accidental errors for individual stars, the final 
catalogue was obtained by combining with the Pulkowa series 
the Greenwich observations from 1836 to 1876, the Harvard 
College observations for 1871-72, the Leipzig observations in 
declination only, betwee1 1866 and 1870, and the Leyden ob- 
servations in declination between 1864 and 1870. Before this 
combination was made, however, these observations were all 
reduced to the Pulkowa system. 

The following observatories have taken part in the zone 
” observations :— 


Liruts of e Limits of 
Observatories. zo 1es in Observatories, zones in 

ô declination. declination. 
Nicolaieff — 2to + I | Lund +35 to +40 
Albany +I, „ + $ Bonn a +40,, +50 
Leipzig ... .. + 4, +18] Harvard College +50,, +55 
Leipzig ... +10,, +15 | Helsingfors +553, +60 
Berlin... 4. +15,, +25 | Christiania +65,, +70 
Cambridge(Eng.) +25,, +30 | Dorpat ... ... +70,, +75 
Leyden ... +30,, +35 | Kasan +75,, +80 


The zone between - 2° and +1° was originally undertaken at 
Palermo, that between +1° and +4° at Neuchatel, that between 
+4° and +10° at Mannheim, and that between 4-35° and + 40° 
at Chicago. 

In the latter case tie great fire at Chicago crippled the 
resources of the observatory to such an extent that Safford was 
compelled to relinquish -he work, which was at that time quite 
far advanced. 

Attention was called at an early date to the importance of 
continuing the survey əf the northern heavens beyond the 
southern limit fixed by Argelander. The preparation necessary 
for the execufion of thi: work consisted in the extension of the 
Durchmusterung to the tropic of Capricorn. This was under- 
taken by Schönfeld at I eipzig. 

In the report to the Cese/dschaft at the meeting held at Stock- 
holm in 1877, he has given an account of this work, in which 
he stated that it was sufficiently near completion to invite the 
consideration ®f the question of the meridian circle determina- 
tions of the places of stars to the ninth magnitude. The lack 
ofsouthern fundamental stars whose positions were well deter- 
mined was still a hindrance to the immediate commencement of 
the work. Relatively nore stars of this class are required than 
in the northern observations, in order to eliminate the inequalities 
due to refraction. Sel Gnfeld stated that, while the burden of 
the determination of tl:e places of these southern fundamental 
stars must rest mainly upon southern observations, it seemed 
necessary to connect them with the Pulkowa system by a con- 
necting link (JZ7¢/elidzecl), through observations at some observa- 
tory well situated for this purpose. At this meeting Sande 
Bakhuysen, of Leyden, gave notice of intention to take part in 
this work. Gyldén urzed the importance of securing the co- 
operation of Melbourne and Peters suggested the advantage of 
securing Washington as an additional ‘‘mean term” (V.J.S. 
1877, p. 265). 

The next-reference tc this work is contained in the Gesellschaft 
for 1881 (V.J.S. xv. p. 270). A list of 303 southern stars is 
here given whose exact places were at that time being deter- 
mined at Leyden and at the Cape of Good Hope. This list 
was selected by Schénfzld and Sande Bakhuysen, in a way to 
meet the requirements referred to in previous discussions. 

A final catalogue of eighty-three southern fundamental stars 
by Auwers appears in this number of the Gesellschaft. The 
places depend upon tle same authorities as for the northern 
Stars, with the addition ofthe Cape of Good Hope catalogue fer 
1860, Williamstown, Melbourne forer870, and Harvard College 
(Safford) for 1864. For stars not observed at Pulkowa, the 
general catalogue of Yarnall (1858-1861), and the Washington 
observations, with the new meridian circle between 1872 and 
1875, were employed. As in the case of the northern stars, 
these observations areal reduced to the Pulkowa system for 186 5. 
It is understood that the coogdinates of the list of 303 stars are 
to depend upon this extension of the general system of Publica- 
tion xiv. to the limits rejuired by the southern Durchmusterung 
of Schönfeld. 

It would be surprisiag if all the conditions of success were 
fulfilled in the first execution of a work having the magnitude 
and involving the dlifficulties of the scheme of observations under- 
taken under the auspict!s of the Gesellschaft, The extent of the 
discordances which aie to be eexpected between the results 
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obtained by different observers can only be ascertained when 
the observations by which the different zones are to be con- 
nected have been reduced. Each observer extended the work- 
ing list of his own zone ro’ north and south; and it is expected 
that a sufficient number of observatfons of this kind have been 
made to determine the systematic relations existing between the 
coordinates of each zone with those of its neighbour. l 

It is probable, however, that the experience of Gill will be 
repeated ona larger scale, In 1871 he solicited the cooperation 
of astronomers in the determination of the coordi iates of twenty- 
eight stars, which he desired to employ in the reduction of his 
heliometer observations of the planet Mars for the purpose of 
obtaining the solar parallax. The results obtained at twelve 
observatories of the first class are published. in vol. xxxix. p. 99, 
of the Monthly Notices of the Royal Astronomical Society. Not- 
withstanding the facg that the final values obtained at each ob- 
servatory depend wpon several observations, the average differ- 
ence between the least and the greate-t results, obtained by 
different observers for each star, is o’24s. in right ascen-iou., and 
2'3” indeclination. ®In four cases the difference in right ascension 
exceeds 30s., and in four cases the difference in déclination 
exceeds 3'0”. 

Even after the results are reduced to a homogeneous system, 
the following outstanding deviations from a mean system are 
found :— 


Authority. Aa Aà | Authority, Aa AS 

S5, “ S. er 
Königsberg + '005 ~—o'7r ; Leyden —'053 ~-oO'19 
Melbourne -+'026 -0'49 Paris... .. +055 -> O'o 
Pulkowa +005 +0'36 Washington -‘I120 -078 
Leipzig +'049 +0'40 ! Harvard Coll. -'o72 ~o'o9 
Greenwich... +°'009 -—0'56| Cordova ... —'032 0°20 
Berlin +'044 +0°67 | Oxford... +'076 +0°21 


The observations of a second list of twelve stars, one-half of 
the number being comparatively bright, and the remainin, half 
faint, showed no marked improvement, either with res; ect to 
the magnitude of errors which could be classed as accidental, or 
in regard to the systematic deviations from a mean system. 

This discussion revealed one source of discordance which will 
doubtless affect the zone observations : viz. the difference between 
the righ: ascensions determined by the eye-and-ear method and 
those determined with the aid of the chronograph. 

The programme of the Gesellschaft makes no provision for the 
elimination of errors which depend upon the magnitude of the 
stars observed ; but special observations have been undertaken 
at several observatories for the purpose of defining the relation 
between the results for stars of different magnitude. At 
Harvard College Observatory, the direct effect of a reduction of 
the magnitude has been ascertained by reducing the aperture of 
the telescope by means of digphragms. Besides this, the obser- 
vations have been arranged in such a manner that pae error 
depending upon the magnitude can be derived from an investi- 
gation of the observations upon two successive nights. 

At Leyden, at Albany, and perhaps at other observatories, the 
effect of magnitude has been determined by observations through 
wire gauze. But notwith-tanding all the precautions which 
have been taken in the obsefvations, and which may be tahen in 
the reductions, it will undoubtedly be found that the final results 
obtained will involve errors which cannot be entirely eliminated. 

In the experience of the writer two other sources of errur have 
been detected. It has been found that there is a well defined 
equation between the observations, which is a function of the 
amount, and the character of the illumination of the field of the 
telescope. It has also been found that observations made under 
very unfavourable atmospheric conditions differ systematically 
from those made under favourable conditions. When the seeing 
was noted as very bad, it is found that the observed right ascen- 
sions are about ‘o8s. too great, and that the observed declinations 
are about 0'8” too great. 

There are doubtle-s other sources of error which the discussion 
of the observations will bring to light. The effect of the dis- 
covery of these and other errors will probably be to ha-t-n the 
repetition of the zone observations under a more perfect scheme, 
framed in such a manner as to covér all the deficiencies which 
experience has revealed or may yet reveal. One would not pro- 
bably go far astray in naming the year 1900 as the mean epoch 
of the new survey. If the observations are again repeated in 
1950, sufficient data will then have been accumulated for dt 
least an approximate determination of the laws of sidereal 
motion. ° 
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What is the present state of our knowledge upon this subject? 
It can be safely: said that it is very limited. First of all it can- 
` not be affirmed that there is a sidereal system in the sense in 
which we speak of the solar system. In the case of the solar 
system we have a central suff about which the planets and their 
satellites revolve in obedience to laws which are satisfied by the 
hypothesis of universal gravitation. Do the same laws pervade 
the interstellar spaces? Is the law of gravitation indeed univer- 
sal? What physical connection exists between the solar system 
and the unnumbered and innumerable stars which form the 
galaxy of the heavens? Do these stars form a system which 
has its own laws of relative rest and motion, or is the solar SyS- 
tema part of the stupendous whole? Does the solar system 
receive its laws from the sidereal system, or has Kepler indeed 
pierced the depths of the universe in the. discovery of the laws 
which gave him immortality? Are we to ot2ke the alternative 
stated by .BalJl, —either that our sidereal syğem is not an en- 
tirely isolated object, or its bodies must be vastly more numerous 
or more massive than even our most liberal intepretation of ob- 
servations would seem to warrant? Are @e to conclude, for 
examples that stars like 1830 Groombridge and a Centauri, 
‘‘after having travelled from an infinitely great distance on one 
side of the heavens, are now passing through our system for the 
first and only time, and that after leaving our system they will 
retreat again into the depths of space to a distance which, for 
anything we can tell, may be: practically regarded as infinite ? ” 
Can we assert with Newcomb, that in all probability the stars 
do ‘hot form a stable system in the sense in which we say that the 
solar system is stable,—that the stars of this system do not 
revolve around definite attyactive centres? Admitting that the 
solar system is moving through space, can we at the present 
moment even determine whether that motion is rectilinear, or 
curved, to say nothing of the laws which govern that motion. 
How much of truth is there in the conjectures of Wright, Kant, 
Lambert, and Mitchel, or even in the more serious conclusions 
of Madler that the Alcyone of the Pleiades is the central sun 
about which the solar system revolves ? f 

These are questions which, if solved at all, must be solved by 
a critical study of observations of precision accumulated at 
widely separated epochs of time, The first step in the solution 
has been taken in the systematic survey of the northern heavens 
undertaken by the Gesellschaft, and in the survey of the southern 
heavens at Cordova by Dr. Gould. The year 1875 is the epoch 
about which are grouped the data which, combined with similar 
data for an epoch not earlier than 1950, will go far towards 
clearing up the doubts which now rest upon the question of the 
direction and the amount of the solar motion in space ; and it 
cannot be doubted that our knowledge of the laws which con- 
nect the sidereal with the solar system will be largely increased 
through this investigation. The basis of this knowledge must 
be the observed proper motions of a selected list of stars, so 
exacthpekgtermined that the residual mean error shall not affect 
the results derived ; or, failing in this, of groups of stars sym- 
metrically distributed over the visible heavens, sufficient jn 
number to effect an elimination of the accidental errors of 
observation without disturbing the eauilibrium of the general 
system. ; 

For an investigation of this kind, a complete system of zone 
observations, at widely separated intervals, will afford the 
necessary data, if the following conditions are fulfilled. 

First, the proper motions must be derived by a method which 
does not involve an exact knowledge of the constants of preces- 
sion. ‘ In every invéstigation with which I am acquainted the 
derived proper motions are functions of this element. 

Second, the general system of proper motions derived must be 
free from systematic errors. Errors of this class may be intro- 
duced either through the periodic errors inherent in the system 
of fundamental stars employed in the reduction of the zone obser- 
vations, or in a change in the constants of precession. It is in 
this respect that the utmost precaution will be required, If 
from any cause errors of even small magnitude are introduced 
into the general system of proper motion at any point, the effect 
of these errors upon the values of the coordinates at any future 
epoch will be directly proportional to the interval elapsed. We 
can, therefore, compute the exact amount of the accumulated 
error for any given time. 

When this test is applied to the fundamental stellar systems 
independently determined by Auwers, Safford, Boss, and New- 


comb, we find the following deviations inter se at the end of a- 


century :— i , e 
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“Maximum Maximum 

mean systematic 
deviation in a deviation ina 

century. century. 

Aa asd : 
Auwers minus Safford ... —0'22s. -+o-2" 023s. DTI 
Auwers minus Boss SApS — +o'8 — 2°I 
Auwers minus Newcomb - 0°09 +0°8 o'o 2'2 


It is the common impression that both the direction and the 
amount of the motion of the solar system in space are now well 
established, The conclusions of Struve upon this point are ° 
stated in such explicit language tbat it is not surprising that’ this 
impression exists. He says, “The motion of the solar system 
in space is directed to a point in the celestial sphere situated en 
the right line which joins the two stars measured from r and 
w Herculis. The velocity of this motion is such that the sun, 
with the whole cortège of bodiey depending on him, advances 
annually in the direction indicated, through a space equal tò 
154,000,CoOo miles. ot i , 

It must be admitted that there is a general agreement in the 
assignment by different investigators of the coordinates of the 
solar apex. This will be seen from the folléwing tabular 
values :— 


`: Right TERE ° 

Authorities. Ascension. i Declination. » 
Herschel, 1783 257 o0 +25 oo 
Prevost, 1783 230 00 +25 00 
Klugel, 1789 260 00 +27 00 
Herschel, r805 . 245 52 ... +49 38 

Argelander, 1837 257 49... +28 50 ` 

Lundahl, 1837 252 24 +14 26 
Struve, 1837... 261 22 +37 36 
Galloway, 1837 ... 260 OF ... a +34 23 
Madler, 1837 261 38 +39 54 
ir 256 54 +34 29 
Airy, 1837 ... 261 29 +26 44 
. 261 14 +32 55 
Dunkin aio Ge SE55 263 44 +25 00 


In estimating the value which should be attaghed to these 
results, several considerations must be taken into account. 

(a) All of the results except those of Galloway depend 
practically upon the same authorities at one epoch, viz. upon 
Bradley. ; 

(6) The deviations izer se probably result in a large measure 
from the systematic errors inherent in one or both of the funda- 
mental systems from which the proper motions were derived. 
For example, Lundabl employed Pond as one of his authorities, 
and it is in Pond’s catalogue that the most decided periodic 
errors exist. - 

(c) Biot in 1812, Bessel in 1818, and Airy, in 1860, reached 
the conclusion that the certainty of the movement of the solar 
system towards a given point in the heavens could not be 
affirmed. : 

(2) The problem is indirect. In the case of a member of the 
solar system, exact data will determine the exact position in 
orbit at a given time ; but here we have neither exact dita nor 
can we employ trigonometrical methods in the solution. We 
simply find that the observed proper motions are prohably some- 
what better reconciled under the hypothesis of an assumed 
position of the apex of the solar motion. The method of inves- 
tigation employed by Safford, who has of late years given much 
attention to this subject, consists in assuming a system of co- 
ordinates for the pole of the solar motion, from which is deter- 
mined the direction each star would have if its own proper 
motions were zero. Comparing this direction with the observed 

rection as indicated by thg observed proper motion, equations 
of condition are formed from which a correction is found to the 
assumed position of the apex, by the methods of least squares. 

It must always be kept in mind that the quantities with which 
we must deal in this investigation are exceedingly minute, and 
that the accidental errors of observation are at any time liable 
to lead to illusory results. The weak link in the chain of 
Madler’s reasoning is to be found htre. I think we can assume 
0°20” as the limit of precision in the absolute determination of 
the coordinates of any star, however great the number of obser- 
vations upon which it depends. Beyond this limitit is impos- 
sible to go, in the present state of instrumental astronomy. 

It is safe to say that there is not a single star in the heavens 
whose coordinates are known with certaimty within this limit. Do 
not misunderstand me. Doubtless there are many stars in which 
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the error will at some future time be found to fall within this 
limit. The law of protabilities requires this, if the maximum 
limit falls within 1”. But who is prepared to select a particular 
Star and say that the absolute position of this star in space can- 
not be more than 0'2” in error ? 

e. At present an arbitrary hypothesis is necessary in the dis- 
cussion of the problem, Airy assumed that the relative distances 
of the stars are proportional to their magnitudes ; and he found 
slightly different results according to different mcdes of treat- 
ment. Safford assumed that the distances are, at least approxi- 
mately, in inverse proportion to the magnitude of the proper 
motions. The general result of his investigations up to this 
pgint is that there is son e hope of using the solar motion as a 
base to advance our knowledge of stellar distances. Later inves- 
tigations have been mad: by De Ball, but the details have not 
yet come to hand. It is undérstood, however, that his results 
coincide in a general way with’those previously obtained. 

It is clear from this brief review that we have here a field of 


. Investigation worthy of the highest powers of the astronomer. 


The first step has been taken in the survey of the heavens 
carried on under the auspices of the Gesellschaft. It remains 
for the astronomers of the present generation to solve the diffi- 
culties which now environ the problem, and prepare the way for 
a®*more perfect sgheme of observation in the next century. 





INDIAN METEOROLOGY} 
III. 


THE next paper we s all notice is No. IX., by Fred. Cham- 

bers, on “The Winds of Kurrachee.” The station dealt with 
is not only a representative one of the Arabian sea current, but 
is remarkable for exhibiling the highest average monthly wind 
velocity of any place in India. The observations used were 
ee by a Beckley’s anemograph for 1873, 1874, and 
1875. 

In discussing the animal variation, Mr. Chambers adopts a 
plan which has been followed out with much success by his 
brother in his great work on the meteorology of the Bombay 
Presidency, vif. its separation into xormal and abnormal north 
and east components. 

It is thence found that, the former are closely related to the 
corresponding barometri? variations, and represent that part of 
the grand monsoon system which affects Kurrachee, while the 
latter are found to be ccnnected with a system of local convec- 
tion currents, due to (ielatively) local temperature variations. 
These latter, though subordinate to the former in point of mag- 
nitude, are still sufficiently large to mask the true nature of the 
regular monsoon current: which obey the barometric law. This 
is more especially the case in Bengal, where, as it appears both 
from evidence furnished in this paper and elsewhere, the activity 
of the monsoon currents is far less than on the west coast of 
India, while the absolute efficiency of the /ocal variations is 
about the same.’ 

Another important} re: ult deduced, is that the causes which 
produce the abnormal variations in the wind and pressure com- 
ponents, are similar to th >se which produce the annual variations, 
Thus, when the barometer rises abnormally a tenth of an inch, 
it is accompanied by an «bnormal wind of 4'4 miles per hour 
from N. 55° E., while a similar rise in the barometer from 
summer to winter gives «ise to a wind of 4°7 miles per hour 
from N, 57° E. 

This principle, which though @ Jrior? probable, has not 
hitherto been supported by direct evidence, is without doubt 
destined to play an important part in the meteorology of the 
future, and to form one of the few channels by which we maf 
hope to arrive at a correct knowledg@ of the effects of the sus- 
pected intrinsic variation of solar radiation on terrestrial meteor- 
ology. Thus Mr. Chambers says: “If the sun’s heat is itself 
subject to fluctuations, eitler periodical or irregular, correspond- 
ing meteorological effects similar to those which are produced by 
the sun’s change of posit on must result; ” and he adds: ‘‘ The 
relation at Kurrachee apparsto be one of the kind that would 


* Continued from p. 430. 

2 The small elevation of the anemograph (only 15°6 feet above the ground) 
is open to some objection, but this is a good deal compensated for by its 
unusually free exposure. 

3 The resultant ranges of tle wind variations obeying the barometric law 
are as follows :— 


Kidrrachege ss vee nee me en 266 
Bombay "es ses sse s 20°5 
Calcutta ne a ae o o 6'2 
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be anticipated on the supposition of the sun’s heat being variable, 
and in itself affords a reason for suspecting, if it does not tend to 
prove, such variability.” _ 

In discussing the diurnal variations, Mr. Chambers divides the 
winds into two great classes, convection or ordinary currents, in 
which the air moves from relatively cool to relatively warn: 
regions, and avti-convection currents, or ‘‘ winds of elastic expan- 
sion ” as Blanford calls them, which blow outwards from regions 
of high temperature, Each of these classes is again divisible into 
two sub-classes, (1) general and (2) local.+ 

If each of these systems is possible, as Mr. Chambers infer., 
the resultant variation is evidently a very complex one, and the 
main difficulty in discussing it, evidently consists in being able to 
adequately separate each component in turn from the rest. Foi 
this purpose Mr. Chambers employs Bessel’s formula, and though 
he admits that the gomponents derived by this method, do not 
necessarily represent physically distinct variations, its use in this 
case, as well as in others throughout this work, is attended with 
such favourable results, as to constitute a plea in favour of it, 
more general adoptin by English meteorologists. ° 

To follow all the details of the investigation would bt beyond 
our scope. It may therefore be briefly noted that the greater 
part of the variation of the north component, is due to the alter- 
nate land and sea breeze (convection currents), while a portion 
at any rate of the variation of the east component, is due to local 
anti-convection currents which prevail only in the drier months. 
Further, the direction of the local anti-convection currents varies 
with the varying position of the centre of maximum temperature 
range in the peninsula, while that of the coast convection currents 
is nearly constant. ° 

By an ingenious plan for eliminat'ng the variations due to 
coast convection currents, and by choosing the months so as to 
reduce the local anti-convection currents to a minimum, the 
existence is further proved of a system of general anti-convection 
currents, which, it may be remarked, were firstfnoticed by Mr. 
Laughton in 1871, consisting of a double diurnal oscillation of 
the east component, which in the case of Kurrachee reaches its 
maxima at 10 a.m, and 9 p.m, and its minima at 4 p.m. and 
2 a.m. respectively. These general anti-convection currents have 
been likewise proved by Mr. Chambers to exist at Calcutta, 
Belgaum, Bermuda, and Falmouth, z.¢. in places where the 
ordinary convection currents differ completely both in character 
and intensity. 

A. comparison of the rainfall with the wind at the end of this 
paper leads to a conclusion similar to that drawn by Mr. Blan- 
ford, viz., that rain seldom falls as long as the summer monsoon 
continues to blow steadily, and Mr. Chambers hence infers, that 
a strong, damp wind from the seaward, is not the only condition 
required to produce rain, If this rule is only meant to apply to 
the place where the wind prevails, it is doubtless correct ; but it 
seems open to misinterpretati$n if tahen in a more general sense, 
since the laws of cyclonic systems and experience, boff tell us 
that the reason why there is little rain on the coast when the 
sea wind is blowing strongly, is because the area of lowest 
pressure towards which the wind is spirally blowing is situated 
in the interior of the country, and that when there is /easf rain 
on the coast there is probably ost inland. 

Paper X. ‘‘Some Results of the Meteorological Observations 
taken at Allahabad during the Ten Years 1870-79,” by S. A. 
Hill.—This paper, which represents the most complete discus- 
sion of the climatic elements at a single station in the interior of 
India that has ever been published, contains much that is valu- 
able and highly suggestive to the physical meteorologist. To 
the climatologist it is especially interesting, owing to the inland as 
well as tropical position of the station, In May and June, 
Allahabad is one of the hottest places in India, th® maximum 
temperature in the shade often rising above 115° Fahr., while in 
that terribly hot year, 1878, the temperature actually rose up to 
119°°8 on June 19. 

Nearly all the elements are discussed by the aid of Bessel’s 
formula, and as it is a paper which cannot readily he reviewed 
in detail, we propose merely noticing one or two of the most 
Salient conclusions deduced by the author, 

One remarkable feature that comes out from the discussion »f the 
diurnal barometric oscillation, is its “continental” character, Like 
Yarkand and other typically continental stations, the fall of the 
night tide is very small, and the ratio of the amplitude of the 
semi-diurnal to the diurnal component, is not only smaller thai? 


* These latte are dealt with in detail in those rapers of Mr. Char vbers’s 
which have already been alluded te. ® 
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that at marine stations like Bombay, but reaches its minimum 
value in the hottest part of the year, when the ratio at the latter 
stations is rising towards its maximum. 

When discussing the vapour tension, Prof, Hill remarks that, 
‘¢ while the diurnal variatiows of vapour tension and atmospheric 
pressure are connected with each other in so far as they are both 
effects of the diurnal inequality of temperature, it is doubtful 
whether there is any other connection between them except in an 
indirect way. Ata dry station like Allahabad, where the range 
of the inequality of vapour tension is less than one-fourth of the 
range of pressure, it could never be supposed that the observed 
variation of the barometer is caused by the variation of the 
quantity of aqueous vapour in the air.” 

In explaining the afternoon minimum of vapour tension which 
is so distinctly marked at Allahabad during the dry hot months, 
a suggestion of Mr. Blanford’s is noticed referring it to the 
semi-diurnal interchange between the lowef and upper currents 
(which is supposed by Dr. Köppen to account for the diurnal in- 
crease in the velocity of the wind), supplemented perhaps by dif- 
fusion. The occurrence of a maximum o$ clceud nearly simul- 
taneously, lends countenance to this view. 

The clouds and rain are found to manifest similar diurnal 
variations, reaching their maxima nearly (1) when the tempera- 
ture is lowest; and (2) when the vapour in the air reaches a 
maximum, either by diffusion from below or intermixture with 
the lower strata. 

The heaviest fall recorded in one day during the ten years of 
obServation was 15°48 inches between July 29 and 30, 1875, 
which has only been approached in the plains by the rainfall at 
Purneah in Bengal on September 13, 1879, and the rainfalls on 
September 17 and 18, 1880, when the disastrous land lip at 
Naini Tal took place. These abnormal falls are found to be 
due to the passage of small cyclones (secondaries, as they are 
generally termed in European weather bureaux) which strike the 
land on the coast of Orissa, and move northwards along a line 
separating the westerly winds of Southern India from the 
easterly winds of the northern plain—the axis as it were of the 
entire monsoon system. The occurrence of the fall so far west 
as Naini Tal, together with its exceptional character in 1880, 
appears to the writer to have been due to the preponderance in 
that year of the eastern over the western mon-oon system. 

In regard to wind, Allahabad conforms to the general rule 
deduced by Dr. Hann for stations near sea-level in every part of 
the world, viz. that the velocity of the wind in every season is 
greatest about the hottest hour of the day. 

The double diurnal rotation of the wind, exhibits a peculiarity 
which is of considerable interest in relation to Mr. Chambers’s 
hypothesis of the connection between it and the diurnal varia- 
tion’ of the barometric pressure. it is that in the dry hot months, 
the loop in the diagram representing the nocturnal variation is 
almost invigible, while in the rainy season it is much more pro- 
nountew in correspondence with the nocturnal barometric tide 
which undergoes similar changes. In the marine climate of 
Bermuda, as Mr. Chambers has shown, both the nocturnal wind 
and barometer variations are nearly equal to those which occur 
during the day, and, in proportion as the climate of Allahabad 
becomes moister and therefore more maritime, so the variations 
in these elements appear to approximate in character to those 
at marine stations. 

Paper XII. ‘‘ The Meteorology of the North-West Himalaya,” 
by S. A. Hill.—In this paper, which was originally compiled 
for a gazeteer and afterwards exparded, the author gives one 
of the most lucid and exhaustive accounts of the meteorology of 
a single district that we have ever hed the gcod fortune to 
meet with. Not only is the region, one of peculiar interest, 
owing to tke extraordinary facilities it presents for the observa- 
tion of atmospheric changes, in vertical as well as horizontal 
range, but the manner in which the data are discussed is so 
eminently exhaustive, and withal attractive, that it virtually forms 
an almost complete epitome in miniature of meteorological 
science. In a preliminary description of the climate, and while 
noticing the great heat of the Punjab and North-West Provinces 
as compared with regions further south, Prof, Hil] alludes to 
the investigations of Poisson, Meech, and Wiener, as showing 
that the total heating effect of the sun is a function of ‘he dime 
during which he ts above the horizon of a place, as well as his 
altitude. The region where, according to their calculations, most 


i ı Mascart, in his “ Météorologie appliquée à Ja Prévisicn du Temps,” hes 
noticed a similar tendency in Enropean storms to move “‘yers la région des 
vents faibles.’’ e 
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heat falls from May 7 to August 7, lies about latitude 41°, and it 
is to this circumstance, together with the dryness of the air and 
absence of cloud, that Prof. Hill ascribes the excessively high 
temperature of June and July in the extreme north of the Pun- 
eee in the plains of Yarkand and Kashgar still farther 
north. 

In fact (and this is a point which we think has been a good 
deal overlooked by climatologists) the annual range of tempera- 
ture, is not merely dependent on the sea distance of a place, but 
also on its latitude; the further it is from the equator, cæteris 
paribus, the greater the amount of heat that falls in the summer 
months, On the other hand, sifice the summer season dimin- 
ishes in length as the latitude increases, the region where the 
effect upon the temperature reaches its maximum for the longest 
period is probably about lat. 254°, where the greatest amount of 
heat falls from equinox to equinox. 

With respect to the other facto humidity, the North-Western 
Himalaya are found to differ very markedly from what may be 
termed the South-Eastern Himalaya. Thus Darjeeling, though 
higher, has very nearly the same temperature in January as 
Simla, Chakrata, or Mussoorie, where the winter rains are more 
prevalent ; while in May and June, owing to its coming in for a 
much more copious share of the summer monsoon, it is seven or 
eight degrees cooler.! ° 

The vertical variation in the annual and diurnal ranges of 
temperature is found to be dependent chiefly on differences in 
the relative humidity of the air, the ranges being greater at the 
surface than at 6000 feet, where the lower cloud strata prevail, 
and greater again at the most elevated stations, where the 
radiation is excessive. 

Another important ‘element—the vertical decrement of tem- 
perature—is found to vary considerably in amount and rate at 
different seasons, being on the whole greater in thé summer than 
in the winter up to 6coo feet. Above this height, especially in 
the inner ranges, the temperature diminishes very slowly, partly 
owing to the greater latitude, and partly to the absence of cloud, 
and it is to these circumstances, quite as ‘much as to the small 
amount of precipitation, that the well-known fact of the snow- 
line being higher on the northern than on the ae side of the 
Himalaya, must be attributed. After working out the decrements 
in detail by the help of the method of least squares, Prof. Hill 
finds that on the mean of the year the temperature din:inishes 
on the mean latitude 32°, at the rate of 2°°8 per rcoo feet, or 1° 
in every 357 feet of ascent. In the Eastern Himalaya, it is more 
rapid, being 1° for 320 feet. 

It is interesting to observe, as Prof. Hill says, that, assuming 
the rate of decrement to be uniform over the southern slope of 
the North-West Himalaya, ‘‘a mean temperature of 50° Fahr., 
equal to that of London, would be attained at a height of 9600 
feet, and the annual range of temperature would probably differ - 
little from that observed in England. ‘The hill sanitaria, at 
heights of 6000 to 7oco feet, possess climates comparable as 
regards temperature to those of Nice, Mentone, and other health 
resorts on the Riviera,” only they appear to be somewhat 
superior to these in having a much smaller annual temperature 
range. 

Prof. Hill calculates the height of the perpetual snow-line on 
the south slope of the North-West Himalaya to be 17,800 feet, 
which is a good deal higher than the measurements given 
hitherto. It seems probable, however, that a good many of 
these, by mistaking glaciers for snow, erred in making it too 
low. On the inner ranges bordering on Thibet, for reasons 
already noticed, the snow-line is abcut 2000 feet higher. 

The diurnal variation of pressure—that hitherto unsolved 

roblem for meteorologists—is discussed, though briefly, yet in a 
disle manner, and the analogy of the mountain type by vertical 
exchange of air between their summits and the valleys, to the coast 
type caused by lateral exchange of air between the sea and the 
land, is noticed in connection with the corresponding system of 
mountain winds. 

It is evident, from a perusal of this as well as other facts in 
connection with the diurnal range, that a complete explanation 
of it can only be attained by diseussing data embfacing a wide 
area, in order to eliminate all such local variations of the normal 

e. 
ke annual variation of pressure, is also very well described 
and explained, and we cordially commend it to the perusal of 
teachers of physical geography out of text-books, in which the old 


T This explains why Darjeeling is such a Healthy place for children, to 
whom a high summer temperature js so fatal. 


Sept. 13, 1883] à 





stock notions of how tiie monsoons are caused in India are so 
prevalent. The explanations of many of the text-books are in fact 
a libel on the intelligence of both teacher and pupil. 

It is usually sait that the air is heated over the land ex- 
pands, and rises (presumably in a courant ascendant). The 
air from the sea then rushes in to supply the tendency to vacuu'n, 
and this constitutes the monsoon, 

The true state of the case is, however, quite different. The 
way in which the air is removed from North India is not by 
ascending, but by latera; currents which constitute the ‘hot 

ewinds.” The vertical expansion by which a larger portion of 
the whole atmosphere is lifted apove the level of the hill-stations 
would indeed rather tend to raise than Jower the isobaric planes 
towards the north, and as notrue ‘‘courant ascendant” can exist 
until the air is rendered n oist by the monsoon rains, the lateral 
winds are the only means iy which the isobaric planes are caused 
to slope northwards prior to th@r arrival. 

The annual variation of pressure at the level of Leh, which is 
11,538 feet above sea-level, shows us that at a still higher eleva- 
tion the phases of annual b:.rometric variation are exactly contrary 
to those which occur on tle plains, the minimum occurring in 
mid-winter, and the maximum in midsummer. 

It is further shown by Prof, Hill that the peculiar double 
asciliation at the hill-stations, which in correspondence with 
-h&ir position is intermedi:.te in character to those in the two 
extreme cases, is due to exactly the same causes as the single 
oscillation on the plains—a fact which will prove of much utility 
in further research on this complicated question. 

The winds for the most part correspond to the barometric 
variations. The constant south-westerly direction of the wind 
at the elevation of the hill-s:ations is, the result of two indepen- 
dent circumstances, viz. (1) he small depth of the winter (north- 
east) monsoon, above which the south-west anti-monsoon blows, 
and (2) the gre&t height to v-hich the summer (south-west) mon- 
soon reaches, Above the letter monsoon it is not known how 
the wind blows, but in acco-dance with cyclonic laws it should 
be zorth-west, Perhaps future research will verify this inference. 

The discussion of the huriidity observations, leads to results 
which corroborate some p-:eviously obtained from somewhat 
meagre data by General Strachey. On the assumption that 
Hann’s empirical formula wi:h the value of the constant as given 
by Hill is correct, viz.— 


log J = 


it is found that ‘‘at an elevation of 23,000 feet, or about the 
average height of the snowy peaks, the quantity of vapour in 
the air is only one-tenth of that at sea-level, The extreme dry- 
ness of Thibet and Ladakh is thus easily accounted for? 

The relative humidity depending on the temperature, obeys 
quite different laws, and urdergoes variations very similar to 
those in the amount of cloud. 

The average height at which cloud would be formed in the 
rainy season, is calculated by Prof. Hill to be about 4000 feet, 
and it is interesting to note tkat this elevation agrees with that 
of the zone on which the greatest amount of rain falls in the 
Himalaya, the exact height of which is found to be 4240 feet 
above sea-level. Above thi: height the rainfall decreases 
rapidly owing to the exhaustio.. of vapour, but in the case of the 
Himalaya this decrease is rend red more prominent owing to the 
outer ranges cutting off the sup ply of vapour to those more in 
the interior by promoting abnormal precipitation in their own 
vicinity. E. DOUGLAS ARCHIBALD 








MULTIPLEX CAMERA BACK 


THE great advance in tour.st phot@graphy by reason of the 

production of the more sensitive and rapid gelatine dry 
plates now used in such large numbers has led to continued 
improvements in the construction of portable photographic 
apparatus. 

Considerable difficulty has aly ays been experienced in carrying 
a sufficient supply of sensitive plites for a day’s tour. 

To meet this want not only ar: large numbers of double backs 
carried but the changing box ha; also been devised. The latter 
consists of a cabinet arranged to zarry twelve sensitive plates and 
a specially constructed dark back for the camera, When a 
plate is required to be changed, he dark back is attached to the 


* Where 4 P are thee¥apouretension : 


I ] at the given elevation and sea level 
respectively, and % is the height in feet. i 
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changing cabinet, and by the action of springs and shutters a 
sensitive plate is transferred from the cabinet to the dark back, 
which is then removed and exposed in the camera as desired, 
The changing box is coinplicated and expensive, besides adding 
another piece of apparatus to the tousist’s luggage. The greatest 
difficulty, however, arises from the very merits of the gelatine 
plates themselves. " 
They are so sensitive that the utmost care is required to keep 
every trace of light from the plate, and double backs that appear 
perfect to the eye, yet by the action of the sensitive plates them- 
selves are found to be imperfect. Itis obvious that the multi- 
plication of double backs and the shutters forming part of them, 
adds to the liability of acces; of light and consequent fogging of 
plates. With the use of a changing box the same trouble is 
experienced, with occasionally further difficulties, caused by 
variations in thickness or sizes of sensitive plates, the latter 
sometimes refusing to“pass from the changing box to the back or 
vice versa, very ofteh causing loss of time, temper, and plate as 
well. 

We give illustratiop and description of an improved appar- 
atus that, by its simplicity of action, appears to obvinte th 
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difficulties before mentioned, and to possess merits of its own 

that will insure the success desired by the inventors. The ap- 

paratus combines in one cabinet the dark back and the changing 

net and is the invention of Messrs. J. H. Hare ani H. J. 
ale. 

The woodcut (which shows part of the outer cabinet cut away 
to give a view of the interior construction) will immediately 
explain its action. 

The cabinet or multiplex back is made large enough ® contain 
thirteen plates in two tiers, the lower tier containing seven and 
the upper tier six plates. The plates are secured in holders or 
carriers, with a thin metal back to each to prevent the light 
passing through the plate which may be exposed to those 
behind it. In the front of the cabinet is the usual sliding shutter, 
which draws up half way for exposure of the front plate of the 
lower tier. 

At the back of the cabinet is a shutter which can be entirely 
removed when required to refill the back with plates. In the 
front ‘shutter a small window of non-actinic glass is provided, 
through which the number of the sensitive plate ready to be 
exposed can be seen. In the back shutter two quick-running 
three-thread screws are provided, the lower one to bring 
the plates ofe the lower tier ug to focus, and the 
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upper screw to tighten the upper tier of plates to pre- 
vent damage during travelling. The voultiplex back fits into 
the camera in the usual manner. When the plate has been 
exposed, the shutter is closed, back removed from camera, and 
both screws at back unscrewed. Then the back is gently turned 
over ; the first half-turn causes the front plate of lower tier (just 
exposed) to pass into the upper tier, and then the second half- 
turn causes the back plate of upper tier to pass to the back of 
lower tier, while the second plate of lower tier has now come to 
the front, and is ready for exposure. 

If any particular plate is required to be exposed, repeat the 
operation of revolving the box until the number of that par- 
ticular plate is seen through the window in the shutter. An 
ivory tablet is provided on the side of the cabinet to register the 
numbers of the plates as exposed. 
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PARIS 
Academy of Sciences, September 3.—$M. Blanchard, presi- 


dent, in the chair.—The sitting was chiefly occupied with the 
reading of the report on the French mission to the Pacific to 
observe the total eclipse of the sun on May 6, 1883. ‘The report 
was prepared and read by M, J. Janssen, head of the mission, 
to which, besides M. Trouvelot, of the Meudon Observatory, 
and M. Pasteur, photographer, were also attached MM. 
Taechini, director of the Roman Observatory, and Palisa, of 
the Vienna Observatory. The station selected was Caroline 
Island, in 10° S. and 152° 20’ W., about 200 leagues north of 
Tahiti, a point lying very nearly within the zone of total obscura- 
tion. In the report are summed up the results of all the 
observations, which aimed especially at the solution of certain 
questions touching the con-titution of the sun and the existence of 
the so-called intra-Mercurial planets. As regards contact the 
commencement of total obscuration was determined at 23h. 
31m, 51°8s, mean time at Caroline Island; end of same 23h. 
37m. 15°8s,, leaving a difference of 5m. 24'Is. as the actual 
duration of totality according to M. ‘Trouvelot. M. Tacchini 
gave 5m. 23s., or a difference of slightly over one second, which 
was considered as so far satisfactory. M. Tacchini also made 
some remarkable observations, especially touching a certain 
analogy between the constitution of the spectrum of certain parts 
of the corona and that of comets. In his attempt to ascertain 
whether the light of the corona contains any large proportion of 
solar light, M. Janssen succeeded beyond his expectations. The 
complete Frauenhofer spectrum seen by him shows that, apart 
from what may be due to diffraction, there exists in the 
corona, and especially in certain parts of it, an enormous 
mass of reflected light. And as the coronal atmosphere is 
known to, be extremely attenuated, such an abundance of 
reflected solar Jight can be expl@ined only by the presence in 
these Sions of cosmic matter in the form of solid cor- 
puscules. The photographs of the corona yielded several 
interesting phenomena, which are reserved for future study. 
For the present it will suffice to remark that these photographs 
show a more extended corona than that obtained from telesco pic 
observation. The phenomenon also appeared limited and fixed 
during the period of total obscuration. A photometric measure- 
ment of the luminous intensity of the corona, which M. Janssen 
had prepared by means of photography, showed that in Caroline 
the luminosity of the corona was greater than that of the full 
moon, This is the first time that a precise calculation has been 
made of this phenomenon, On May 13 the mission re- embarked 
on board the Æclairenr, and on the home voyage visited Hawail 
during the volcanic disturbances in the crater of Kilauea. M. 
Janssen to6k this opportunity of making a spectrum analysis of 
the flames emitted by the molten lavas, and was able to deter- 
mine the presence of sodium, hydrogen, and carburetted com- 
binations.—On the antiseptic frigidity of sores, by M. Gosselin.— 
Note by M. J. Delauney on the indications some years ago formu- 
lated by him on the probable epochs of great earthquakes. 
In a note inserted in the Comptes Rendus for November 17, 
1879, the author considered it probable that the influence of 
Jupiter and Saturn on seismic disturbances is due to the passage 
of these planets through meteoric bodies situated in the mean 
longitudes of 135° and 265°. In the approximate table of 
future earthquakes accompanying the note, the tyear 1883 was 
enot mentioned. But in another note inserted in La Nature for 
October 23, 1880, a fresh calculation of probable epochs of 
seismic agitation, brought down to the year 1920, mention is 
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tory (equatorial of the west tower), 
the affinities of the eocene floras o 
France, by M. L. Crié.—Fresh remarks on the Phylloglossum 


—H. Jahn, 
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made of the date 1883-85, when disturbances might be expected 
owing to the transit of Jupiter through the August meteors.— 


Observations of the new planet (234) made at the Paris Observa- 


by M. G. Bigourdan.—On 
f England and the west of 


Drummondii (Kunze), by M. C. Eg. Bertrand.—On_a_ process 
for extracting alcohol by means of lemon juice, by M. Levat.— 


On the fermentation of bread-stuffs, by M. G. Chicandard. 
VIENNA 


Imperial Academy of Sciences, July 12,—D. Stur, on 
the morphology and systematics of culmian and ‘carbon fauna, 


electrolytic studies (preliminary note).—A. Adag- 


kiewicz, on the theory of brain pressure and on the pathology of 
braia compression (part ii.)}—Th. von Oppolzer, communication 
on a series of observations (just ¢pmpleted) for the absolute de- 
termination of gravity at Vienna.—W. Fossek, on a derivative 
of isobutyraldehyde analogous to hydrobenzoin.—On the pre- 
paration of isobutyraldehyde free from acetone, by the same.— 


H. Molisch, researches on hydrotropism. 


July 19.—C. von Ettingshausen, on the Tertiary flora of Japan. 
—F. Brauer, on two parasites of the June beetle (Rhzzostrogus 


Mo 


solstitialis): 1, Hirmoneura obscura, Mg. 5 


2, Phorostona lata, 


Egg.—B, Mandelstamm, studies on innervation and atrophy 6f 


the laryngeal muscles.—T. Korteweg, 


on the question whether 


the variations in the length and height of the singular periods of 
frequency of sun-spots were produced by the interference of two 
periods of unequal but invariable length and height.—V. Haus- 
manninger, new observations on the impact of cylindrical caout- 
chouc rods.—M. Loewit, on the formation of white and red 
blood-corpuscles. —L. von Barth and H. Weidel, on the oxida- 
tion of morphine.—G. Goldschmidt, on papaverine.—J. Haber- 
mann, on some basic sulphates,—On arbutin, by he same.—M. 
Hoenig and E. Zatzek, on the direct estimation of carbonic acid 


in presence of sulphides, 


sulphites, and thiosulphates.—On the 


action of permanganate of potassium on some sulphur com- 
pounds, by the same.—A. Waage, on the action of ammonia on 


propionaldehyde,—E. Lippmann and F. Fleissner, 
to a knowledge of azylines. a. 
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THURSDAY, SEPTEMBER 20, 1883 


SCIENCE WORTHIES 
XXIIL-—ARTHUR CAYLEY 


e natural that the public in general should wish to 

know something of the life and work of one whom 
the British Association for the Advancement of Science 
has honoured by placing him this year at its head, an 
honour indeed which could not much longer have been 
withheld, considering the foremagt place which our new 
President occupies among English mathematicians. But 
when asked to tell the story Iam tempted to exclaim 
with the needy knifegrinder— 

“ Story, God bless you, there is none to tell, Sir.” 

The quiet life of a student is not likely to be rich in sen- 
sational incidents, ared of the nature of the work done by 
a labourer in the field of pure mathematics it is not 
possible to give more than a vague idea to the outside 
world. Some slight sketch I must attempt to give, and 
in doing so I must express my obligations to Mr. J.W. L. 
Glaisher, without the help o° whose greater knowledge of 
Cambridge matters and of the recent progress of mathe- 
matics I could nof have undertaken this task, 

Arthur, Cayley was born August 16, 1821. His father, 
a grandson of Cornelius Cayley—who was Recorder of 
Kingston-on-Hull from 1725 to 1771—-was settled at St. 
Petersburg as partner in the firm of Russian merchants— 
Thornton, Melvilfe, and Cayley. It was during a short 
visit of his parents to Enj‘land that their second son, 
Arthur, was born at Richmend, Surrey. An elder brother 
had died in infancy; a younger brother has since become 
well known as an Italian scholar and a translator of 
Dante. In 1829 the fam ly returned permanently to 
England, and after a while f xed their residence at Black- 
heath. At a very early age Arthur gave the usual indica- 
tion by which mathematical ability is wont first to show 
itself, namely, great liking: and aptitude fr arithmetical 
calculations. A lady, who was one of his first Instructors, 
has told that he used to ask for sums in Long Division to 
do while the other little boys were at play. After four 
years’ teaching at a private school at Blackheath he was 
sent at the age of fourteen to King’s College School, 
London, the principal of which (Hugh Rose), being struck 
‘by the indications of mathematical genius which he gave, 
prevailed on his father to abandon his intention of bring- 
ing the boy up to his own business and induced him to 
send him instead to Cambridze, where he entered Trinity 
College at the rather unusually early age of seventeen. 
At his college examinatiors Cayley® was first by an 
enormous interval; but it was fortunate for him that the 
wares in which hs dealt were those which fetched the 
highest price ; for, if classics had been given the prefer- 
ence over mathematics instead of vice versd, he had in 
his class at Trifiity College two most formidable com- 
petitors, namely, Mr. Munro, the well known scholar and 
editor of Lucretius, and Mr. Justice Denman, who after- 
wards came out as Senior Classic at the same time that 
Cayley came out as Senior Wrangler and first Smith’s 
Prizeman. j ° 

This was in 1842, In Universityas in other harvests, 
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there sometimes comes a run of unusually good years, 
and this certainly appears to have been the case at the 
period in question. The Senior Wrgngler in 1840 was 
Leslie Ellis, in 1841 Stokes, in 1842 Cayley, in 1843 
Adams ; the last three of whom have, for now over twenty 
years, given lustre to the Cambridge mathematical schoo), 
of which they have formed part of the working staff. I 
do not know whether Cayley’s success at the Tripos Ex- 
amination was as little a surprise to himself as it was to 
others. Stories were current in Cambridge at the time 
of the equanimity with which he received the news of 
his success. The best authenticated one is that he 
was on the top of the coach on a night journey from 
London to Cambridge when the tripos list was put into 
his hands; he quietly put it into his pocket, resigning 
himself very contentedly to the necessity of waiting till 
the morning light for a knowledge of its contents. 
Cayley’s name cannot be added to the list of those who 
have combined distinction in the boats or on the cricket 
field with high University honours. He was, however. an 
active pedestrian, and was a member of the Alpine Club 
in its comparatively early days. 

While still an undergraduate, Cayley commenced his 
career of mathematical publications by a paper in the 
Cambridge Mathematical Journal for 1841. This periodi- 
cal had been founded a little time before by Leslie Ellis, 
who has been just mentioned, in conjunction with his 
friend, Mr. Gregory, who thereby renderei a service to 
English mathematics thatit would be difficult to estimate. 
One who devotes himself to original mathematical re- 
search must make up his mind to forego the pecuniary 
rewards which attend other forms of successful literary 
labour. The public which he addresses is so limited that. 
instead of expecting to be paid for what he writes, he has 
to think how he can give it to the world without too 
severe pecuniary loss. If it were not for the help given 
by learned societies and by mathematical periodicals, 
every mathematician who was not rich would be forced 
to keep his discoveries to himself, and on such terms few 
would have spirit to persevere in research. At the tye 
of which I speak mathematical periodicals open to young 
students scarcely existed, so that to young mathematicians 
doubtful of the value of their own speculations, and 
whose modesty would hardly permit them to ask for 
publication from the Royal Society, an immense stimulus 
was given by the foundation of the periodical just men- 
tioned, the Cambridge JLathematical Journal, afterwards 
continued under the names of the Caméridge and Dublin 
Mathematical Journal and the Quarterly Journal of 
Mathematics. This journal roused the energies of the 
younger members of the University by making knoyn to 
them that others of no higher standing than themselves 
were engaged in original research and by promising them 
the means of publishing whatever they might discover ; 
and certainly it is no small thing that it can boast to have 
given Cayley his first opportunity of coming before the 
world. 

His prodigious activity however could not long be 
content with a single outlet, and there were few organs 
of mathematical publication at home or abroad which 
did not receive communications from him. If his memoirs 
were now collected, they would form a mass exhibiting a 
spectacle of enormous literary indu€try. It qPpears, 
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however, not to have been until 1852 that he addressed a 
memoir to the Royal Society, of which he was elected a 
Fellow in the same year. 

His mathematical activity during this period was the, 
-more surprising, as he was able to devote to these studies 
only a limited portion of his time. He had been elected 
a Fellow of Trinity College in 1842; but as he was not 
willing to take Holy Orders, this was but a temporary 
provision, for he could only hold his Fellowship for seven 
years after his Master’s degree. It became necessary for 
him therefore to look out for some profession more re- 


_ munerative than mathematics, and very soon after taking 


his Master’s degree he became” a, pupil of the eminent 
conveyancer, Mr. Christie. It is said that when offering 
himself as a pupil he modestly syppressed all mention of 
ĥħis antecedents, and that Mr. Christie was much surprised 
to find out on cross-examining him that he had to do with 
a Senior Wrangler and Fellow of Trinity. However this 
may be, he soon became Mr. Christie’s favourite pupil, as 
indeed was not wonderful in the case of one who possessed 
a very clear head, immense capacity for work, and the 
power of throwing his whole mind into the work on which 
he was at the time engaged. After he was called to the 
bar he never had occasion to look elsewhere for business, 
for Mr. Christie was always glad to supply him with as 
much conveyancing work as he was willing to undertake. 
I have been told that some of his drafts were made to 
serve as models for students. But nothing that her 
wealthy rival had to offer could seduce Cayley into un- 
faithfulness to his first love, Mathematics. For Mathe- 
matics he always jealously reserved a due portion of time 
free from the encroachments of his business relations with 
Law, and it was during the time of his legal practice that 
some of his most brilliant mathematical discoveries were 
made. At last he obtained release from the embarrass- 
ment of a divided allegiance. By placing Lady Sad- 
lers trusts on a new footing and founding the Sadlertan 


Professorship, his University was able to invite him. 


to return, and he gladly accepted what was at the time 

very modest provision, but which would enable him 
to give his whole time to the pursuits most congenial 
to him. Some time after his return to Cambridge his 
pecuniary position was improved. His College, which 
_on his return had speedily made him an honorary Fellow, 
after a time reelected him to a foundation Fellowship, 
necessarily a very rare distinction, since the reelection 
of an ex-Fellow involves the exclusion of the claims of a 
younger candidate. Later still, in the course of University 
legislation about Professorships, the position of the Sad- 
lerian Professorship was improved. But these things 
could not have been foreseen at the time that Cayley 
accepted the office. 

It was in 1863 that, after fourteen years of chamber life 
in Lincoln’s Inn, he married and settled permanently in 
Cambridge. He never would own to any regret when 
his friends spoke to him of the prospects of professional 
advancement which he sacrificed by not remaining at the 
bar. He knew what mode of life would best promote his 
own happiness, and he had strength of mind to follow it 
without.troubling his head about the riches or honours a 
different course might bring. His mathematical work 
gave him‘pleasure which he never found in law; and in 
his hatred of unnec®ssary words he was once wicked enough 
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to say that the object of law was to say a thing in De eg a tee egestas aie ee een eee greate: 
number of words, and of mathematics to say it in th 
fewest. But, jesting apart, the University had no reaso 
to regret the legal training and knowledge which he ha 
acquired during his absence from it. It has much adde 
to his usefulness as a member of the Council of th 
Senate, where his opinion has carried the greatest weigh 
and it has enabled him to be particularly useful béth t 
his College and to theeUniversity in the drafting of ne 
statutes and in the necessary preliminary deliberation: 
At the last contested Parliamentary election Cayley pr 
sided at one of the three polling places, and gave univers: 
satisfaction, hearing &tiently the arguments on bot 
sides on all disputed points, and then promptly makin 
a decision in a few words in such a way as to inspil 
general confidence. 

But after all it is as a mathematical professor thi 
Cayley is eminently ‘‘the right man in the right place. 
No one could be better fitted to.diseharge the duties pri 
scribed for the Sadlerian Professor, “to explain and teac 
the principles of pure mathematics, and to apply himse 
to the advancement of the science’? It is seldom th: 
one man so well combines the two qualifications he: 
indicated, viz. power to teach what is known already, an 
ability to extend the boundaries of knowledge. It col 
stantly happens that men of great ofiginality of geniy 
find it irksome to study what has been done .by other 
And now every department of science has so enlarged i 
borders that it has not only become impossible for or 
man to master the whole circle of the sciences-; but eve 
a single department, such as pure mathematics, include 
under it so great a variety of subjects that most men al 
content to be specialists, and, devoting themselves to the 
favourite topic, are satisfied with a very superficial knos 
ledge of other branches. Cayley is quite as distinguishe 
for the amount and universality of his reading as for h 
power of original work, and may fairly count as the mo 
learned mathematician of the present day. I suppo: 
that, if all European mathematicians could be subjecte 
to a tripos competition, no matter who might come ol 
first on the “problem” papers, Cayley would be f: 
ahead in the “ book work.” And his tastes are so cathol 
that no form of mathematics comes amiss to him. Ir 
member how we in Dublin were struck by his proficienc 
in pure geometry, a subject then much cultivated with u 
but which we had been accustomed to look on as tc 
little esteemed at Cambridge. 

This wideness of knowledge has made Cayley invaluab 
as a mathematical referee. To several scientific societi 
(the Royal Society, the Mathematical Society, the Roy 
Astronomical Society, the Cambridge Philosophical 5 
ciety) he has long*been a principal adviser as to the meri 
of mathematical: papers presented for publication, no 01 
being more willing to take the trouble of examining suc 
papers, or being better able to pronounce how much 
their contents is new or important. And no one could | 
more ready and obligtng with his advice to priva 
students who have desired to interest him in their inve 
tigations, and to be assured by him that no unscrupulo 
predecessor has plagiarised their discoveries. Repeated 
have foreign mathematicians expressed their surprise 
the rapidity with which he ha’ dealt with such inquiric 
an answer commonl? coming by return of post, probat 
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giving a new proof of so:ne of the results, or point- 
ing out that some of them were capable of greater gene- 
ralisation. By his services in this way he has made 
himself so widely popular that if European mathema- 
ticians had to elect themselves a head I could not name 
any one likely to have a laiger number of votes. 

With respect to Cayley as an original inquirer, his 
Special merit has in my opinion been truly seized by Mr. 
Glaisher, who has described him as the greatest living 
master of algebra. While, a$ I have said, no part of 
mathematics comes amiss to him, he is always happiest 
when he can translate his theorems into pure algebra and 
show that a proposed resul: is but the expression of an 
algebraical fact. In this respect he differed from H. J. 
Smith, by whose recent loss English mathematics has 
so terribly suffered, who was entirely arithmetical in his 
thoughts and work. 

Mathematicians, like chess-players, may be divided into 
the Sook-learned and the o ‘iginal, the highest amount of 
excellence being &ttained hy those who combine great 
knowledge of books with the power to strike into new 
paths of their own. Of this I have spoken already. But 
there is another division of chess-players, the solid 
and the brilliant, some beiag full of ingenious devices 
which, however, will not bear a careful examination ; 
others being qujte free from mistake but wooden in their 
style. Cayley combines the excellences of the two kinds 
in a very high degree, though his merits in the one 
respect appear tome to be more marked than in the 
other. Men weak in power of calculation have often 
exhibited beautjful exercises of ingenuity in their attempts 
to arrive at results by some shorter process. Such a 
master of algebra in all its forms as Cayley was not to be 
dismayed by any amount of calculation, and he therefore 
has been able to trample down many a difficulty which 
an inferior in this respect finight have evaded by some 
ingenious oblique method. 

As Cayley is not afraid o’ hard work himself, so it is 
necessary for the readers of I is papers not to be easily dis- 
couraged by formidable calculations. But in my opinion it 
is not this so much that makes Cayley’s papers difficult to 
read as the fact that he usually proceeds by the synthetic, 
not the analytic, method. It usually happens that a 
mathematical inquirer begins by proposing to himself 
some comparatively simple ‘question. By the time he 
has found the answer to it, the subject opens on him; 
the first question suggests cthers, the theorem first dis- 
covered is found to admit cf wide generalisations, and 
perhaps it may be found that these could have been 
arrived at in quite another way. When the time comes 
for the inquirer to publish lis results to the world, the 
most attractive course is tc take his readers by exactly 
the same road he has travelled himself, beginning with 
the simple problem which f-rst attracted attention, and 
leading on step by step to tte highest results arrived at. 
Cayley on the contrary usually begins by trying to estab- 
lish at once the highest generalisation he has reached, 
writing down equations and proceeding to make calcu- 
lations as to the good of waich he hag not taken his 
readers into his confidence. The consequence is tht 
few master his papers but those who have found a clue 
to them by some previous wok in the same direction. 

I fancy that the difficulty of Cayley’ S papers is to be 
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accounted for by his having had comparatively little experi- 
ence in teaching mathematics until rather late in life, and 
then only to students of the highest order. He lectured fora 
few years at Trinity after taking hig degree, but I dare say 
that he did wisely in going to the bar instead of making a 
livelihood by mathematical teaching at Cambridge, for 
one who loved mathematics so much for its own sake, would 
hardly sympathise with the many whose only object in 
coming to him would be to learn how they could success- 
fully get through an examination. On his return to Cam- 
bridge he possibly would have extended his influence more 
widely if he had taken what may seem the lazier course of 
giving the same series of lectures year after year. But 
Cayley preferred toegive his classes his latest and highest 
work, and each year has taken for his subject that of the 
memoir on which he was for the time engaged. The 
result has been that he has been brought little in centact 
with any but the most advanced students, who alone coul 
profit by such instruction, nor even they, indeed, unless 
they were as high-minded as himself, and were content to 
spend a great amount of time and labour on work that 
could not “pay ” at the great University examination. , 

As I have spoken of Cayley’s lectures I ought not to 
omit to mention the honour done him by the heads of the 
Johns Hopkins University of Baltimore, Maryland, an 
institution which numbers among its professors, as head 
of its mathematical department, Cayley’s distinguished 
friend and fellow worker, Sylvester. They invited Cayley 
to go over to lecture at Baltimore in the winter session 
of 1882, He accepted a proposal in every way so 
flattering, and lectured at Baltimore in the months of 
January to May, 1882, returning to England in June. 
His subject was Elliptic and Abelian functions, and his 
lectures, in which he considered from an algebraic point 
of view the geometrical theories of Clebsch and Gordan, 
were given for publication to the American Journal of 
Mathematics, and are likely to forma classic memoir on 
the subject. 

As I have said so much of Cayley’s mathematical 
labours, it will probably be expected that I should speak a 
little less vaguely, and endeavour to explain morg, par- 
ticularly the nature and progress of his discoveries; yet it 
is not easy to make the history of discovery in the higher 
branches of pure mathematics readable even for so select 
a class as the subscribers to NATURE. It requires buta 
smill stock of technical knowledge to enable a reader to 
follow with interest a history of mechanical inventions, or 
of discoveries admitting of useful practical applications, 
or of the skilled organisation of labour; but what is to 
be said of the work done by a solitary student in his 
closet, the result of which will not so much as cheapen 

eone yard of calico ? N 

It would be out of place if I were to take trouble here 
to show that pure mathematics have after all added much 
to the material wealth of the world. My subject is the 
life of a great artist who has had courage to despise the 
allurements of avarice or ambition, and has found more 
happiness from a life devoted to the contemplation of 
beauty and truth than if he had striven to make himself 
richer, or otherwise push himself on in the world. We 
do not classify painters according to the numbers capable 
of appreciating their respective productions. On thee 


contrary, we can understand that it is often the’ loves 
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style of art which will attract round it the largest circle of 
admirers. So the fact that it is a very limited circle 
which is capable of appreciating the beauty of the work 


-done by a great mathematician should not prevent men 


from understanding that it is like the work done bya 
poet or a painter, work done entirely for its own sake, 
and capable of affording lively pleasure both to the 
worker himself and his admirers, without any thought of 
material benefit to be derived from it. 

But in point of fact mathematics stand midway be- 
tween the arts which minister to man’s sense of beauty 
and those which supply his materialcomforts. The name 
“ pure mathematics” suggests that shere is such a thing 
as “applied mathematics,” and it is Well known that the 
mathematician furnishes the instruments employed by 
cultivators of sciences whose practf&al utility is beyond 
dispute. If the mathematician did no more than manu- 
facture such instruments precisely-as the demand arose 
for them, his might count as one of the arts which are 
valued only for their practical utility. But actually the 
javention of the mathematical instruments usually comes 
first, and the use to be made of them is found out after- 
wards. The stock example of the kind is the debt which 
physical astronomy owes to the labours of the early geo- 
meters on the theory of conic sections, a theory cultivated 
without any suspicion that it could be turned to practical 
account. Yet it was because Newton was in his day the 
greatest master of this as of every other branch of pure 
mathematics that he was able to bring all the motions of 
the heavenly bodies under the dominion of mathematical 
calculation, and to convert the moon into a timepiece by 
which the mariner can ascertain his positicn on the seas. 
With the advance of physical science greater refinement 
and power iri the mathematical instruments of investiga- 
tion have become necessary; but pure mathematicians 
have ever outrun the demands of the practical workers, 
for instrument-making has delights of its own. The late 
Lord Rosse I have no doubt found more pleasure in de- 
vising the innumerable ingenious and beautiful contriv- 
ances necessary for the manwfacture of his huge telescope 
than™#e ever did from observing with it after it was 
made. It is impossible for any one now to say what 
advantages future investigators will derive from the per- 
fection to which the mathematical instruments have been 
brought by the labours of such men as Cayley, who have 
invented mathematical steam hammers by which pon- 
derous masses of formule can be manipulated with ease 
and calculations made simple which in former times were 
looked on as impracticable. 

There is hardly anything that comes under the head of 


- pure mathematics at which Cayley has not worked, but it 


will be enough if I try to say something as to that by 
which his name is likely to be best remembered—his 
creation of an entirely new branch of mathematics by his 
discovery of the theory of invariants, which has given 
quite a new aspect to several departments of mathematics. 
It has introduced such a host of new ideas, and conse- 
quently of new words, that a Senior Wrangler of forty 
years ago, who had not kept pace with modern investiga- 
tions, would find, on taking up a book of the present day 


, on geometry or algebra, that he could not read it without 


a glossary, and must go to school again to learn what the 
writer was speaking gf. It would be out of place if I 


were to enter into a very long technical exposition here, 
but it is possible, without assuming in the reader more than 


a moderate knowledge of analytic geometry, to make him 


at least understand what the word “invariant” means. 
Suppose that we have written down the general equation 
of a curve of any degree, and also have found the relation 
that must subsist between the coefficients in order that 
the curve should assume some special form. For sina- 
plicity. I suppose the equatjon to be of the second degree, 
and I take the well known relation between the coeffi- 
cients which is satisfied when the curve represented rediuces 
itself to two rightlines. Now imagine the equation to be 
transformed to any new cpordinates whatever, this can 
make no change in the form of the curve represented. If 
the relation in question were satisfied by the coefficients 
of the original equation, it must also be satisfied by the 
coefficients of the transformed equation. But by actually 
performing the transformation we can express these new 
coefficients in terms of the old ones and of the constants 
introduced in the process of transformation. The ex- 
pression will be complicated enough, and that of the 
relation of which I am speaking still more so. But 
since the relation must vanish whenever the correspond- 
ing relation expressed in terms of the old coefficients 
vanishes, the one must contain the other as a factor. 
The remaining factor, it will be seen ow examination, 
contains nothing but the constants introduced by trans- 
formation. All this can be verified by actual work; but 
the result which I have stated can be foreseen without 
any calculation. 

The principle which I have described hes proved to be 
very fertile in applications. The late Dr. Boole made, in 
1841, some interesting use of a simple case of the same 
principle. But it was Cayley who set himself the problem 
to determine @ riori what functions of the coeff- 
cients of a given equation possess this property of 
invariance, Viz., that when the equation is linearly trans- 
formed the same function of the new coefficients is equal 
to the given function multiplied by a quantity independent 
of the coefficients. The result of his investigations was 
to bring to light a number of important functions (some 
of them involving the variables as well as the coefficients) 
whose relations to the given equation are unaffected by 
linear transformation. And the effect has been that the 
knowledge which mathematicians now possess of the 
structure of algebraic forms is as different from what it 
was before Cayley’s time as the knowledge of the human 
body possessed by one who has dissected it and knows 
its internal structure is different from that of one who has 
only seen it from the outside. 

In an age when the work of mathematical research is 
so actively carried gn, whenever one worker finds a 
nugget there is an immediate rush to the spot of other 
searchers. In the present case Cayley’s friend Sylvester 
was one of the first on the spot, and both being resident 
in London were able by frequent oral communication to 
stimulate each other’s ideas., As I am not relating the 
history of mathematical science, I need not name the 
foreign mathematicians who rapidly came in to labour in 
the same field ; but it is agreed on all hands that it was 
Cayley who both discovered the “diggins’’ and got out“ 
some of the biggest nuggets. Itds nob always the case 
that the history of a mathematical discovery has not to 
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tell of some contests for priority. All pure mathematics 
consists in the drawing ovt of ideas latent in admitted 
principles, and itis a curious fact how men will fail to 
draw the consequences waich to another will appear 
irresistibly suggested by something they have themselves 
asserted, and consequently how near they will come to 
the brink of a discovery without actually making it. And 
con'roversies as to matheriatigal priority naturally arise 
because it seems so cruel to the man who has taken all 
the steps except the very last, that another should step in 
and get the credit of the discovery, when it seems to him 
that he himself had done a | the difficult part of the work 
and the other only drawn an inference so simple that no 
credit should be given to eny one for making it. If no 
controversy of the kind hus arisen in the present case, 
perhaps the cause is not exclusively the indisputable 
character of Cayley’s claims, but something is also due to 
the fnoral naturegof the tnan. 
been “esse quam videri,” :nd I do not know any one to 
whom it would be more rey ulsive to engage ina personal 


NATURE 


His motto has always | 


48 5 


volume. This great work has required more than five- 
and-twenty years of assiduous labour, during which the 
authors have devoted themselves t8 their formidable task 
with untiring perseverance, and with a degree of unity 
both in the plan and the execution of the work which 
would have been impossible but for their constant daily 
intercourse, and their relations of intimate personal 
friendship. 

Before undertaking the publication of the “ Genera ” its 
authors had already given to the world important works 
which had placed them in the foremost rank as botanists, 
and both were fami€arly acquainted with the scientific 
wealth accumulated in the museums and gardens at Kew. 
Mr. Bentham, whose botanical collections were united to 
those of the Royal H€rbarium as long as thirty-six years 
ago, had already in connection with his various works 
and memoirs had occasion to study nearly the entire 
vegetable kingdom; while Sir Joseph Hooker, in addition 
to an equally wide range of study, had the inestimable 
advantage of having during his extensive travels been, 





contest by claiming for himself a particle of honour or of ; able to observe in the living state numerous species of 
money more than was spontaneously conceded. He would many genera characteristic of the tropical and antarctic 


be apt to take for his model the patriarch Isaac, who, | 


when the Philistines claimed a well which he had dug, 
went on and &ug another and when they claimed that 
too, went on and dug a third, 

The place of a more minute account of his mathe- 
matical discoveries may Le supplied by a mention of 
the wide recognition which his labours have received. 
He was given tif honorary «.egrees of D.C.L. Oxford, 1864, 
LL.D. Dublin, 1865, and was elected Fellow or Corre- 
spondent of the following Societies :—Philosophical So- 
ciety, Manchester, 1859; irench Institute, 1863; Royal 
Societies, Edinburgh and Berlin, 186s ; Boston, 1866; 
appointed a Member of the Board of Visitors, Greenwich 
Observatory, 1866; Milan, 1868; St. Petersburg and 
Göttingen, 1871 ; Royal Irsh Academy, 1873; Upsala, 
Leyden, and Rome, 187:; Hungary, 1881; Sweden, 
1882. I should add that th: Royal Society awarded him 
a Royai Medal in 1859, and last year (1882) the Copley 
Medal; the latter a distirction seldom conferred on a 
pure mathematician. 

Though his principal interests are mathematical, they 
are far from being exclusively so. He is a good linguist, 
and, as was said of Molt<e, there are few European 
languages in which he does not know how to hold his 
tongue. He is chairman of the Association for Pro- 
moting the Higher Education of Women. When seats 
in the University Council zre contested, his name always 
appears on both the rival lists. By all who know him he 
is as much respected as :. high-mfhded man as he is 
admired as a mathematiciar . GEORGE SALMON 
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BENTHAM AND HOOKERS “GENERA 
© PLANTARUM” 

Genera Plantarum ad exemblaria Imprimis in herbartis 
Kewensibus servata definita. By G. Bentham and 
J. D. Hooker, 3 vols. (London, 1862-1883.) 

HE completion of the “(zenera Plantarum” of Messrs, 
Bentham anl Hoeke c an event long impatiently 
desired by all botanists, has beeneecently effected by the 
publication of the second and concluding part of the third 





regions, and of having fixed their anklytical characters by 
sketches and diagrams of singular elegance and accuracy. 

With a rare amount of abnegation of personal feeling 
the authors of this work were content to let it go forth 
under their joint names, without in any way indicatins 
the separate share contributed by each of them, desiring, 
as it would appear, that it should be regarded as the col- 
lective result of their joint labours—the product of two 
minds working harmoniously for a common object. t.nly 
very recently, under the pressure of urgent requests from 
many different quarters, Mr. Bentham consented, in a 
short note communicated to the Linnean Society,! to 
explain in a summary way the share contributed by each 
of the authors. This is of so much interest to botanists 
that the present writer does not hesitate to give here the 
substance of Mr. Bentham’s note. ' 

The Polypetale, which fill fhe first volume, were pretty 
equally divided. While Mr. Bentham was engaged on 
the earlier orders, Sir J. Hooker undertook the Cructfera, 
Capparide@, and Resedaceæ; and to his share also fell 
most of the numerous families of the Discifloreæe, while 
Mr. Bentham elaborated the remaining families of the 
Thalamifiore, along with the Linee, Humtriacee, Gera: 
niacee, and Olacinee. Of the group of the Calyciflore 
it was natural that Mr. Bentham should undertake the 
Leguminose, which he had already illustrated by a series 
of important memoirs, and to him also fell the Myrtacec, 
Vinbellifera, and Araliacea. The remaining families of 
this group, including the Rosacea, Saxifragee, WMelasto- 
maceæ, and Cucurbitacee, besides many others less im- 
portant, were assigned to Sir J. Hooker. 

The first portion of the second volume is almost 
entirely occupied by the two great families of Rubiacee 
and Composite. To the former of these Sir J. Hooker 
devoted two years of constant study which involved very 
numerous dissections of a difficult nature, and he also 
elaborated the Caprifoliacee. During the same period 
Mr. Bentham was mainly occupied with the vast family ot 
Composite, comprising nearly 800 genera, and not much 


nee “On the joint and separate work of the authd#s of Bentham and Hooker's 
Genera Patera, ”  Fournal of the Linnean S ectety—Bogany, vel. ax, 
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fewer than 10,000 species. To assign definite generic 
characters toa series of forms so closely allied was an 
undertaking which, inspite of the previous labours of 
many eminent botanists, required the most careful exami- 
nation of an almost overwhelming mass of materials, 
along with the severest critical acumen. The second 
portion of the second volume includes the great mass of 
the Gamopetalous families. At this period the pressure 
of official duties, and those devolving upon him as Pre- 
sident of the Royal Society, prevented Sir J. Hooker from 
devoting much of his time to the laborious tasks of critical 
systematic botany; and to this fortion of the work 
he contributed only the allied families of the Vacci- 
niaceæ, Ericaceæ, and Epacrideæ, in addition to the 
Myreinee, Primulacee, and a part of the Sapotacea. 
On Mr. Bentham devolved all the remaining families of 
this vast group ; and to show the prodigious amount of 
labour accomplished by this remarkable man, it is suffi- 
cient to say that, along with minor families, these included 
the Afocynee, Asclepiadee, Gentianee, Boragineg, Con- 
voluulacee, Solanca, Scrophularinee, Gesneriacee, Big- 
nontacee, Verbenacee@, and, finally, the Zadzatz. Some 
additional years might have been requisite for such an 
undertaking if his classical monographs on the two great 
families Scrophularinee and Labiate had not supplied 
Mr. Bentham with the materials for his subsequent work. 

The first part of the third volume is occupied by the 
Monochlamydee@ and the Gymnosperms. To this part the 
group of the Curvzembryee, including the important 
families Amarantacee and Chenopodiacee, was contri- 
buted by Sir J. Hooker, who further undertook the /Ve- 
penthacee, Cytinacea, and Balanophoree. The materials 
for the latter were ready to hand, being for the most part 
contained in the remarkable monographs long since pub. 
lished by himself. The remaining families of Mono- 
chlamydee were elaborated by Mr. Bentham. Amongst 
the more important must be mentioned the Laurinea, 
Proteaceae, Thymeleacee, and Santalacee. But it was 
especially the great families*Zuphordiacee and Urticacee 
whiefin spite of recent monographs, demanded a vast 
amount of minute examination and careful revision of all 
existing sources of information. The Gymnosperms had 
originally been undertaken by Sir J. Hooker, who 
possesses so wide an acquaintance with these plants in 
the living state; but the pressure of other occupations 
again interfered, and this group was also executed by 
Mr. Bentham, doubtful questions here as well as through- 
out the entire work being reserved for discussion between 
the joint authors. 


The second part of the third volume, which concludes, 


the work, contains all the families of Monocotyledonous 
plants. The examination and revision of the vast store 
of existing materials appeared to the authors such a 
formidable task that, in the doubt whetker they should 
be able to complete it, they resolved to attack in the first 
instance the most difficult families, Sir J. Hooker under- 
taking the Palms, and Mr. Bentham the Orchidee. As is 
well known, the study of these families offers peculiar 
difficulties. In the former the great size of all the parts, 
as well as their texture, usually makes it impossible to 
preserve herbarium specimens available for study, and 
much restricts the supply of materials to “be found even 
in the best-furnished museums. Notwithstanding his 


very extensive previous knowledge of this family, and the 
exceptional resources available at Kew, Sir J. Hooker 
found the task to involve a much greater expenditure of 
time and labour than he had anticipated, chiefly owing to 
the necessity for a very extensive correspondence with 
botanists in various parts of the world who were able to 
supply special information or materials not otherwise ob- 
tainable. Along with othey special difficulties, the study 
of the vast family of the Orchidee is hampered by the 
unsatisfactory condition of a great proportion ofthe 
specimens sent to Europe from countries whose climate 
makes their preparation gnd preservation almost un- 
manageable. It is not surprising that Mr. Bentham 
found more than a year of unbroken persistent labour no 
more than sufficient for this family, and that he subse- 
quently required an equally long period in dealing with 
the Graminea. 

In treating the remaining Monocotylgdonous famifies, 
the task of the authors was in many cases lightened, 
though not by any means replaced, by the work of various 
recent monographers. Sir J. Hooker disposed of the 
group of Vudiflore (Aroidee and allied families) and that 
of the Afocarfee, including the Triurideæ, Alismacea, 
and Wajadew. To Mr. Bentham fell the heavy task of 
completing the work by the examination of the numerous 
remaining families of Monocotyledons, among which may 
be specified the Bromeliacee, fridee, Amaryllidea, 
Liliaceae, Commelynacee, Pandanee, Restiacee, and 
Cyperaceæ. It is a surprising proof of exceptional 
mental and bodily activity that in dealings-with this por- 
tion of the work, and in studying natural families where 
the floral parts are too often lost or obliterated in dried 
specimens, and therefore demand the most delicate and 
careful dissection, Mr. Bentham, in spite of his advanced 
age, revised and defined in the course of three years more 
than I200 genera. 

Throughout the progress of the work, as well as in 
determining its original plan and arrangement, every 
important question was decided after joint consideration 
and discussion. In this way the limits and characters of 
the larger groups, the descriptions of the natural families, 
their subdivision into suborders and tribes, and the 
arrangement of genera, were settled by mutual inter- 
change of views. Almost invariably the work of each 
author was read and criticised by the other before it 
was sent to press, and the proofs were regularly cor- 
rected by both, so as to eliminate as far as possible any 
chance of divergence of opinion; and, finally, they were 
fortunate enough to obtain the help of a highly competent 
friend, the Rev. M. J. Berkeley, who undertook the re- 
vision of the Latin text with a view to secure the desirable 
uniformity of style and diction. 

The descriptive characters of the families, or natural 
orders, are drawn up with the same care as those of the 
separate genera; they are clear, exactly comparable, and 
the affinities of families, as well as the exceptional and 
abnormal forms which they not seldom present, are 
specially noted. The approximate number of known 
species belonging to each family, as well as to each 
separate genus, is stated throughout the work, and the 
geographical distribution of eachegenus, as well as of the 
larger groups, has beer recorded as fully as the present 
state of our knowledge makes it possible. Finally, very 
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full references to the works ir which each genus has been 
first described or best illustr uted, with similar references 
to the authorities for synonyms, add further to the value 
of the work as a guide to the student of systematic 
botany. 

The descriptive characte-s of the genera have been 
thrpughout verified or established after the previous exa- 
mination of numerous specimens, and as a rule it may be 
said that for the purpose o° this work the whole of the 
vast Collections in the Royal Herbarium at Kew were 
passed in review, and especial attention given to the 
aberrant forms presented by many large genera. In the 
comparatively few cases where the authors were unable 
to refer to and examine specimens of a genus enumerated, 
they are careful to ¢ite the author on whose authority it 
has been admitted. Genera that appear to the authors 
to have been founded on insufficient characters, or on an 
erroneous view of the structural facts, are in some cases 
reduced to the rank of subgenera or sections of the typical 
genus, in others simply recorded as synonyms at the con- 
clusion of the description o? the genus to which they are 
referred. There remains a further category of generic 
names given by authors who, either from ignorance of the 
science or incomplete materials, have failed to make it 
possible to identjfy them at the present day. These are 
enumerated as Genera dubia at the end of the synoptic 
table of the genera of each family. In short, it may be truly 
said that the authors have neglected nothing that could 
make their work useful and p ‘actical, as well as a complete 
storehouse of thw present condition of our knowledge of 
this branch of natural science. 

Of the many different points of view in which this great 
work may be regarded, the most interesting, perhaps, to 
the scientific naturalist is th: consideration that we have 
here the results of a complet: reconsideration of the whole 
subject of the classification cf the flowering plants by two 
men of remarkable intellectual power, possessing an 
extent of knowledge and a command of materials far sur- 
passing anything possible to the authors of preceding 
works of similar scope. In one or two brief sentences of 
a note already cited, Mr. Bentham has assigned the 
amply sufficient reasons which induced the authors to 
maintain in its main features the arrangement of the 
natural orders established >y the elder De Candolle. 
Every attempt to set forth in a linear series the complex 
relations which connect together as in a network the 
various groups of the veget:.ble kingdom is necessarily 
incomplete and defective. It is a fortunate circumstance 
that the authors of the “Gerera” have added the weight 
of their authority to the judgment of those botanists who 
hold that no one of the varic us arrangements which have 
been proposed during the :ast half century, and more 
or less extensively adopted ir some parts of Europe, pos- 
sesses advantages which can compensate the serious 
practical inconvenience of having systematic works of 
reference arranged after a variety of discordant systems. 
The Candollean arrangement has therefore been delibe- 
rately maintained in this w ork, with a few not unim- 
portant modifications; but in the arrangement and 
grouping of the genera into tribes and subtribes there 
has been ample space €or the exercise of the highest 
faculties of the philosaphical naguralist. It is evident 
throughout the work that eve y question as it has arisen 
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has received fresh consideration, and in many important 
families the classification adopted is altogether new. It 
is remarkable that, even in regard fb families previously 
elaborated by Mr. Bentham, he has not hesitated to 
introduce important changes suggested by further con- 
sideration and study. It is of course impossible to say 
that the final results of future discovery and research may 
not lead to further modifications in botanical classifica- 
tion; but for the present generation this will remain as 
the best result of the comprehensive survey of the whole 
field of our knowledge, 

The number of genêra described in the present work, 
taking into account the addenda, is 7565, while the 
number described by Endlicher in his “ Genera Plan- 
tarum,” with the suffplements, is 7202. These figyres 
give some measure of the progress of botanical discovery 
during the last thirty years, and at the same time some 
indications of the amount of labour involved in the col- 
lection and examination of the materials scattered through- 


out the numerous general works and monographs pub- | 


lished during that period, and especially throughout 
hundreds of volumes of scientific periodicals which are 
now annually produced in every part*of the world. The 
increase in the number of known genera is in truth much 
greater than the figures above cited would indicate, 
Inasmuch as the tendency of Bentham and Hooker is 
to unite under the same generic designation plants which 
do not appear to present sufficient differences of structure, 
and they have not hesitated to suppress numerous genera 
that have been admitted in preceding systematic works of 
authority. Those who may not be disposed to acquiesce 
in these conclusions may easily continue to regard as 
genera the subgenera and sections whose distinctive cha- 
tacters are throughout the work subjoined to the descrip- 
tions of the respective genera, 

It follows from the preceding remarks that for practical 
use in classing large botanical collections the present 
work is an indispensable guide. The present writer, who 
has enjoyed the advantage of d&ily, almost hourly, reference 
to its pages, feels that he is merely discharging debt 
of gratitude in endeavouring to express his sense 
of the scientific value of a work which has become a 
classic from the day of its publication. A work which, at 
a given period, summarises the entire field of knowledge 
in one department of science, marks an epoch in its 
progress, and becomes the starting-point for further 
advance towards wider knowledge. Such is the work to 
which Mr. Bentham and Sir Joseph Hooker have devoted 
a full quarter of a century, and as such, notwithstanding the 
importance of their other works, it must remain their chief 
title to enduring fame. ERN. Co8son 


eee 
LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to relurn, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


The Red Spot upon Jupiter 


THE red spot on Jupiter has really distppeared. 


have ob- 
served the planet again after conjunction, 


The region in which 
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the red spot formerly was is now very white ; it passed over the 
central meridian of the planet this morning at 4h. 36m. (M.T. 
at Palermo), which gives for this place the Jovicentric longitude 
63°, plainly corresponding to the longitude that Mr. Marth 
assigned to the red spot at present, if visible. This proves that 
the neighbourhood of the red spot had followed the particular 
motion of the spot itself. This place is well characterised by 
the permanent depression in the great reddish band of the 
planet. A. Ricco 
Royal Observatory, Palermo, September Io 





«Elevation and Subsidence” 


Mr. O. FISHER has been so good as to offer a reply to my 
‘‘remark with a query,” his answer being (allowing for an 
obvious printer’s error) that it is ‘fan open question whether the 
melting temperature of rocky matter is, or is not, raised by 
pressure.” ` 

I*cannot for a moment pretend to the same familiarity with 
the results either of experiment or of calculation as is doubtless 
possessed by Mr. Fisher. I only claim to speak as representing 
the class whose knowledge on these subjects is essentially second- 
hand; but, speaking as such, I think that Mr. Fisher’s reply will 
not generally be regarded as satisfactory. I should, therefore, 
like to repeat my question with a little extension :— 

1. Do not the ‘‘rigidity ” calculations incontestably show that 
the earth is extremely rigid, ¿e. solid? Are not, therefore, all 
theories which disregard this result (such as that the nucleus may 
be above its own critical temperature) put out of count ? 

2. Are not the phenomena of metamorphic and hypogene 
rocks on too large a scale to be accounted for by heat of merely 
‘local origin, whether produced by chemical or mechanical action, 
such as has been suggested in connection with volcanoes ? 

3. Do not all reasonable views of the origin of the earth, z.e. 
any form of the nebular hypothesis, point to the same conclusion 
as (2), viz. that the earth’s heat is the residuum of a much 
greater amount formerly possessed, and not yet entirely lost by 
radiation ? 

4. Does not (3), taken in connection with the known laws of 
conduction, involve a continuous increase of temperature, whether 
rapid or slow, as we descend below the surface? 

s, Although we may have no direct evidence as to the 
‘temperature at depths bearing considerable ratios to the 
radius,” is there not ample evidence that at comparatively in- 
significant depths the temperature is such as would melt not 
only ‘rocky matter,” but far more refractory substances, if 
there were no counteracting influence? Even allowing a very 
slow increase, provided the increase is always positive, as 4 
points out, should we not sooter or later almost certainly reach 

thewmelting temperature of the most refractory substances 
with which we are acquainted ? 

6. Can we then escape the conclusion, either that the nucleus 
consists of matter of a totally different kind from anything with 
which we are familiar, or that pressure raises its melting tem- 
perature? But does not every fact bearing on the question dis- 
credit the former hypothesis ? 

7, Should we not then accept the view that pressure does 
raise the melting-point of nucleus stuff, at least as a working 
hypothesis, only to be overthrown by direct evidence to the 
contrary, if direct evidence on the subject is ever forthcoming ? 

Trinity College, Cambridge F. YOUNG 





IN a paper I read before a full meeting of the Geologic&l 
Association on March 2 last, of which a brief notice is given in 
NATuRE, vol. xxvii. p. 523, I discussed the probability of sub- 
sidence of land, in certain cases, being due to Wading by local 
accumulations of terrestrial matter acting upon a deflectible crust 
supported upon a viscous interior. ‘The greatest effects, I ima- 
gined, from this cause, were due to local accumulations of ice past 
and present, particularly about the poles of the earth ; but that 
secondary and important effects were due to the weight of accu- 
mulations of solid mineral matter from denudations being carried 
by oceanic currents and winds, from coral deposition, and the 
reaction of volcanic outflows. One illustration I proposed was 
that the sinking of the coast of Greenland was probably due to 
the weight of inland accumulation of ice, which proposition I 
thought was original, but Mr. Gardner (NATURE, vol, xxvill. 
p. 324) says—‘‘ It haf often been supposed. that the sinking of 
the coastf Greenland is similarly due to its icecap.” I should 
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feel obliged if Mr. Gardner would point out references where 
this has been proposed, as I thought I had read the literature of 
the subject, and I fear that this part of my paper is less original 
than I assumed. W. F. STANLEY 





THAT there is a connection between sedimentation and sub- 
sidence on the one hand and between denudation and elevation 
on the other is a fact now admitted by mo-t geologists. The 
real question to be answered, however, is :—Are these directly 
connected as cause and effet? or are they simply concomitant 
effects of the same cause? If the first be true, we should expect 
cause and effect to vary together, that is, that subsidence*should 
keep an even pace with sedimentation. That this has not been 
exceptionally the case is proved by the sections of the car- 
boniferous system in the cegtral valley-of Scotland, where the 
facts point to a continuous subsidence, accompanied by a very 
irregular sedimentation, with the result that now subsidence 
gained on sedimentation, now sedimentation on subsidence, 
Again, once the process commenced—and it is not very evident 
how on an originally even surface it could have commenced at 
all—we should expect it to be continuous. Sedimentation 
causes subsidence, subsidence gives rise to fresh sedimenjation, 
and that again to renewed subsidence, and@so on and on. Con- 
sequently we should expect that when once an area of sedimen- 
tation and subsidence was formed, it would continue an area of 
sedimentation and subsidence through all geological time. 

It appears rather, I think, that the connection between them 
arises from their being concomitant effects of lateral pressure in 
the earth’s crust (for notwithstanding the Rev. O. Fisher’s mas- 
terly exposition of the inadequacy of this cause to produce the 
observed inequalities of the earth’s surface, I still believe that, 
with the exception of the ocean basins, which*must be otherwise 
accounted for, it is quite competent to account for the facts). 
We may suppose the action to take place so :— 

A certain portion of the earth’s crust is first thickened and 
strengthened by volcanic outburst or other accumulation on the 
surface. This part, when the tangential thrust comes, offers, by 
reason of its increased weight and thickness, #"greater resistance 
to the elevating force than the parts around, and as a consequence 
these are raised around the thickened part, while it is at the same 
time depressed in a corresponding degree; in othr words it 
becomes the centre of a syncline, while the strata around are 
rai-ed into anticlines. Depression naturally leads to sedimenta- 
tion, and this still more thickens the part, and enables it to offer 
greater resistance to the tangential thrust, with the result that it 
continues to be depressed as the strata around are elevated. The 
converse is also true. Denudation means the thinning and con- 
sequent weakening of the crust, and hence when the thrust comes 
the denuded part is the more likely to be elevated into the 
anticline. 

This theory provides for the cessation of the phenomena, since 
the tension of the crust is after a time relieved. It also accounts 
for the fact that strata around volcanoes and volcanic necks, as 
also along the base of mountain chains, so frequently appear to 
dip below them. The rate of subsidence, too, would vary with 
the intensity of the exciting force, though the consequent sedi- 
mentation need not vary with it in the same absolute degree. 

Perth, September 3 WILLIAM MACKIE 





My article on elevation and subsidence has provoked con- 
siderable and, on the whole, friendly criticism, a so far satisfac- 
tory result, though but few points have been raised requiring reply. 
Dr. Ricketts objects, and very properly, that I have not alluded 
to his many writings on the subject ; and to this I can only plead 
want of space, that [ have not entered at all into its already 
voluminous bibliography, and that my article was written and in 
type before his recent contributions to the Geological Magazine 
had appeared. Beyond this I had sufficiently indicated that there 
were many observers in the field, and every geologist must be 
aware that the subject has for a long while past excited attention 
not only in England but in France and Ameriéa. 

The fundamental error in my article is pointed out by the 
Rev. Mr, Fisher and by Mr. Young, and the assumption thal 
inert pressure induces heat must be abandoned. As I had reac 
the ‘* Physics of the Earth’s Crust,” I expected that this woulc 
be challenged, but I let it stand, as the fallacy has been shared 
by a large number of geologi-ts, cempriSing some of the most 
distinguished, and has even escaped the correction of physicists. 
But this rectification, wMile very important, by no means affect: 
the results, and on the contrary facilitates an appreciation of the 
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causes of movements of the earth’s crust; for if the fluid or 
viscous layer is chiefly due to in' ernal heat and the relaxation of 
pressure near the surface, it mav exist much nearer to our feet 
than could otheraise be admitte 1. 

One of the gravest difficulti:s that the theory that added 
weight produces subsidence by acting on a fluid layer has had 
to contend with has been the great depth at which this fluid 
layer has had to be placed. It has always seemed to me next to 
impossible that liquid Java coukl well up from any such depths as 
tı ose assigned to the viscous layer, or that a solid crust of so 
great a thickness should be sensitive to, as it is now shown to be, 
and rise and fall under, barometriechanges. In acknowledging 
Mr. Fisher’s letter and thankirg him, 1 feel I am ungrateful in 
quesfioning that part of his work which interposes barriers which 
would break up the continuity of the viscous layer; I allude to 
his theory of ‘‘the roots of mountains.” There does seem to me 
to be little fact in support of sogstartling a proposition, and I 
think the existence of volcanic vents, scattered through and in 
the midst of some of the highest chains, renders its acceptance 
difficult. 

Mr. Murray restates his theory of the formation of coral at lls 
and reefs in the clearest manner, but I do not see that he 
explains any fact left unexpla ned hy Darwin, or exposes any 
flawein Darwin’s reasoning. ‘These masses of coral may have 
been continuously fMrming throughout even successive geological 
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Sheet 2x. Geological Survey of Ircland, Antrim Coast, facing north-east. 


periods, and their thickness is » -rhaps not exceptionally remark- 
able relative to that of slowly deposited oceanic sediments. 
There is no evidence that atolls are mere incrustations of volcanic 
craters, and it seems to me difficult to imagine so great a number 
of craters at the same level so completely masked, There are 
volcanic isles in abundance outside coral areas, but none I think, 
-or few, of the form of a coral atoll. After all, Mr. Murray only 
shows that a second explanaticn is possible, though I still prefer 
the first. 

I regret, being from home, that I am unable to answer Mr, 
Stanley. I may have alluded to the sinking of Greenland my- 
self, and if I did not it was because the illustration was too 
familiar and self-evident. The'sinking on the Greenland coast 
is not, I have understood, universal. 

I still think it would render « service to science if readers of 
NATURE residing on sea-coasts ‘vould furnish authentic examples 
of elevation or subsidence or of waste. The magnificent Antrim 
coast, which I have recently visited, furnishes examples of sub- 
sidence among most unyielding :ocks, The cliffs on the main- 
Jand are capped with basalt ind dip inland, yet the basalt 
reappears in the Skerries out to sea with the same dip and ata 
much lower level, «The same currespondence in stratification is 
seen between the mainlaifd and Rathlin, but also with a great 
‘difference in elevation. The dip inland in all cases on this coast 
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should bring up much older rocks out to sea, unless we are pre- 
pared to admit a fault running parallel to the coast, and follow- 
ing its sinuosities, and at right angles to the general lines of 
faulting. 

The way in which all the strata forming the cliffs along the 
Antrim coast dip inland is very remark&ble. The accompanying 
tracing from the Geological Survey Map is of a particularly in- 
dented coast-line, and the arrows show that the dip is every- 
where away from the sea, irrespective of any general strike, In 
fact the general strike must often be the reverse of that shown 
on the coast for the same strata crop out at much higher levels 
on the hills farther inland. I recollect that most cliffs that I 
have examined, particularly in Hampshire, dip away from the 
sea. It would appear that the removal of weight along a cliff 
line causes a local elevation, which gives a cant inward, whilst 
sub -idence takes place under sediment farther out to sea. This 
seems to explain the olgerved facts connected with marine de- 
nudation ; but I mustetake a future opportunity of entering more 
thoroughly into this part of the question. 

Glasgow, September 12 J. STARKIE GARDNER 

° 


‘« Zoology at the Fisheries Exhibition” ” 


LETTERS have been published in NATURE of August 9 and 16 
(pp. 334 and 366) by Mr. Bryce-Wright of Regent Street and 
Prof. Honeyman of Canada, calling in question the accuracy of 
statements made in an article in NATURE (vol. xxviii. p. 289) 
which were condemnatory of exhibits for which these two 
gentlemen are respectively responsible, It is natural that they 
should seek to remove the unfavourable impression which the 
statements in question were intended to convey : they seem, how- 
ever, to have been unacquainted with the complete character of 
the information upon which the statements were based. Mr. 
Bryce-Wright states that it is not the fact that some of the corals 
exhibited in Lady Brassey’s case belong to him. Nevertheless 
it is the fact that when the jury of Class V. asked Mr. 
Bryce-Wright to point out the corals entered in the offi- 
cial catalogue under his name, No. ‘'¢813d,” he informed 
them that the corals so entered were in the same case with Lady 
Brassey’s corals, and formed part of that collection, It is also 
the fact that in the opinion of experts the names attached by 
Mr. Bryce- Wright to many of these corals are incorrect ; and as 
to his assertion that these specimens have been compared with 
those in the Biiti-h Museum and with those obtajned during the 
Challenger Expedition, it is a fact that neither the one series nor 
the other has been accessible for such purposes for some con- 
siderable time, and I have reason to believe that no qualified 
zoologist has made a comparison of the corals exhibited by Lady 
Brassey and Mr. Bryce-Wright with any collection at all. 

‘Lhe letter of Prof. Honeyman in reference to the naming and 
state of preservation of the Collection in the Canadian Depart- 
ment, for which he is responsibje, is misleading. The discredit- 
able state of that collection, to which a passing allusion only was 
made in NATURE, bas been remedied in one or two Instances 
since the visit of the jury of Class V, Should there be any 
doubt as to the justice of the opinion expressed in the article in 
NATURE, I would simply ask Prof. Honeyman whether he 
would have any objection to allowing the matter to be decided 
by reference to the report of the jury of Class V., of which be 
was a member. J should be surprised (and so I think would he) 
were the report of that jury, when published, found to be at 
variance with the opinion expressed in the article in NATURE. 
Prof. Honeyman’s statement that the specimen of Crypiochitun 
Stelleri is properly exhibited in a convenient glass jar and labelled 
inside and out, is calculated to mislead. When first exhibited it 
was not labelled with any name; subsequently it was labelled 
with the name of agenus of Holothurians, ‘‘Psolus.” After the 
visit of the jury of Class V., probably as the re-ult of informa- 
tion imparted by some of the eminent zoologists who served on 
that jury, it was labelled with its proper name, Without citing 
details, I shall simply stale that there are (or were when the 
article in NATURE was written) far more serious blunders in the 
identification of specimens and worse instances of bad preserva- 
tion in the Canadian collection of Invertebrata than those to 
which special allusion has been made. 

THE WRITER OF THE ARTICLE 





A Complete Solar Rainbow 


Mr. D. Morris, in his account of this rainbuw (p. 436) ap- ° 
pears to have fallen into a mistake in stating that its inner dia- 
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meter—taken by Capt. Winchester, R.N.R.—was 43° 08 It 
should be, I think, ‘‘inner semidiameter.” The first circum- 
solar bow has a semidiameter of 41° 37’. That is almost neces- 
sarily invisible. The second circumsolar bow has a semidiameter 
of 43° 52’, and is rarely visible. I have no doubt that was the 
bow witnessed on board the Norham Castle on August 16 
Atheneum Club, September 7 C, M. INGLEBY 





Flint Flakes Replaced 


As this subject has been more than once adverted to in 
NATURE, the following recent instances of placing flint flakes 
on to their original position may be interesting :— 

Whilst examining the relics from Cowper’s Camp, Epping 
Forest, in Mr. Raphael Meldola’s house last month, I looked 
over a small number of flakes collected from one spot in the 
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rampart of the camp, with remains of burnt wood and late Celtic 
pottery. Iimmediately saw that several of the flakes had been 
struck from the same block of flint, and after a short examina- 
tion I managed to replace two as illustrated, one-half real size, 
in Fig. 1. The front of the two conjoined flakes is shown in 
the lefthand bottom figure, the side at B, the top at c, and the 
line of junction at DD. Behind EE are two cones of percus- 
sion, one belopging to each flake, and at F is the depression into 
which the cone of the missing frontal flake at one time fitted. 
The fractured part of the flint is deep chocolate brown, and 
lustrous, and the bark of the flint is dull ochreous; the flakes 
are undoubtedly artificial, and as old as the rampart of the 
camp, not less than two thousand years, This example, with 
other relics, will be placed in the Guildhall Museum. 

Greater interest attaches to the replacing of Paleolithic flakes, 
as these are enormously older than Neolithic, and the chances 
are so very much against lighting on a perfectly undisturbed 


Palzeoltthic position. 





Fic. 2. 


At Fig. 2 is illustrated (one-half actual size) two Paleolithic 
flakes from the ‘‘ Paleolithic floor” at Stoke Newington Com- 
mon, found and replaced by me. The front of the conjoined 
flakes is shown at G and the side at H. I found the lower flake 
two days before, and some distance from where I found the 
upper one; but as I have a method of placing newly found 
sharp flakes on a table, arranged temporarily in accordance with 

their colour and markings, I speedily saw that the upper flake 
” would fit on to the lower one. Each flake has a cone of percus- 
sion, as shown at JK, and the upper flake hasea well-marked 
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depression at L, corresponding with the missing flake, which, if 
it had been found, would have fitted on to the front of the two 
conjoined examples, Both flakes are sharp and slightly stained 
with the ochreous river sand which overlaid them. Both (espe- 
cially the upper one) show unmistakable signs of having been 
used as scrapers, the upper curved edge (and that edge only) 
being worn away by use. The worn upper edge of the super- 
imposed flake at M M is distinctly shown in the illustration. A 
small intermediate piece belonging to the position at N I did not 
find. Both are naturally mottled in a peculiar manner, and the 
pattern and colour of the mottling exactly agree. 
° WORTHINGTON G. SMITH 
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NOTES ON THE POST-GLACIAL GEOLOGY OF 
LHE COUNTRY AROUND SOUTHPORT 


GIN CE the writer carried out the geological survey of 

the western coast of Lancashire in 1868 he has con- 
stantly been asked, “Is there any geology to be studied 
at Southport? Is not the country a sandy expanse fringing 
peat-mosses of ceaseless monotony?” The meeting of the 
British Association this week at Southport renders this a 
fitting time to reply to these questions ¿ for, strange Ys it 
may appear, in these apparently unpromising surroundings 
exists a record of the complete sequence of events from 
the commencement of the Glacial episode down to the 
present time. The sand dunes, rising to ṣo and even 
80 feet in height, that form so prominent a feature be- 
tween Liverpool and Southport, rest upon a wedge-shaped 
mass of sand blown from the coast by westerly winds 
over the thick peat-mosses that intervene between the 
coast and the rising ground about Ormskirk; the surface 
of the Glacial beds, with the overlying deposits, dip 
steadily towards the sea, and fragments of peat are fre- 
quently trawled up by the fishermen. 

Beneath the sand dunes on the sea coast the peat is 
seen cropping out, and at the base of thesgweat occur the 
roots of forest trees embedded in clay beneath, while 
trunks of trees lie scattered in many directions, but gene- 
rally with their heads lying to the north-east, as if they 
had been blown over by a gale from the south-west. The 
bases of the trunks are left standing in the places where 
they grew ; all appear to have been broken off ata uniform 
level, and it is most probable that through the drainage 
being obstructed water surrounded the trees, which gra- 
dually became rotten at the point of contact of the air 
and the water, and thus the way was prepared for the 
effects of storms and hurricanes. Sections of these beds 
near High Town, at the mouth of the Alt, will be found 
of great interest. Sections also occur on the coast at 
Dunkirk, near Crossens. At the Palace Hotel, Kirkdale, 
a boring was put down in 1867, that proved the sand to 
be 78 feet in thickness, resting on 18 inches of peat, which 
occurs at about go feet beneath high-water mark. When 
the land stood this amount above its present level, the 
coast would range in a straight north and south line from 
St. Bees Head to the mouth of the Clywd at Rhyl, but 
there is no reason to suppose that this amount represents 
the subsequent submergence since the era of the peat in 
Lancashire and North Wales. It is far more probable 
that when the trees flourished, found at the bottom of 
the peat fringing these coasts, this coast nearly coin- 
cided with the present twenty-fathom line, which passes 
from Anglesea round the Isle of Man; in that island the 
same sequence of post-glacial deposits is found, and the 
Irish elk alike occurs in the grey slags beneath peat. 

At the mouth of the Ribble very interesting sections 
occur at Freckleton and Dow Brook; the latter is 
crossed bya Roman road, and has upon it a “Roman 
bath,’ only ten feet above the present high-water mark, 
proving the elevation of this coast has not been great 
since Roman times. The same fact is brought out by 
the interesting find of Roman coins near Rossal land- 
mark, near Fleetwood, which were fount! in a salt-marsh 
clay lying on the peat beds, at about eight feet below the 
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surface, or at about high-water mark, the coins having 
been apparently lost by the Romans scrambling over the 
soft slippery mud. This discovery proves the thick peat 
beds to be of older date thin the Romans; this is also 
borne out by the very remarl:able sections along the north 
coast of Wirral, especially; near Leasowe, which have 
afforded the fine collection of antiquities preserved in the 
Liverpool Free Museum ; the silty beds over the peat 
yield Roman coins of Nero, Antoninus Pius, and Marcus 
Aurelius, while in the peat beds beneath occur flint im- 
plements of the Neolithic type. When the peat beds of 
Western Lancashire are followed into the valleys of the 
large rivers that traverse tle country, they are found to 
pass insensibly into a peat) seam occurring at the base of 
the alluvium of the lowest plain of these rivers. This is 
well seen in the valley of the Ribble at Preston; it is 
more than a mile in width, afd 180 feet in depth; it is 
excavated entirely in the Glacial deposits, down to the 
rocky floor, which lies somewhat below high-water mark, 
and nearer the sea slopes down considerably beneath it. 
On the slopes of the valley lie terraces of old alluvium, 
marking successive stages ‘n the process of denudation, 
commenced since the depcsition of the Upper Boulder 
Clay, as the bott@m of the valley is the ordinary alluvial 
plain, made of silt, resting cn a peaty bed, with trunks of 
trees lying on rough river gravel, the latter marking a 
period of great fluviatile denudation, when the land was 
at least as high, if not higker, above the sea as it is at 
present. To this era belong the marine beds lying beneath 
the peat I have called the /resall shingle, occurring east 
of Fleetwood, and the Shiniley Hill sands near Southport, 
which mark thê position of old sea-beaches and old sand 
dunes respectively. 

From these facts it appears that the excavation of the 
Western Lancashire river valleys was entirely carried out 
since the Glacial episode, that they had reached their 
present depth when Neolitlic man inhabited the north- 
west of England, and that since that era much land has 
been destroyed, now covered by the Irish Sea, but since 
Roman times there has been but little change. 

C. E. DE RANCE 


THE BRITISE ASSOCIATION 


“THE Southport meeting promises to be one of the 
most successful since the Association met in Liver- 
pool twelve years ago. <Aci:ording to the latest statistics 
it is expected that in attenlance it may even rival the 
York meeting, when over 2500 people gathered to cele- 
brate the jubilee of the Association. From the informa- 
tion we have already published it will have been seen 
that Southport has shown the greatest zeal in preparing 
to give a generous recept on to the representatives of 
British science ; and if only the weather be propitious, 
there can be little doubt thit the meeting will be a suc- 
cess. Both the papers to b2 read and the reports to be 
presented are expected this year to suggest some specially 
interesting subjects for disc.ssion. 
Last night Sir C. W. Sieinens resigned the presidential 
chair to Prof. Cayley, wh) then delivered the opening 
address. 


@ 
INAUGURAL ADDRESS BY ARTHUR CAYLEY, M.A., D.C.L., 
LL.D., F.R.S., SADLERLiN PROFESSOR OF PURE MATHE- 
MATICS IN THE UNIVERSITY OF CAMBRIDGE, PRESIDENT, 


SINCE our last meeting we have been deprived of three of 
our most distinguished members. The loss by the death of 
Prof. Henry John Stephen Smith is a very grievous one to those 
who knew and admired and loved him, to his University, and 
to mathematical science, which he cultivated with such ardour 
and success. J need hardly rezall that the branch of mathe- 
matics to which he had specially devoted himself was that most 
interesting and difficult one, the Theory of Numbers. The im- 
mense range of this,subjecf, coimected with and ramifying into 
so many others, is nowhere so well seen as in the series of re- 
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ports on the progres; thereof, brought up unfortunately only to 
the year 1865, contributed by him to the Reports of the .\ssocia- 
tion; but it will still better appear when to these are united (as 
will be done in the collected works in course of publication by 
the Clarendon Press) his other mathematical writings, nany of 
them containing his own further dgvelopments of theories 
referred to in the reports. There have been recently or are 
being published many such collected editions—Abel, Cauchy, 
Clifford, Gauss, Green, Jacobi, Lagrange, Maxwell, Riemann, 
Steiner. Among these the works of Henry Smith will occupy 
a worthy position. 

More recently, General Sir Edward Sabine, K.C.B., for 
twenty-one years general secretary of the Association, and a 
trustee, president of the meeting at Belfast in the year 1852, and 
for many years treasurer and afterwards president of the Royal 
Society, has been taken from us at an age exceeding the ordinary 
age of man. Born October, 1788, he entered the Royal Artil- 
lery in 1803, and commended batteries at the siege of Fort Erie 
in 1814; made magmetic and other observations in Ross and 
Parry’s North Polar exploration in 1818-19, and In a series of 
other voyages. Je contributed to the Association reports on 
Magnetic Forces in 1836-7-8, and about forty papers to. the 
Philosophical Transactions ; originated the system of Magnetic 
Observatories, and otherwise signally promoted the science of 
Terrestrial Magnetism. 

There is yet a very great loss: another late president and 
trustee of the Association, one who has done for it so much, and 
has so often attended the meetings, whose presence among us at 
this meeting we might have hoped for—the president of the 
Royal Society, William Spottiswoode. It is unnecessary to say 
anything of his various merits: the place of his burial, the 
crowd of sorrowing friends who wereepresent in the Abbey, 
bear witness to the esteem in which he was held. 

T take the opportunity of mentioning the completion of a work 
promoted by the Association: the determination by Mr. James 
Glaisher of the least factors of the missing three out of the first 
nine million numbers: the volume containing the sixth million 
is now published. 

I wish to speak to you to-night upon Mathematics. Iam quite 
aware of the difficulty arising from the abstract nature of my 
subject ; and if, as I fear, many or some of you, recalling the 
Presidential Addresses at former meetings—for instance, the 
résumé and survey which we had at York of the progress, during 
the half century of the lifetime of the Association, of a whole 
circle of sciences—Biology, Paleontology, Geolug}, Astronomy, 
Chemistry—so much more familiar to you, and in which there 
was so much to tell of the fairy-tales of science ; or at South- 
ampton, the discourse of my friend who has in such kind terms 
introduced me to you, on the wondrous practical applications of 
science to electric lighting, telegraphy, the St. Gothard Tunnel, 
and the Suez Canal, gun-cotton, and a host of other purposes, 
and with the grand concluding speculation on the conservation 
uf solar energy: if, I say, recalling these or any earlier ad- 
dresses, you should wish that you were now about to haw? from 
a different president, a discourse on a different subject, I can very 
well sympathise with you in the feeling. 

But, be this as it may, I think it is more respectful to you that 
I should speak to you upon and do my best to interest you in the 
subject which has occupied me, and in which I am myself most 
interested. And in another point of view, I think it is right 
that the Address of a President should be on his own subject, 
and that different subjects should be thus brought in turn before 
the meetings. So much the worse, it may be, for a particular 
meeting ; but the meeting is the individual, which on evolution 
principles must be sacrificed for the development of the race. 

Mathematics connect themselves on the une side with common 

elife and the physical sciences ; on the other side with philosophy, 
in regard to our notions of space and time; and in the questions 
which have arisen as to the universality and necessity of the 
truths of mathematics, and the foundation of our knowledge of 
them. I would remark here that the connection (if it exists) of 
arithmetic and algebra with the notion of time is far less obvicus 
than that of geometry with the notion of space. 

As to the former side, I am not making before you a defence 
of mathematics, but if I were I should desire to do it—in such 
manner as in the ‘‘ Republic” Socrates was required to defend 
justice, quite irrespectively of the worldly advantages which 
may accompany a life of virtue and justice, and to show that, 
independently of all these, justice was a thing desirable in itself 
and for its own sake—wof by speaking to you of the utility of 
mathematics in any of the questions of common life or of physi- 
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cal science. Still less would I speak of this utility before, I 
trust, a friendly audience, interested or willing to appreciate an 
interest in mathematics in itself and for itsown sake. I would, 
on the contrary, rather consider the obligations of mathematics 
to these different subjects as the sources of mathematical theories 
now as remote from ther, and in as different a region of thought 
—for instance, geometry from the measurement of land, or the 
Theory of Numbers from arithmetic—as a river at its mouth is 
from its mountain source, 

On the other side the general opinion has been and is that it 1s 
indeel by experience that we arrive at the truths of mathematics, 
but that experience is not their proper foundation: the mind 
itself contributes something. This is involved in the Platonic 
theory of reminiscence ; looking at two things, trees or stones or 
anything else, which seem to us more or less equal], we arrive at 
the idea of equality: but we must have nad this idea of equality 
before the time when first seeing the two things we were led to 
regard them as coming up more or less perfectly to this idea of 
equality ; and the like as regards our ide% of the beautiful, and 
in other cases. 

The same view is expressed in the answer of Leibnitz, the 
nisivintellectus ipse, to the scholastic dfotum, nihil in intellectu 
quod non prius in sensu : there is nothing in the intellect which 
was not first in sensation, except (said Leibnitz) the intellect 
itself. And so again in the ‘‘Critick of Pure Reason,” Kant’s 
view is that, while there is no doubt but that all our cognition 
begins with experience, we are nevertheless in possession of cog- 
nitions æ priort, independent, not of this or that experience, but 
absolutely so of all experience, and in particular that the axioms 
of mathematics furnish an example of such cognitions a priori. 
Kant holds further that space is no empirical conception which 
has been derived fromeexternal experiences, but that in order 
that sensations may be referred to something external, the repre- 
sentation of space must already Jie at the foundation; and that 
the external experience is itself first only pos-ible by this repre- 
sentation of space. And in like manner time is no empirical 
concep:ion which can be deduced from an experience, but it is a 
necessary representation lying at the foundation of all intuitions. 

And so in regard to mathematics, Sir W. R. Hamilton, in an 
introductory lecture on astronomy (1836), observes: ‘‘ These 
purely mathematical sciences of algebra and geometry are 
sciences of the pure reason, deriving no weight and no assist- 
ance from experiment, and isolated or at least isolable from all 
outward and accidental phenomena, The idea of order, with its 
subordinate ideas of number and figure, we must not indeed call 
innate ideas, if that phrase be defined to imply that all men 
must possess them with equal clearness and fulness: they are, 
however, ideas which seem to be so far born with us that the 
possession of them in any conceivable degree is only the deve- 


lopment of our original powers, the unfolding of our proper- 


humanity.” 

The general question of the ideas of space and time, the 
axioms and definitions of geométry, the axioms relating to num- 
ber, af® the nature of mathematical reasoning, are fully and 
ably discussed in Whewell’s ‘‘ Philosophy of the Inductive 
Sciences ” (1840), which may be regarded as containing an expo: 
sition of the whole theory. 

But it is maintained by John Stuart Mill that the truths of 
mathematics, in particular those of gecmetry, rest on experience ; 
and, as regards geometry, the same view is on very different 
grounds maintained by the mathematician Riemann. 

It is not so easy as at first sight it appears to make out how 
far the views taken by Mill in his ‘‘System of Logie Ratiocina- 
tive and Inductive” (ninth edition, 1879) are absolutely contra- 
dict >ry to those which have been spoken of ; they profess to be 
so ; there are most definite assertions (supported by argument), 


for instance, p. 263 :—‘‘It remains to inquire what is the grounde 


of oar belief in axioms, what is the evidence on which they rest. 
I answer, they are experimental truths, generalisations from ex- 
perience, The proposition ‘Two straight lines cannot inclose a 
spice,’ or, in other words, two straight lines which have once 
me: cannot meet again, is an induction from the evidence of our 
senses.” But I cannot help considering a previous argument (p. 
259) as very materially modifying this absolute contradiction. 
After inquiring ‘‘ Why are mathematics by almost all philoso- 
ph rs... considered to be independent of the evidence of 
experience and observation, and characterised as systems of 
necessary truth?” Mill proceeds (I quote the whole passage) as 
follows :—‘‘ The answer I conceive to be that this character of 
necessity ascribed to the truths of mathematics, and even (with 
some reservations to be hereafter made) the peculiar certainty 
s . 
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ascribed to them, is a delusion, in order to sustain which it is 
necessary to suppose that those truths relate to and express the 
properties of purely imaginary objects. It is acknowledged that 
the conclusions of geometry are derived partly at least from the 
so-called definitions, and that these definitions are assumed to be 
correct representations, as far as they go, of the objects with 
which geometry is conversant. Now we have pointed out that 
from a definition as such no proposition, unless it be one con- 
cerning the meaning of a word, can ever follow, and that what 
apparently follows from a definition follows in reality from an 
implied assumption that there exists a real thing conformaplé 
thereto. This assumption in the case of the definitions of geo- 
metry is not strictly true : there exist no real things exactly con- 
formable to the definitions. There exist no real points without 
magnitude, no lines without breadth, nor perfectly straight, no 
circles with all their radii exactly equal, nor squares with all their 
angles perfectly right. It will be said that the assumption does 
not extend to the actual but ongy to the possible existence of such 
things. I answer that according to every test we have of pos- 
sibility they are not even possible. Their existence, so far as 
we can form any judgment, would seem to be inconsistent with 
the physical constitution of our planet at least, if not of the 
universal [szc]. To get rid of this difficulty, and at the same 
time to save the credit of the supposed system of necessary 
truths, it is customary to say that the points, lines, circlesp and 
squares which are the subjects of geometry, €xist in our concep- 
tions merely, and are parts of our minds: which minds, by 
working on their own materials, construct an @ priori science, 
the evidence of which is purely mental and has nothing to do 
with outward experience. .By howsoever high authority this 
doctrine has been sanctioned, it appears to me psychologically 
incorrect. The points, limes, and squares which any one has in 
his mind, are (as I apprehend) simply copies of the points, lines, 
and squares which he has known in his expegence. Our idea 
of a point I apprehend to be simply our idea of the uinimun 
visibile, the small portion of surface which we can see. We 
can reason about a line as if it had no breadth, because we have 
a power which we can exercise over the operations of our minds : 
the power, when a perception is present to our senses or a con- 
ception to our intellects, of af&nding to a part only of that 
perce;.lion or conception instead of the whole.” But we cannot 
conceive a line without breadth : we can form no mental picture 
of such a line: all the lines which we have in our mind are lines 
rossessing breadth, If any one doubt this, we may refer him to 
his own experience. I much question if any one who fancies that 
he can conceive of a mathematical line thinks so from the 
evidence of his own consciousness. I suspect it is rather because 
he suppo es that unless such a perception be possible, mathe- 
matics could not exist as a science: a supposition which there 
will be no difficulty in showing to be groundless.” 

I think it may be at once conceded that the truths of geometry 
are truths precisely because they relate to and express the 
properties of what Mill calls “purely imaginary objects”; that 
these objects do not exist in Mill’s sense, that they do not exist 
in nature, may also be granted ; that they are ‘‘ not even possible,” 
if this means not possible in an existing nature, may also be 
granted. That we cannot ‘‘conceive” them depends on the 
meaning which we attach to the word conceive. I would myself 
say that the purely imaginary objects are the only realities, the 
övrws Byra, in regard to which the corresponding physical objects 
are as the shadows in the cave ; ard it is only by means of them 
that we are able to deny the existence of a corresponding physical 
object ; if there is no conception of straightness, then it is mean- 
ingless to deny the existence of a perfectly straight line. 

But at any rate the objects of geometrical truth are the so- 
called imaginary objects of Mill, and the truths of geometry are 
ouly true, and a fortiori are only necessarily true, in regard to 
thee so-called imaginfry objects; and these objects, points, 
line:, circles, &c., in the mathematical sense of the terms, have 
a likeness to and are represented more or less imperfectly, and 
from a geometer’s point of view no matter how imperfectly, by 
corresponding physical points, lines, circles, &c. I shall have 
to return to geometry, a d will then speak of Riemann, but I 
will first refer to another passage of the ‘‘ Logics” 

Speaking ‘of the truths of arithmetic Mill says (p. 297) that 
even here there is one hypothetical element : ‘‘ In all propositions 
concerning numbers a condition is implied without which none 
of them would be true, and that condition is an assumption 
which may be false, The condition is that 1=1: that all the 
numbers are numbers of the same orof eqyal units.” Here at 
least the assumption may be absolutely true; one shilling = one 
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shilling in purchasing power, although they may not be abso- 
lutely of the same weight and fineness : but it is hardly necessary ; 
one coin + one coin = two coins, even if the one be a shilling 
and the other a half-crown. In fact, whatever difficulty be 
raisable as to geometry, it seenisto me that no similar difficulty 
applies to arithmetic; mathemitician or not, we have each of us, 
in its most abstract form, the idea of a number; we can each of 
us appreciate the truth of a proposition in regard to numbers; 
and we cannot but see that a ‘ruth in regard to numbers is some- 
thing different in kind from an experimental truth generalised 
ffom experience. Compare, for instance, the proposition that 
the sun, having already risen so many times, will rise to-morrow, 
and the next day, and the day after that, and so on; and the 
proposition that even and odd numbers succeed each other alter- 
nately ad infinitum: the latter at least seems to have the cha- 
racters of universality and 1ecessity. Or, again, suppose a 
proposition observed to hold good for a long series of numbers, 
one thousand numbers, two thouSand numbers, as the case may 
be: this is not only no proof, but it is absolutely no evidence, 
that the proposition is a true proposition, holding good for all 
numbers whatever; there are in the Theory of Numbers very 
remarkable instances of propc«sitions observed to hold good for 
very long series of numbers ard which are nevertheless untrue. 


T’pass in review gertain mathematical theories. 

In arithmetic and algebra, cr say in analy is, the numbers or 
magnitudes which we represent by symbols are in the first 
instance ordinary (that is, positive) numbers or magnitudes. We 
have also in analysis and in aialytical geometry negative magni- 
tudes ; there has been in regar 1 to these plenty of philosophical 
discussion, and I might refer to Kant’s paper, ‘‘ Ueber die 
negativen Grössen in die Welt veisheit ” (1763), but the notion of 
a negative magnitude has became quite a familiar one, and has 
extended itself nto common phraseology. I may remark that 
it is used in a very refined manner in bookkeeping by double 
entry. 

But it is far otherwie with the notion which is rea'ly the 
fundamental one (and I cannot too strongly emphasise the asser- 
tion) underlying and pervading the whole of modern analysis and 
geometry, thawwof imaginary magnitude in analysis and of 
Imaginary space (or space as a locus in quo of imaginary points 
and figures) in geometry: I us? in each case the word imaginary 
as including real. This has aot been, so far as I am aware, a 
subject of philosophical discussion or inquiry. As regards the 
older metaphy-ical writers, this would be quite accounted for 
by saying that they knew nothing, and were not bound to know 
anything, about it; but at present, and considering the pro- 
minent position which the notion occupies—say even that the 
conclusion were that the notion belongs to mere technical 
mathematics, or has reference to noneutities in regard to which 
no science is possible, still it seems to me that (as a subject of 
philosophical discussion) the notion ought not to be thus 
ignored ; it should at least be shown that there is a right to 
ignore it. ` 

Although in logical order I should perhaps now speak of the 
notion just referred to, it will be convenient to speak first of 
some other quasi-geometrical notions ; those of more-than-three- 
dimensional space, and of non-Euclidian two- and three- 
dimensional space, and also of the generalised notion of 
distance. It is in connection with these that Riemann consi- 
dered that our notion of space is founded on experience, cr 
rather that it is only by expericnce that we know that our space 
is Euclidian space. 

It is well known that Euclid's twelfth axiom, even in Playfair’s 
form of it, has been considerec as needing demonstration ; and 
that Lobatschewsky constructed a perfectly consistent theory 
wherein this axiom was assuried noteto hold good, or say a 
system of non-Euclidian plane geometry. There is a like sys- 
tem of non-Euclidian solid geometry. My own view is that 
Euclid’s twelfth axiom in Plavfair’s form of it does not need 
demonstration, but is part of oir notion of space, of the physical 
space of our experience—the space, that is, which we become 
acquainted with by experience, but which is the representation 
lying at the foundation of all®cxternal experience. Riemann’s 
view before referred to may I think be said to be that, having 
in intellectu a more general notion of space (in fact a notion of 
non-Euclidian space), we learr by experience that space (the 
physical space of our experience) is, if not exactly, at least to 
the highest degree pf approximation, Euclidian space. 

But, suppose tht phys®al spzce of our experience to be thus 
only approximately Euclidian spage, what is the consequence 
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which follows? Mo¢ that the propositions of geometry are only 
approximately true, but that they remain absolutely true in re- 
gard to that Euclidian space which has been so lorg regarded as 
being the physical space of our experience. i ; 

It is interesting to consider two different ways in which, with- 
out any modification at all of our noti8n of space, we can arrive 
at a system of non-Euclidian (plane or two-dimersiorai) 
geometry ; and the doing so will, I think, throw some light on 
the whole question. 

First, imagine the earth a perfectly smooth sphere ; understand 
by a plane the surface of the earth, and by a line the apparently 
straight line (in fact an arc of great circle) drawn on the surface ; 
what experience would in the first instance teach would be 
Euclidian geometry; there would be intersecting lines which 
produced a few miles or so would seem to go on diverging, œ d 
apparently parallel lines which would exhibit no tendency to 
approach each other; gnd the inhabitants might very well con- 
ceive that they had by experience established the axiom that two 
straight lines cannot inclose a space, and the axiom as to parallel 
lines. A more extended experierce and more accurate measure- 
ments would teach thêm that the axioms were each of them 
false; and that any two lines if produced far enough eah way 
would meet in two points: they would in fact arrive at a spheri- 
cal geometry, accurately representing the preperties of the two- 
dimensional space of their experience. But their original 
Euclidian gecmetry would not the less be a true system; only 
it would apply to an ideal space, not the space of thcir 
experience. 5 

Secondly, consider an ordinary, indefinitely extended lare: 
and Jet us modify only the notion of distance. We measure 
Gistance, say, by a yard measure or a {cot rule, ar ything w hich 
is short enough to make the fractions of it of no consequerce (in 
mathematical language hy an infinitesiwal elen ent of length); 
imagine, then, the length of this rule constantly changing (as it 
might do by an alteration of temperature), but under the conc i- 
tion that its actual length shall depend only on its situation on 
the plane and on its direction: viz., if for a given situation and 
direction it has a certain length, then whenever it ccmes back to 
the same situation and direction it must have the same length. 
The distance along a given straight or curved line tetween any 
two points could then be measured in the ordinary manner with 
this rule, and would have a perfectly determinate value; it 
could be measured over and over again, and would always le 
the same ; but of course it would he the distafice, not in the 
ordinary acceptation of the term, but in quite a different ac- 
ceptation, Or in a somewhat different way: if the rate of 
progress from a given point in a given direction be conceived as 
depending only on the configuration of the ground, and the 
distance along a given path between any two points thereof be 
measured by the time required for traversing it, then in this way 
also the distance would have a perfectly determinate value ; but 
it would be a distance, not in%the ordinary acceptation of the 
term, but in quite a different acceptation. And corresponding 
to the new notion of distance, we should have a new, non- 
Euclidian system of plane geometry ; all theorems involving the 
notion of distance would be altered. 

We may proceed further. Suppose that as the rule moves 
away from a fixed central point of the plane it becomes shorter 
and shorter; if this shortening takes place with sufficient 
rapidity, it may very well be that a distance which in the 
ordinary sense of the word is finite will in the new sense be in- 
finite; no number of repetitions of the length of the ever- 
shortening rule will he sufficient to cover it There will he 
surrounding the central point a certain finite area such that (in 
the new acceptation of the term distance) each point of the 
boundary thereof will be at an infinite distance from the central 
point ; the points outside this area you cannot by any means 
arrive at with your rule; they will form a zerra incognita, or 
rather an unknowable land: in mathematical language, an 
imaginary or impossible space: and the plane space of the theory 
will be that within the finite area—that ic, it will be finite 
instead of infinite, 

We thus with a proper law of shortening arrive at a system of 
non-Euclidian geometry which is essentially that of Lobat- 
schewsky. But in so obtaining it we put out of sight its relation 
to spherical geometry: the three geometries (spherical, Euclidian, 
and Lobatschewsky’s) should be regarded as memters of a 
system: viz., they are the geometries of a plane (two-dimensional) 
space of constant positive curvature, zero-curvature, and ccnstant e 
negative curvature respectively; or, again, they are the plane 
geometries corresponding to three diffgrent notions of distance ; 
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in this point of view they are Klein’s elliptic, parabolic, and 
hyperbolic geometries respectively. 

Next as regards solid geometry: we can by a modification of 
the notion of distance (such as has just been explained in regard 
to Lobatschewsky’s system) pass from our present system to a 
non-Euclidian system ; fór the other mode of passing to a non- 
Euclidian system it would be necessary to regard our space as a 
flat three-dimensional space existing in a space of four dimen- 
sions (z.¢. as the analogue of a plane existing in ordinary space) ; 
and to substitute for such flat three-dimensional space a curved 
three-dimensional space, say of constant positive or negative 
curvature. In regarding the physical space of our experience as 
possibly non-Euclidian, Riemann’s idea seems to be that of 
modifying the notion of distance, not that of treating it as a locus 
in four-dimensional space, 

I have just come to speak of four-dimensional space. What 
meaning do we attach to it? or can wegittach to it any mean- 
ing? It may be at once admitted that weeannot conceive of a 
fourth dimension of space ; that space as we conceive of it, and 
the physical space of our experience, are alike three-dimensional ; 
but we can, I think, conceive of space®as being two- or even 
one-dfmensional ; we can imagine rational beings living in a 
one-dimensional space (a line) or in a two-dimensional space (a 
surface), and conceiving of space accordingly, and to whom, 
therefore, a two-dimensional space, or (as the case may be) a 
three-dimensional space, would be as inconceivable as a four- 
dimensional space is to us. And very curious speculative ques- 
tions arise. Suppose the one-dimensional space a right line, and 
that it afterwards becomes a curved line: would there be any 
indication of the change? Or, if originally a curved line, would 
there be anything to suggest to them that it was not a right line? 
Probably not, for a one-dimensional geometry hardly exists, 
But let the space be two-dimensional, and imagine it originally a 
plane, aad afterwards bent (converted, that is, into some form of 
developable surface) or converted into a curved surface ; or imagine 
it originally a developable or curved surface. In the former 
case there should bean indication of the change, for the geometry 
originally applicable to the space of their experience (our own 
Euclidian geometry) would cease to be applicable; but the 
change could not be apprehended hy them as a bending or 
deformation of the plane, for this would imply the notion of a 
three-dimensional space in which this bending or deformation 
could take place. In the latter case their geometry would be 
that appropriate to the developable or curved surface which is 
their space: viz. this would be their Euclidian geometry: would 
they ever have arrived at our own more simple system? But 
take the case where the two-dimensional space is a plane, and 
imagine the beings of such a space familiar with our own 
Euclidian plane. geometry; if, a third dimension being still 
inconceivable by them, they were by their geometry or otherwise 
led to the notion of it, there would be nothing to prevent them 
from forming a science such as ofir own science of three-dimen- 
sional gawmetry. 

Evidently all the foregoing questions present themselves in 
regard to ourselves, and to three-dimensional space as we con- 
ceive ofit, and as the physical space of our experience. And I 
need hardly say that the first step is the difficulty, and that 
granting a fourth dimension we may assume as many more 
dimensions as we please. But whatever answer be given to 
them, we have, as a branch of mathematics, potentially, if not 
actually, an analytical geometry of n-dimensional space, I shall 
have to speak again upon this. 


Coming now to the fundamental notion already referred to, 
that of imaginary magnitude in analysis and imaginary space in 
geometry : I connect this with two great discoveries in mathe- 
matics made in the first half of the seventeenth century, Harriot’s 
representation of an equation in the form /(x) = 0, and the 
consequent notion of the roots of an equation as derived from 
the linear factors of f(x) (Harriot 1560-1621: his ‘‘ Algebra,” 
published after his death, has the date 1631), and Descartes’ 
method of coordinates, as given in the ‘‘Géometrie,” forming 
a short supplement to his “Traité de la Méthode, &c.” 
(Leyden, 1637). 

1 show how by these we are led analytically to the notion of 
imaginary points in geometry; for instance, we arrive at the 
theorem that a straight line and circle in the same plane intersect 
always in two points, real or imaginary, The conclusion as to 
ethe two points of intersection cannot be contradictea by expe- 
rience : take a sheet of paper and draw on it the straight line 
and circle, and try. But you might say, or at le@st be strongly 
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tempted to say, that it is meaningless. The question of course 
arises, What isthe meaning of an imaginary point ? and, further, 
In what manner can the notion be arrived at geometrically ? 

There is a well known construction in perspective for drawing 
lines through the intersection of two lines which are so nearly 
parallel as not to meet within the limits of the sheet of paper. 
You have two given lines which do not meet, and you draw a 
third line, which, when the lines are all of them produced, is 
found to pass through the intersection of the given lines. If 
instead of lines we have two circular arcs not meeting each 
other, then we can, by means of these arcs,.construct a ling; 
and if on completing the circles it is found that the circles inter- 
sect each other in two real points, then it will be found that the 
line passes through these two points: if the circles appear not 
to intersect, then the line will appear not to intersect either of 
the circles. But the geometrical construction being in each case 
the same, we say that in the second case also the line passes 
through the two intersections of the circles. 

Of course it may be said in reply that the conclusion is a very 
natural one, provided we assume the existence of imaginary 
points ; and that, this assumption not being made, then, if the 
circles do not intersect, it is meaningless to assert that the line 
passes through their points of intersection. The difficulty is not 
got over by the analytical method before referred to, for, this 
introduces difficulties of its own: is there ima plane a point the 
coordinates of which have given imaginary values? Asa matter 
of fact, we do consider in plane geometry imaginary points intro- 
duced into the theory analytically or geometrically as above, ’ 

The like considerations apply to solid geometry, and we thus 
arrive at the notion of imaginary space as a ¿ocus in guo of 
imaginary points and figures, 

I have used the word imaginary rather than complex, and I 
repeat that the word has been used as including real. But, this 
once understood, the word becomes in many c&ses superfluous, 
and the use of it would even be misleading. Thus, ‘‘a problem 
has so many solutions :” this means so many imaginary (includ- 
ing real) solutions. But if it were said that the problem had 
‘so many imaginary solutions,” the word ‘‘imaginary ” would 
here be understood to be used in opposition to real. I give this 
explanation the better to point out how wide tls® application of 
the notion of the imaginary is, viz. (unless expressly or by im- 
plication excluded) it is a notion implied and presupposed in all 
the conclusions of modern analysis ard geometry. It is, as I 
have said, the fundamental notion underlying and pervading the 
whole of these branches of mathematical science. 


I consider the question of the geometrical representation of 
an imaginary variable. We represent the imaginary variable 
x + zy by means of a point in a plane, the coordinates of which 
are (x, y). This idea, due to Gauss, dates from about the year 
1831, We thus picture to ourselves the succession of values of 
the imaginary variable x + zy by means of the motion of the 
representative point: for instance, the succession of values corre- 
sponding to the motion of the point along a closed curve to its 
original position, The value X + ¿Y of the function can of 
course be represented by means of a point (taken for greater 
convenience in a different plane), the coordinates of which are 
X, Y. 

We may consider in general two points, moving each in its 
own plane, so that the position of one of them determines the 
position of the other, and consequently the motion of the one 
determines the motion of the other: for instance, the two points 
may be the tracing-point and the pencil of a pentagraph. You 
may with the first point draw any figure you please, there will 
be a corresponding figure drawn by the second point : for a good 
pentagraph a copy on a different scale (it may be); for a badly- 
adjusted pentagraph, a distorted copy; but the one figure will 
always be a sort of copy of the first, so that to each point of the 
one figure there will correspond a point in the other figure, 

In the case above referred to, where one point represents the 
value x + zy of the imaginary variable and the other the value 
X + 7¥ of some function ¢ (x + zy) of that variable, there is a 
remarkable relation between the two figures: this is the relation 
of orthomorphic projection, the same which presents itself 
Letween a portion of the earth’s surface and the representation 
thereof by a map on the stereographic projection or on Mer- 
cator’s projection—viz,, any indefinitely small area of the one 
figure is represented in the other figure by an indefinitely small 
area of the same shape. There will possibly be for different 
parts of the figure great variations of Scale, but the shape will 
be unaltered ; if for the onegarea the boundary is a circle, then 
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for the other area the boundary will be a circle ; if for one it is an 
equilateral triangle, then for the other it will be an equilateral 
triangle. 

I have been speaking of au imaginary variable (x + iy), 
and of a function o(x + i) = X + ¿Y of that variable, but 
the theory may equally well le stated in regard to a plane 
curve: in fact the x + óy anl the X +Y are two ina- 
yinary variables connected by an equation; say their values 
are # and v, connected by an equation F (#, v) =0; then, 
regarding zx, v as the coordinates of a point 7 plang, this will 
be g point on the curve represented by the equation. The curve, 
in the widest sense of the expression, is the whole series of 
points, real or imaginary, the cvorelinates of which satisfy the 
equation, and these are exhibited by the foregoing corresponding 
figures in two planes; but in the ordinary sense the curve is the 
series of real points, with -coorcinates z, v, which satisfy the 
equation. 

© 


In geometry it is the curve, wiether defined by means of its 
equation, or in any other manner, which is the subject for con- 
templation and study. But we iso use the curve as a repre- 
sentation of its equation—that is of the relation existing between 
two magnitudes x, y, which are taken as the coordinates of a 
point on the curve. Such empl yment of a curve for all sorts of 
purposes—the fluctugtions of the barometer, the Cambridge 
boat races, or the Funds—is familiar to most of you. It is in 
like manner convenient in analssis, for exhibiting the relations 
between any three magnitudes +, y, z, to regard them as the co- 
ordinates of a point in space; and, on the like ground, we 
should at least wish to revard any four or more magnitudes as 
the coordinates of a point in spase of ‘a corresponding number 
of dimensions. Starting with the hypothesis of such a space, 
and of points therein each determined by means of its coor- 
dinates, it is found possible to establish a system of #-dimen- 
sional geometry analogous in 2very respect to our two- and 
three-dimensional geometries, aud to a very considerable extent 
serving to exhibit the relations o` the variables. 

It is to be borne in mind that the space, whatever its dinen- 
sionality may be, must always b> regarded as an imaginary or 
complex space sseb) as the two- or three-dimensional space of 
ordinary geometry ; the advantayes of the representation would 
otherwise altogether fail to be oùntained, 


I omit some further developm 2nts in regard to geometry ; and 
all that I have written as to thie connection of mathematics with 
the notion of time. 

I said that I would speak tc you, not of the utility of the 
mathematics in any of the questions of common life or of physi- 
cal science, but rather of the obligations of mathematics to 
these different subjects. The consi leration which thus preseuts 
itself is in a great measure that of the histury of the development 
of the different branches of mathematical science in connection 
with the older physical sciences, astronomy and mechanics: the 
mathematical theory is in the first instance suggested by some 
question of common life or of y hysical science, is pursued and 
studied quite independently thcreof, and perhaps after a long 
interval comes in contact with it, or with quite a different ques- 
tion. Geometry and algebra nust, I think, be considered as 
each of them originating in conn ction with objects or questions 
of common life—zeometry, notwithstanding its name, hardly in 
the mea-urement of land, but ra.her from the contemplation of 
such forms as the straight line, the circle, the ball, the top (or 
sugar-loaf}: the Greek geomete:s appropriated for the geometri- 
cal forms corresponding to th: last two of these, the words 
opaipa and kevos, our cone and sphere, and they extended the 
word cone to mean the complet2 figure obtained by producing 
the straight lines of the surface both wa9s indefinitely. And so 
algebra would seem to have ariseu from the sort of easy puzzles 
in regard to numbers which may be made, either in the pic- 
turesque forms of the bija-Gaiita with its maiden with the 
beautiful locks, and its swarms of bees amid the fragrant blos- 
soms, and the one queen bee kft humming around the lotus 
flower ; or in tle more prosaic fo'm in which a student has pre- 
sented to him in a modern text-book a problem leading to a 
simple equation. 

The Greek geometry may be re sarded as beginning with Plato 
(B.C. 432-347) : the notions of jsreometrical analysis, loci, and 
the conic sections are attributed to him, and there are in his 
“Dialogues” many wfry intgresting allusions to mathematical ques- 
tions : in particular the passage 11 the ‘* Thezetetus,” where he 
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affirms the incommensurability of the sides of certain squares. 
But the earliest extant writings are those of Euclid (B.C. 25): 
there is hardly anything in mathematics more beautiful than his 
wondrous fifth book ; and he has also in tke seventh, eighth, 
ninth, and tenth books fully and ably developed the first prin- 
ciples of the Theory of Numbers, including the theory of incom- 
mensurables. We have next Apollonius (about n.C. 247), and 
Archimedes (B.C. 287-212), both geometers of the highest merit, 
and the latter of them the founder of the science of statics 
(including therein hydrostatics): bis dictum atout the lever, his 
‘¢ E¥onea,” and the story of the defence of Syracuse, ars weil 
known. Following these we have a worthy series of name , 
including the astronomers Hipparchus (B.C. 150) ard Ptolemy 
(A.D. 125), and ending, say, with Pappus (A.D. 400), tut con- 
tinued by their Arabian commentator , and the Italian and other 
European geometers of the sixteenth century and later, who 
pursued the Greek geometry. 

The Greek arithmeticewas, from the want of a proper nota. 
tion, singularly cumbreus and difficult ; end it was for astrono- 
mical purposes superseded by the sexagesimal arithmetic, ati: 
buted to Ptolemy, but probably known before his time. Tle 
use of the present sotalled Arabic figures became gercial 
among Arabian writers on arithmetic and astronomy about ike 
middle of the tenth century, but it was not intreduced ito 
Europe until about two centuries later, Algebra ameng the 
Greeks is represented almost exclusively by the treatise of Dis- 
phantus (A.D. 150), in fact a work on the Theory of Numbers 
containing questions relating to square and cube numbers, ard 
other properties of numt ers, with their solutions; this has no, 
historical connection with the later algebra introduced into Itcly 
from the Kast by Leonardi Bonacci of Visa (A.D. 1202 1208), 
and successfully cultivated in the fifteenth and sixteenth centuries 
by Lucas Paciolus, or De Burgo, Tartaglia, Cardan, and Ferrar. 
Later on we have Vieta (1540-1603), Harriot, already referred 
to, Wallis, and others. 

Astronomy is of course intimately connected with geometry ; 
the most simple facts of observation of the heavenly bodies can 
ouly be sfa/ed in geometrical language; for instance, tbat the 
stars describe circles about the Pole-star, or that the different pusi- 
tions of the sun among the fixed stars in the course of the year form 
a circle. For astronomical calculations it was found necessary to 
determine the arc of a circle by means of its chord; the notion 
is as old as Hipparchus, a work of whom is referred to as con- 
sisting of twelve books on the chords of circular arcs; we have 
(A.D. 125) Ptolemy’s ‘‘ Almagest,” the first book “of which con- 
tains a table of arcs and chords with the methed of constree- 
tion; and among other theorems on the subject he give~ there 
the theorem afterwards inserted in Euclid (Rock VI. Prop. 1).) 
relating to the rectangle contained by the diagonals of a quadri- 
lateral inscribed ina circle. The Arabians made the imp:ove- 
ment of using in place of the chord of an arc the sine, or 
half chord of double the arc, and so brought the theory into the 
form in which it is used in modern trigonometry: the before- 
mentioned theorem of Ptolemy, or rather a particular cast: of st, 
translated into the notation of sines, gives the expression for the 
sine of the sum of two ares in terms of the sines and cosine. 
of the component arcs; and it is thus the fundamental theorem 
on the subject. We have in the fifteenth and sixteenth centuries 
a series of mathematicians who with wonderful enthusiasm and 
perseverance calculated tables of the trigonometrical or circular 
functions, Purbach, Müller or Regiomontarus, Copernicus, 
Reinhold, Maurolycus, Vieta, and many others; the tabulation. 
of the functions tangent and secant are due to Re‘nhold and 
Maurolycus respectively. 

Logarithms were invented, not exclusively with reference to 
the calculation of trigonometrical tables, but in c rder to facilitaic 
numerical calculations generally ; the invention is due to John 
Napier of M: rchiston, wko died in 1618 at sixty-sevew years of 
age; the notion was based upon refined mathematical reasoning 
on the comparison of the spaces described by two points, the ene 
moving with a uniform velccity, the other with a velocity 
varying according to a given Jaw. It is to he observed that 
Napier’s logarithms were nearly but not exactly those which are 
now called (sometimes Napierian, but more usually) hype be lic 
logarithms—those to the base e; and that the change to tke 
base Io (the great step by which the invention was perfected for 
the object in view) was indicated by Napier but actuaily made 
by Henry Briggs, afterwards Saviliin Professor at Oxford (d. 
1630). Butitis the hyperbolic logarithm which is mathematically 
important. The direct function e7 or exp. x, which” has for its e 
inverse the hyperbolic, logarithm, presented itself, but not in a 
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prominent way. Tables were calculated of the logarithms of 
numbers, and of those of the trigonometrical functions, 

The circular function and the logarithm were thus invented 
each for a practical purpose, separately and without any proper 
connection with each other, The functions are connected 
through the theory of lmaginaries, and form together a group of 
the utmost importance throughout mathematics: but this is 
mathematical theory; the obligation of mathematics is for the 
discovery of the functions. 

Forms of spirals presented themselves in Greek architecture, 
and the curves were considered mathematically by Archimedes ; 
the Greek geometers invented some other curves, more or less 
interesting, but recondite enough in their origin. A curve which 
mizht have presented itself to anybody, that described by a 
point in the circumference of a rolling carriage wheel, was first 
noticed by Mersenne in 1615, and is the curve afterwards con- 
sidered by Roberval, Pascal, and others, under the name of the 
Roulette, otherwise the Cycloid. Paseal (1623-1662) wrote at 
the age of seventeen his ‘‘Essais pour Rs Coniques,” in seven 
short pag:s, full of new views on these curves, and in which he 
gives, in a paragraph of eight lines, his theory of the inscribed 
hexagon. . 

Képler (1571-1630) by his empirical determination of the laws 
of planetary motion, brought into connection with astronomy one 
of the forms of conic, the ellipse, and established a foundation 
for the theory of gravitation. Contemporary with him, for 
most of his life, we have Galileo (1564-1642), the founder of 
the science of dynamics ; and closely following upon Galileo, we 
eave Isaac Newton (1643-1727): the ‘Philosophie naturalis 
Principia Mathematica,” known as the ‘‘ Principia,” was first 
published in 1687. 

The physical, statica}, or dynamical questions which presented 
themselves before the publication of the ‘‘ Principia” were of no 
particular mathematical difficulty, but it is quite otherwise with 
the crowd cf interesting questions arising out of the theory. of 
gravitation, and whicb, in becoming the subject of mathematical 
investigation, have contributed very much to the adyance- of 
mathematics. We have the problem of -two bodies, ‘ar :what is 
the same thing, that of the motion of a particle about & fixed 
centre of force, for any law of force; wé have. also the (mathe- 
matically very interesting) problem of the motion! of .a_body 
attracted to two or more fixed centres;.of force ;. thén,: next 
preceding that of the actual solar system—the problem: of; three 
bodies; this has ever been and is far beyond ‘the power .of 
mathematics, and it is in the -lunar’.and’ plahetary -theories 
replaced by what is mathematically a different problem; that! of 
the motion of a body under the action of a principal:central 
force and a disturbing force; or (in. one .mode:.of: treat- 
ment) by the problem of disturbed. elliptic motion.::I would 
remark that we have here an instance in which an; astro- 
nomical fact, the observed slow variation: of- ‘the Vorbit, of 
a planet, has directly suggested a mathematical method, applied 
to other dynamical problems, &nd which is the basis of very 
extenssa modern investigations in regard to systems’ of- differ: 
ential equations. Again, immediately arising out of the theory 
of gravitation, we have the problem of finding the attraction of 
a solid body of any given form upon a particle, solved by Newton 
in the case of a homogeneous sphere, but which is far more 
difficult in the next succeeding cases of the spheroid of revolution 
(very ably treated by Maclaurin) and of the ellipsoid of three 
unequal axes; there is perhaps no problem of mathematics which 
has been treated by as great a variety of methods, or has given 
rise to so much interesting investigation as this last problem of 
the attraction of an ellipsoid upon an interior or exterior point, 
It was a dynamical problem, that of vibrating strings, by which 
Lagrange was led to the theory of the representation of a function 
as tie sum of a series of multiple sines and cosines; and con-@ 
nected wath this we have the expansions in terms of Legendre’s 
functions Pa, suggested to him by the question just referred to of 
the attraction of an ellipsoid; the subsequent investigations of 
Laplace on the attractions of bodies differing slightly from the 
sphere led to the functions of two variables called Laplace’s 
functions, I have been speaking of ellipsoids, but the general 
theory is that of attractions, which has become a very wide 
branch of modern mathematics; associated with it we have in 
particular the names of Gauss, Lejeune- Dirichlet, and Green ; and 
I must not omit to mention that the theory is now one relating to 
n-dimensional space, Another great problem of celestial me- 
chanics, that of the motion of the earth about its centre of gravity, 
inthe most simple case, that of a body not acled upon by any 
torces, is a very interesting one in the mathematical point of view. 
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I may mention a few other instances where a practical or 
physical question has connected itself with the development of 
mathematical theory. I have spoken of two map projections— 
the stereographic, dating from Ptolemy; and Mercator’s pro- 
jection, invented by Edward Wright about the year 1600 : each 
of these, as a particular case of the orthomorphic projection, 
belongs to the theory of the geometrical representation of an 
imaginary variable. I have spoken also of perspective, and (in 
an omitted paragraph) of the representation of solid figures em- 
ployed in Monge’s descriptive geometry. Monge, it is well 
ki.own, is the author of the geometrical theory of the curvature 
of surfaces and of curves of curvature : he was led to this theory 
by a problem of earthwork-*from a given area, covered with 
earth of uniform thickness, to carry the earth and distrigute it 
over an equal given area, with the least amount of cartage, For 
the solution of the corresponding problem in solid geometry he 
had to consider the intersecting normals of a surface, and so 
arrived at the curves of cusvature (see his ‘Mémoire sur les 
Deblais ct les Remblais,” Mên. del’ Acad., 1781). The normals 
of a surface are, again, a particular case of a doubly infinite 
system of lines, and are so connected with the modern theories of 
congruences and complexes. 

The undulatory theory of light led to Fresnel’s wave-surface, a . 

surface of the fourth order, by far the most interesting one which 
had then presented itself. A geometrical property of this sufface, 
that of having tangent planes each touching it along a plane 
curve (in fact, a circle), gave to Sir W. R. Hamilton the theory 
of conical refraction. The wave-surface is now regarded in 
geometry as a particular case of Kummer’s quartic surtace, with 
sixteen conical points and sixteen singular tangent planes. 
- My imperfect acquaintance as well with the mathematics as 
the physics prevents me from speaking of the benefits which the 
theory of Partial Differential Equations has received from the 
hydrodynamical theory of vortex motion, an@ from the great 
physical theories of electricity, magnetism, and energy. 


It is difficult to give an idea of the vast extent of modern 
mathematics, This word ‘‘extent” is not the right one: I 
mlean extent crowded with beautiful detail—not an extent of 
merė uniformity, such as an objectless plain, But of a tract of 
beautiful country seen at first in the distance, but which will 
bear to be rambled through and studied in every detail of hill- 
side and valley, stream, rock, wood, and flower. But, as for 
anything else, so for a mathematical theary—beauty can be per- 
ceived, but not explained, As for mere extent, I might illus- 
trate this by speaking of the dates at which some of the great 
extensions have been made in several branches of mathematical 
science, 

And in fact, in the Address as written, I speak at considerable 
length of the extensions in geometry since the time of Descartes, 
and in other specified subjects since the commencement of the 
century : the-e subjects are the general theory of the function of 
an imaginary variable; the leading known functions, viz. the 
elliptic and single theta-functions and the Abelian and multiple 
theta-functions ; the Theory of Equations and the Theory of 
Numbers. I refer also to some theories outside of ordinary 
mathematics: the multiple algebra or linear associative algebra 
of the late Benjamin Peirce; the theory of Argand, Warren, 
and Peacock in regard to imaginaries in plane geometry; Sir W. 
R. Hamilton’s quaternions, Clifford’s biquaternions, the theories 
developed in Grassmann’s ‘‘ Ausdehnungslehre,” with recent 
extensions thereof to non-Euclidian space by Mr. Homersham 
Cox; also Boole’s ‘‘ Mathematical Logic,” and a work con- 
nected with logic, but primarily mathematical and of the highest 
importance, Schubert’s ‘‘ Abzihlende Geometrie” (1878). 1 
remark that all this in regard to theories outside of ordinary 
mathematics is still onethe text of the vast extent of modern 
mathematics. 

In conclusion I would say that mathematics have steadily 
advanced from the time of the Greek geometers. Nothing is 
lost or wasted; the achievements of Euclid, Archimedes, and 
Apollonius are as admirable now as they were in their own days. 
Descartes’ method of coordinates is a possession for ever. But 
mathematics have never been cultivated more zealously and dili- 
gently, or with greater success, than in this century—in the last 
half of it, or at the present time: the advances made have been 
enormous, the actual field is boundless, the future full of hope. 
In regard to pure mathematics we may most confidently say :— 


e 
‘Yet I doubt not through the ages one insreasing purpose runs, 
And the thoughts of men are widened with the process of the suns.” 
e 
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SECTION A 
MATHEMATICAL AND PHYSICAL 


OPENING ADDRESS BY PROF. OLAUS HEnRICI, PH.D., F.R.S., 
PRESIDENT DF THE SECTION, 


ON reading through the addresses delivered by my predecessors 
in this office, I was struck by the fact that in nearly every case 
the speaker began with a lawentation over his unfitness for the 
work before him, and those seemed to me to be the more elo- 
quent on these points who showed by their address that they 
least needed an excuse. The amount of excuse given appears 
in fact to be directly proportion2l to the gifts of the speaker, 
gs ee inversely propurtio 1al to the need of such an excuse. 

nder these circumstance: I cannot express my sense of my 
own unfitness for this post better than by saying nothing about it. 
I must, however, beg your inc\ulgence for my shortcomings, both 
as regards my address and my m@nner of conducting the general 
business of this section. 

As the Presidential chair is occupied by one of the most illus- 
trious of mathematicians, ıt would be presumptuous for me to 
attempt to give an account of :herecent progress of mathematics. 
I propose only to speak for a short time on that part of mathe- 
matics which has always been most attractive to myself—that is, 
pur geometry as apart from algebra, but I shall confine myself 
to some considerations relating to the teaching of geometry in 
this country. Pure geometry seems to me to be of the greatest 
educational value, and almos. indispensable in many applica- 
tions; but it has scarcely ever been introduced at Cambridge, 
the centre of mathematics and mathematical education in 
England. 

The number of geometrical methods now in use is astonish- 
ingly great. These differ, on the one hand, according to the 
nature of the result aimed at, but, on the other, according to the 
amount of algebra employed, nnd to the relation in which this 
algebra stands to the pure “ Anschauung.” I use the word 
Anschauung because 1 know of no English equivalent; the 
German word has the philosophic meaning rendered by intuition, 
and retains its original concret: meaning of looking at a thing, 
and might perbaps be translated : intuition by inspection. It is 
the inspection of figures which is of the greatest importance in 
geometry. It is hereby of little consequence whether the figures are 
seen by the physical eye or only mentally ; because the conception 
of that space in which we percvive everything and without which 
we can perceive nothing, whicl: therefore is, according to Kant, 
a form of our Anschauung, is biilt up in our mind through many 
generations in conformity with sensual impressions. 

It would be of interest, if time permitted, to follow up the 
gradual development and extersion of geometry into the wider 
science of algebra, from the firs introduction of the latter in the 
theory of proportion to the present state, where there exists 
really no essential difference between the two, where geometry is 
only one manifestation of algebra, but so complete a one that at 
least within its number of dimensions it again contains algebra. 

In some of the methods just 1eferred to no algebra is used at 
all, whilst others may be distinguished according to the nature 
of the algebra used, whether 2quations containing one, two, 
three, or more variables are em; loyed. In such ad ivision, Von 
Staudt’s system, without a vestige of algebra, would occupy the 
one end, and the purely algebiaical theory of invariants with 
geometrical interpretation the other. 

There is, however, not only a difference in the amount of 
algebra used, but, if possible, a greater one in the manner in 
which the symbols are interpreted. And itis here that algebra 
has apparently he greater powes, 
being read in different ways, by giving ever different meanings 
to the symbols, reveals a variety of geometrical and other theo- 
rems, We have in it the crystal ised form, the very essence of 
the mathematical truth, but in th: most abstract form conceiv- 
able. Now this most abstract fo. m is the highest and the most 
perfect which mathematical truth as such can assume, and which 
it n ust assume before a theory is :eally complete in the eyes of 
a pure mathematician. Itis only in this shape that it is ready 
to be turned to dccount in any diction where it may be needed. 

In thus placing algebra on the highest pinnacle, the reasons 
will be apparent which will make many mathematicians, not to 
mention others, prefer the truths i, reveals cast in a mould which 
connects them with concrete things rather than with abstract 
notions, In fact, tg be thoroughly at home in the highest 
theories of pure algebra reqmires some of the genius of men like 
Cayley and Sylvester who have { ounded, and to a great extent 
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built up, modern algebra. But even they constantly make use ot 
geometry to assist them in their investigations, and no one could 
have expressed this more strongly than Prof. Sylvester himself 
in his brilliant address delivered frum this chair at the Exeter 
meeting of our Association. e 

If this is so, surely every progress in the spread of the know- 
ledge of pure geometry should be welcomed and encouraged ; 
but in England pure geometry is almost unknown excepting in 
the elements as contained in Euclid and in the old-fashioned 
geometrical conics. The modern methods of synthetic projec- 
tive geometry as developed on the Continent have never become 
generally known here. The few men who have thoroughly 
made themselves acquainted with them, and who have preferred 
purely geometrical reasoning, have not belonged to Cambridge, 
and have thus stood somewhat outside the national system of 
training mathematical tedichers. The late Prof. Smith intro- 
duced these methods a@ Oxford, and there was some expectation 
that he would have Written, if he had been spared, a text-book 
which might have done much to introduce the subject more 
widely. His principgl mathematical work lay, however, in 
another direction. . 

The one English mathematician whose mathematical thought 
is purely geometrical is Dr. Hirst, a pupil of Steiner, who in 
the position which he has just relinquished has been able to 
introduce, as the first, modern geometrical methods into 2 regu- 
lar system of professional education, whilst showing at the same 
time by his original work what can be done with these methods. 

Other mathematicians who have studied these methods—and 9 
believe there are many—-have made use of them by translating 
the geometrical into algebraical reasoning. 

Towards the early possibility of suclf a translation much was 
done by the labours of the late Mr. Spottiswoode, who years ago 
wrote the first connected treatise on the theory of determinants, 
and who up to the last few years employed some of his leisure 
hours in working out geometrical problems, the work consisting 
always of some beautiful piece of algebra. 

It is not often that our Section has to mourn in one year the 
loss of two such men as Smith and Spottiswoode. 

It is easy to see how the nezlect complained of has come to 
pass. In England when mathematics, after having lain dormant 
for about a century, began to revive, the first necessity was to 
become acquainted with the enormous amount of work mean- 
while done on the Continent. This acquaintasce was made 
through France, at that time nearly all the standard works being 
in the French language, which was at the sametime the language 
best known to English students. The subjects principally taken 
up were the calculus and its application to mechanics. And I 
believe I am not far wrong when I say that the wonderful 
writings of Lagrange, with their extraordinary analytical ele- 
gance, had the greatest influence. But in his works anything 
geometrical was studiously avoided. Lagrange pride? himselt 
that there was no figure in his ‘‘ Mécanique analytique. 2, 

The best analytical methods of the Continent were thus intro- 
duced into England, rapidly assimilated and made the founda- 
tion of new theories, so that the mathematical activity in this 
country is now at least as great as it ever has been anywhere. 

But whilst analysis, algebra, and with it analytical geometry, 
made rapid progress, pure geometry was not equally fortunate. 
Here the hold which Euclid had long obtained, strengthened, no 
doubt, by Newton’s example, prevented any change in the 
methods of teaching. 

Most of all, perhaps, solid geometry has suffered, because 

Euclid’s treatment of it is scanty, and it seems almost incredible 
that a great part of it—the mensuration of areas of simple curved 
surfaces and of volumes of simple solids—is not included in 
erdinary school teaching. The subject is, possibly, mentioned 
in arithmetic, where, under the name of mensuration, a number 
of rules are given. But the justification of these rules is not 
supplied, except to the student who reaches the application of 
the integral calculus; and what is almost worse is that the 
general relations of points, lines, and planes, in space, is scarcely 
touched upon, instead of being fully impressed on the student’s 
mind. 

The methods for doing this have long been developed in the 
new geometry which originated in France with Monge. But 
the-e have never been thoroughly introduced. 

Works written in the German language naturally received even 
less attention. But it was in Germany, at the beginning of the 
second quarter of this century, that geometry received at the 
hands of several masters an impulse which put the subject on an 
entirely new footing. e 
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I may mention here especially four men of whom each invented 
a new method and established a new system of geometry. Two 
of these, Mobius and Pliicker, still use algebra, but in perfectly 
new and original manners, which, although very different from 
each other, have this in common, that in both we have not 
algebra interpreted geometrically, but rather geometry veiled in 
an algebraic garb. The geometrical meaning is never lost 
sight of. 

_ But perfectly independent of algebra was the great Steiner, 

the greatest geometrician since the times of Euclid, Appolonius, 
and Archimedes. In his celebrated ‘‘ Systematische Entwicke- 
lungen” he has laid the foundation of a pure geometry, on which 
a wonderful edifice has since been raised. His treatment of the 
principle of duality, and his method of generating conics by 
projective, or homographic, rows of pencils which have been 
extended to curves of all degrees, have given to geometrical 
reasoning a generality never before dreawed of. He is in one 
respect the opposite of Lagrange, hating afd despising analysis 
as much as ever Lagrange disliked pure geometry. Steiner 
started from the geometry of the Greeks, poenis elements, and 
a few*ether metrical properties he takes for granted; but then 
he goes on with essentially modern methods of his own to 
investigate what are now called projective properties of curves 
and surfaces. 

This metrical foundation Von Staudt changed, In his 
‘¢ Geometrie der Lage,” published fifteen years after Steiner's 
‘ Entwickelungen,” he established a most remarkable and com- 
plete system, into which the notion of a magnitude does not 
enter at all. He shows that projective properties of figures, 
which have no relation whatsoever to measurements, can be 
established without any mention of them, He goes so far as 
even to give a geometrical definition of a number in its relation to 
geometry as determining the position of a point, in his theory of 
what he calls ‘* Wiirfe” ; and one of the most interesting parts 
of his work is the purely geometrical treatment of imaginary 
points, lines, and planes, 

In the hands of these men, and since their time, pure geo- 
metry has become a most important instrument for research, 
rivalling in power the more or less algebraical methods, and sur- 
passing them all in the manner in which they raise before the 
mind’s eye a clear realisation of the forms and figures which are 
the object of the investigation. 

In close cgnnection with these methods stand descriptive 
geometry and geometrical drawing, which teach how to represent 
figures on a plane or other surface. These have been treated as 
arts unknown at English universities, and relegated to the 
drawing office. Instead of this they ought to be an essential 
and integral part of the teaching of geometry in connection with 
the purely geometrical methods. 

. As far as the progress of science is concerned, this neglect of 
pure geometry in England has keen of little consequence—per- 
haps itas rather been a gain. For science itself it is often an 
advantage that a centre of learning becomes one-sided, neglects 
many parts in order to concentrate all its energy on some parti- 
cular points and make rapid progress in the directions in which 
these lie. At present, when mathematics flourishes as never 
before, when almost every nation, however small, has its eminent 
mathematician, there are so many such centres that what is 
neglected at one place is pretty surely taken up and advanced at 
another. But what may suffer if one side of a science is not 
cultivated in a country is the industry which would have gained 
by its applications. 

In considering the teaching of any mathematical or other 
scientific subject, we cannot at the present time neglect the 
wants of the ever-increasing class of men who require what has 
been calJed technical education. 
who want mathematics at all require geometry much more than 
algebra and analysis, and geomeiry as applied to drawing and 
mensuration. 

This want has been supplied by the numerous science classes 
spread over the country, with their head-quarters at the Science 
and Art Department at South Kensington, whose examinations— 
now, however, put in competition with those of the City and 
Guilds of London Institute, and others—have pretty much 
guided and regulated the teaching. A great deal of good has 
thus been done, but there is still much room for improvement. 
The teaching of geometry especially, as judged by the text-books 
which have c »me before me, is somewhat deplorable. And this 
is so, principally, because the spirit of Euclid and the methods of 
the ancient Egyptians and Greeks, rather than the fundamentally 
different ideas and ma@hods of modern geometry, still rule 
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supreme ; though the latter have had their origin partly in 
technical wants. 

In what is called geometrical drawing or practical geometry, 
for instance, there are first given a number of elementary con- 
structions—such as drawing parallels and perpendiculars, or 
bisecting the distance between two given points. They are 
solved by aid of those instruments only which Euclid knew— 
viz. the pair of compasses for drawing circles, and the straight 
edge for drawing straight lines. But there is no draughtsman 
who would not, as a matter of course, use set squares for the 
former problem, and solve the latter by trial rather than by 
coustruction. Then again there come constructions like the 
division of the circumference of a circle into seven parts, which 
cannot be solved accurately, but which is very easily solved, by 
trial. Instead of that, a construction is given which takes much 
more time, and is by no means more accurate. For, after all, 
our lines drawn on the paper are not without thickness, so that, 
for this reason alone, every parfof the construction is affected by 
some small error; and it is absurd to employ a construction, 
though theoretically true for ideal figures as conceived in our 
mind, in preference to a much simpler one which, within our 
practical limits, is equally, or perhaps more, correct. 

This is very much like the manner in which I found problems 
on decimal fractions treated by the candidates for the Matricula- _ 
tion Examination at the London University, gnd which reflected 
little credit on the manner in which the important subject of 
decimals is handled at our schools, It is so characteristic that I 
may be excused for giving it here. The problem, for instance, 
being to give the product of two decimal frac ions, exact to, say, 
four decimals, each of the factors having the same number of 
places, This was almost regularly performed as follows. First, 
the decimals are converted into vulgar fractions, then these are 
duly multiplied, numerator by numerator, and denominator by 
denominator, and then the resulting fraction isgain converted 
to a decimal, with as many places as it may yield, and, lastly, of 
these the first four are taken and put down, duly marked Azswer. 
Or a candidate, standing however on a far higher level, multi- 
plies both decimals out in the proper fashion, but to eight places, 
and cuts off four places at the end. No wonder that the public 
at large will hear nothing of the decimal systerswf weights and 
measures if the very essence of the decimal system of numbers is 
so little understood by the men who have to train the minds of 
the young generation! 

I need scarcely say that I do not mean to blame the Science 
and Art Department, far less the teachers who have simply to 
follow suit. They act up to their light, and cannot be expected 
to introduce methods which are practicaily unknown at Cam- 
bridge, and of which the only good text-books are in foreign 
languages—books which are probably not at all suitable for 
introduction into our schools without considerable change. 

It is satisfactory to learn that an association has recently been 
formed under the presidency of Prof. Huxley ‘“‘to effect the 
general advancement of the profession of science and art teaching 
by securing improvements in the schemes of study, and the estab- 
lishment of satisfactory relations between teachers and the Science 
and Art Department, the City and Guilds of London Institute, 
and other public authorities.” 

The good wishes of all who have the cause of sound education 
at heart must go with such an undertaking, one of the principal 
aims of which seems to be to save teaching from being any 
longer enslaved by examinations, and to promote greater accord 
between the teacher and the examiner. It is to be hoped that 
this association will consider geometry as one of the subjects 
included under the designation of science, 

It is by the neglect of pure geometry and its applications to 
geometrical drawing that Cambridge has lost, or rather has never 
had, contact with the practical needs of the nation. All the 
marvels of modern engineering have sprung into existence with- 
out its help. The great engineers have had to depend to a 
degree, now unheard of, upon costly experiments, uatil they 
themselves gradually discovered mathematical methods adapted 
to their purposes, 

Only the electrical engineer found ready to ls hands a com- 
plete theory of which the mathematical part has been to a very 
great extent developed at Cambridge, or by men who have had 
their mathematical training there. This theory is, however, in 
its very nature less geometrical. One at least of the great men 
to whom the present theory of electricity is due, the late Clerk 
Maxwell, had the keenest appreciation of the value of modern 
geometry. I remember a characteriStic lettér of his being read 
to the Council of the Lowdon Mathematical Society, in which 
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the writer, forgetting the subj:ct of his letter, burst out into an 
enthusiastic praise of a German text-Look, the ‘‘Geometrie der 
Lage,” by Reye, through which Maxwell, evidently for the first 
time, got any idea of this sub ect. 

The engineer will always’ prefer geometrical methods to 
analysis, and has invented fo. himself a great variety of them. 
Originally these are disjointed, being invented for special pur- 
poses. It is the business of the mathematician afterwards to 
connect, simplify, and extend them, as has been done to a great 
extent by Culmann in Ziirich or by Cremona at the Polytechnic 
School at Rome. 

Of these methods a few m::y be mentioned. First of all the 
graphical determination of stresses in certain girders invented 
botlr by mathematicians and by engineers. Its application is so 
simple that no engineer will 2ver use any other method if once 
he knows this one. It is sv well adapted to its purpose, that I 
venture to say that a simple: meghod is impossible, being fully 
aware how dangerous such a -tatement is. Nay, if I were asked 
to give the formulze to obtain the stresses by calculation, I should 
write these down from asketch of the diagram, this being the 
simplest way of obtaining them. 

Another problem which rm curs again aud again is the deter- 
mination of the area of a fig'ire representing perhaps a plot of 
land or the section of a beam. Here also the advantage is 
altogether on the side of the yraphical method, 

it is unnecessary to multiply these examples, But to make 
full use of graphical methods the draughtsman ought to have a 
thoroughly geometrical education. For instance, the real nature 
of the reciprocal diagrams already mentioned is only understood 
by aid of a peculiar reciprocal relation between points and planes 
in space closely connected with the theory of the linear complex, 
as has been shown by Cremona, 

I have mentioned already the “ Analytical Mechanics’’ of 
Lagrange, which is without any trace of geometry, although 
there is scarcely a branch of ipplied mathematics which is in its 
very nature more geometrical.’ In fact one part of it, now sepa- 
rated as kinematics, treats sokly of changes in position and shape 
of geometrical quantities, and differs from pure geometry only in 
this, that the changes are considered as referring not to space 
alone, but also AP time. 

What mechanics gains by introducing geometry to the full 
will be apparent to all who h:.ve become acquainted with modern 
Continental text-books on the: subject. 

Let us compare the analy.izal with the geometrical reduction 
of a system of forces acting 01 a rigid body, or, to use Clifford’s 
nomenclature, the reduction of a system of rotors, which may 
represent either forces or rotations, or any other quantities which 
have certain fundamental properties in common with those, so 
that they may be represented ivy rotors, In the analytical process 
the system is reduced to a rotor and a vector, that is a resultant 
force and a couple. In the geometrical treatment we see that 
this is only one way of reduc ng the rotors to two, viz. the one 
which is best fitted to be tiated by analysis, But there is a 
multitude of other reductiors. These all appear as of equal 
importance in the geometrical method. Furthermore, this 
method shows us in the simplest way possible how all the line 
pairs which may be the lines of action of two resultant rotors, 
although there are infinities of infinities of such pairs, are 
arranged in space, so that ont; gets a clear picture of all these 
reductions in one’s mind. 

Again, compare Mébius’s geometrical investigation of the rays 
of light passing through a sys‘em of lenses with that of Gauss, 
whose very name suggests sinplicity and elegance. 
brated “cardinal points” appear in Gauss’s original paper as 
the result of a somewhat long though certainly elegant analysis, 
whilst by Möbius they are the natural outcome of his geometry, 
so that any student once started on thf$ method is bound to 
come across these points, «r rather across pairs of points, 
of which the cardinal point. of Gauss are only one special 
case. The whole is, in fact, :ontained in the following easily 
proved proposition: The rays of light starting from a point in 
the axis of the system before entering the first lens, and after 
leaving the last,eform two honggraphic pencils in perspective 
position. 

This is only one small part wf the advantage which optics can 
derive from geometry. 

That the old-established mode of teaching the elements of 
geometry based on Euclid rec uires a thorough and fundamental 
change has been oftege acknowledged, among others, at Exeter 
and Bradford, by two of the :nost eminent mathematicians who 
have occupied this chair, and. resides sby the many teachers who 
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constitute the Association for the Improvement of Geometrical 
‘Teaching, which itself grew out of the action of our Section. l 
know, therefore, of no opportunity better suited to review the 
progress made in tbis direction than the present one, as the sub- 
ject has on several occasions occupied ®the attention of oar Sec- 
tion. Nevertheless I have hesitated on entering on this some- 
what delicate question, because I fear that I have little to offer 
but criticism, which might seem hostile to the association Just 
named, But I hope that the many earnest workers who have 
devoted much time and thought to the drawing up of syllabuses 
on different parts of our subject will excuse the remarks of one 
who has himself tried his hand at the same work, and who 
therefore may be supposed somewhat to know the difficulties 
that have to be overcome. 

When the syllabus on the elements of plane geometry ap- 
peared, I resolved to give it a thorough trial, and took the best 
means in my power tọ form an opinion on its merits by intro- 
ducing it into one of my classes, The fact that it did not quite 
satisfy me, and that I gave up its use again, does not of course 
prove that it fails also gor use in schools, for which it was origin- 
ally intended. ° 

Let me add that the more I have become acquainted with the 
diffculty of the whole subject the greater has become my ad- 
miration for Euclid’s book, whilst my conviction of its unfitness 
as a school book has equally gained in strength. 

In considering the merits of Euclid as a text-book it is desir- 
able to distinguish clearly between the general educational vaiue 
of its teaching and the gain of geometrical knowledge. It i$ 
with the latter chiefly that I am concerned, whilst it is of course 
through the former that Euclid has got so firm a hold at all 
schools ; and to the great majority of boys this is undoubtedly 
of most importance, and no reform would have the slightest 
chance of becoming generally introduced which neglects this. 
But improvement in both directions my well go together, and 
the logical reasoning employed in Euclid would pain to many 
boys much, both in clearness and interest, if the subject-matter 
reasoned about became in itself better understood. 

Probably a great deal could be done by introducing some of 
the elements of logic into the teaching of language. I have 
been assured by an eminent scholar that the laws of forming a 
sentence—the fact that a sentence in its simplest form consi-ts of 
subject, object, and copula—was not explained in English schools. 
If this grammatical part of logic were properlyetreated of iu 
connection with lanzuage, and if at the same time acquaintance 
with geometrical objects, particularly through the med:um of 
geometrical drawing and the many methods u ed in the Kinder- 
Gartens, were more secured, then a systematic course cf geo- 
metry would become both easier and more useful, 

Much indeed may be done by introducing simple geometrical 
teaching into the nursery, and into the earliest instruction of 
children, following the example ef the Kinder-Gartens, ‘and it is 
pleasing to see that the latter are rapidly gaining grand in 
England. It is true that these schools may still be im»roved, 
In geometry they seem to, and perhaps at present are bound to, 
work mostly towards Euclid. But many able men ani women 
are actively engaged in perfecting them, and it is of interest to 
know that Clifford had it in his mind to write a geometry for the 
nursery and the Kinder-Garten. 

Ina curious contrast to the mode of teaching geometry stands 
that of teaching algebra, In the first everything ts sacrificed to 
logic. Axioms and definitions without end are given, though to 
the beginner a more rapid dive into the subject would be much 
more suitable. In algebra, on the other hand, the boy is at 
once plunged into the midst of it. No axiom is mentioned. A 
number of rules are stated, and the schoolboy is made to practise 
hem mechanically until he can perform, and that often with 
considerable skill, a number of məst complicated calculations— 
but calculations which are often of very little use for actual appli- 
cations. Simplifications of equations follow in senseless mono- 
tony, until the poor fellow really thinks that solving a simple 
equation does not mean the finding of a certain number which 
satisfies the equation, but the going mechanically through a 
certain regular process which at the end yields some number, 
The connection of that number with the original equation re- 
mains to his mind somewhat doubtful. Then there are processes, 
like the finding of the G.C.M., which most of the boys never have 
any opportunity of using, excepting, perhaps, in the examination 
room. A more rational treatment of the subject, introducing 
from the beginning reasoning rather than calculation, and apply- 

‘ing the results ohgained to various problems taken from ail parts 


of science as well as from everyday life, would be more interestin 
° 


500 


NATURE ° 


| Sept. 20, 1883 





to the student, give him really useful knowledge, and would be 
at the same time of true educational value, 

The chief progress in geometrical teaching has to be sought in 
the introduction of modern ideas and methods into the very 
elements, and modern t@aching ought to take full account of 
this. 

In favour of this view I might bring forward the opinions of 
many teachers and mathematicians from England as well as 
from abroad, but I will confine myself to one quotation. Prof. 
Sylvester gives his opinion thus:—‘‘I should rejoice to see 
mathematics taught with that life and animation which the 
presence and example of her young and buoyant sister (viz. 
natural and experimental science} could not fail to impart, short 
roads preferred to long ones, Euclid honourably shelved or 
buried ‘deeper than did ever plummet sound’ out of the 
schoolboy’s reach, morphology introduced into the elements of 
algebra—projection, correlation, motionaçcepted as aids to geo- 
metry—the mind of the student aas and elevated and his 
faith awakened by early initiation into the ruling ideas of polarity, 
continuity, infinity, and familiarisation wth the doctrine of the 
imaginary and inconceivable, It is this living interest in the 
subject which is so wanting in our traditional and mediæval 
modes of teaching.” 

If from this point of view we now look towards the work of 
the Association for the Improvement of Geometrical Teaching, 
the result is not as satisfactory as might have been wished. 
There is very little of the influence of modern ideas to be found 
"in the different syllabuses which have been published. Even in 
the one headed ‘‘Modern Geometry” there is nothing of the 
genius of modern thought. The subject-matter is partly taken 
from modern geometry, but for modern methods one looks in 
vain, In the geometrical conics, too, one would like to see 
Steiner’s generation of conics, but of these there is no trace. 

Nevertheless it is satisfactory to see that the use of the syl- 
labus on plane geometry has spread pretty widely, and it is to be 
hoped that it will continue’‘to do so. A thorough reform in the 
direction indicated will be a difficult task, and it will perhaps be 
a long time before it is possible. At present it has not even 
been settled which series of axioms will ultimately be adopted. 
Of the various systems which have been proposed since the in- 
vestigations of Riemann and Helmholtz, I may mention here 
Clifford’s suggestion to replace Euclid’s axiom about parallels by 
the new on which maintains that in a plane similar figures 
exist, or, more completely, that at any part in a plane a figure is 
possible which is similar to any given figure in that plane. This 
axiom is somewhat startling as long as we have the usual theory 
of similar figures in our mind. But the notion of similar figures 
is truly axiomatic, and it has lately become my conviction that 
this axiom may be extremely fruitful, and the working out of a 
syllabus of plane geometry based on it would be very desirable. 

Possibly many such attempt have still to be made before a 
new Hgclid finds the materials sufficiently prepared for him to 
raise the hoped-for edifice. 





SECTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY J. H. GLADSTONE, PH.D., F.R.S., 
V.P.C.S., PRESIDENT OF THE SECTION, 


A SECTIONAL address usually consists either of a review of the 
work done in the particular science during the past year, or of 
an exposition of some branch of that science to which the speaker 
has given more especial attention. I propose to follow the latter 
of these practices, and shall ask the indulgence of my bruther 
chemists while 1 endeavour to place before them some thoughts 
on the subject of Elements. ` 

Though theoretical and practical chemistry are now inter- 
twined, with manifest advantage to each, they appear to have 
been far apart in their origin. Practical chemistry arose from 
the arts of life, the knowledge empirically and laboriously ac- 
quired by the miner and metallurgist, the potter and the glass- 
worker, the cook and. the perfumer. Theoretical chemistry 
derived its origin from cosmogony. In the childhood of the 
human race the question was eagerly put, ‘‘ By what process 
were all things made?” and some of the answers given started 
the doctrine of elements. The earliest documentary evidence of 
the idea is probably contained in the Shoo King, the most 
esteemed of the Chinese classics for its antiquity. It is an 


historical work, and comprises a document of still more vener-. 


able age, called “The Great Plan, with its’ Nine Divisions,” 
® 


which purports to have been given by Heaven to the Great Yu, 
to teach him his royal duty and ‘‘ the proper virtues of the various 
relations.” Of course there are wide differences of opinion as to 
its date, but we can scarcely be wrong in considering it as older 
than Solomon’s writings. ‘The First Division of the Great Plan 
relates to the Five Elements. ‘‘ The first is named Water ; the 
second, Fire; the third, Wood; the fourth, Metal; the fifth, 
Earth. The nature of water is to soak and descend ; of fire, to 
blaze and ascend ; of wood, to be crooked and to be straight ; ot 
metal, to obey and to change; while the virtue of the earth, is 
seen in seed-sowing and ingathering. That which soaks and 
descends becomes salt; that Which blazes and ascends becomes 
bitter ; that which is crooked and straight becomes sour; that 
which obeys and changes becomes acrid ; and from seed sowing 
and ingathering comes sweetness.” 1 © 

A similar idea of five elements was also common among the 
Indian rac s, and is stated by@rofessor Rodwell to have been in 
existence before the fifteenth century B.C., but, though the num- 
ber is the same, the elements themselves are not identical with 
those of the ancient Chinese classic; thus, in the Institutes of 
Menu, the “subtle ether” is spoken of as being the first created, 
from which, by transmutation, springs air, whence, by the 
operation of a change, rises light or fire ; from this comes water, 
and from water is deposited earth. These five are curiously 
correlated with the five senses, and it is vy evident that they 
are not looked upon as five independent material existences, but 
as derived from one another. This philosophy was accepted 
alike by Hindoos and Buddhists. It was largely extended over 
Asia, and found its way into Europe. It is best known to us in 
the writings of the Greeks. Among these people, however, the 
elements were reduced to four—fire, air, earth, and water— 
though Aristotle endeavoured to restore the ‘‘ blue ether ” to its 
position as the most subtle and divine of them ajl. It is true that 
the fifth element, or ‘‘ quinta essentia,” was frequently spoken of 
by the early chemists, though the idea attaching to it was some- 
what changed, and the four elements continued to retain their 
place in popular apprehension, and still retain it even among 
many of the scholars who take degrees at our universities, The 
claim of wood to be considered an element segms never to have 
been recoznised in the West, unless, indeed, we are to seek this 
origin for the choice of the wcrd bay to signify that original 
chaotic material out of which, according to Plato and his school, 
all things were created.? The idea also of a primal element, 
from which the others, and everything else, were originated, was 
common in Greece, the difficulty being to decide which.of the 
four had the greatest claim to this honour. Thales, as is well 
known, in the sixth century B.C. affirmed that water was the first 
principle of things ; but Anaxamenes afterwards looked upon air, 
Heraclytus upon fire, and Theracleides on earth, as the primal 
element. This notion of elements, however, was essentially 
distinct from our own. It was always associated with the idea 
of the genesis of matter rather than with its ultimate analysis, 
and the idea of simóle as contrasted with compound bodies 
probably never entered into the thoughts of-the contending 
philosophers. 

The modern idea appears to have had a totally different origin, 
and we must again travel back to China, There, also in the 
sixth century B.C., the great philosopher-Lao-tse was meditating 
on the mysteries of the world and the soul, and his disciples 
founded the religion of Taou. They were materialists; never- 
theless they believed in a ‘‘ finer essence,” or spirit, that rises 
from matter, and may become a star; thus they held that the 
souls of the five elements, water, metal, fire, wood, and earth, 
arose and became the five planets. ‘These speculations naturally 
led to a search after the sublimated essences of things, and the 
means by which this immortality might be secured. It seems 
that at the time of T'’sin-she-hwang, the builder of the Great 
Wall, about two centuries before Christ, many romantic stories 
were current of immortal men inhabiting islands in the Pacific 
Ocean. It was supposed that in these magical islands was found 
the ‘‘herb of immortality” growing, and that if gave them 


I Quoted from the translation by the Rev. Dr. Ltgge. In that most 
obscure classic, the “ Yi-King,” fire and water. wind and thunder, the ocean 
and the mountains, appear to be recognised as the elements. , 

2 Students of the Apocrypha will remember the expression, in the Book of 
Wisdom, xi. 17. §9 mavrodbvauds cou xelp kal xtlcaca Tov kóopov ef 
audppov bans’ (‘Thy Almighty hand, that made the world of matter 
without form’). The same book contains two allusions to the ordinary 
elements, vii. 17, and xix. 18 to 20. Tye word*sTotxetoy is used in the 
New Testament only in a general sense (2 Pet. iii. ro), or in its more 
popular meaning of the first steps in knowledge. 
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exemption from the lot of common mortals. The emperor 
determined to go in search of these islands, but some untoward 
event always prevented him. 

Some tio or three centur,es after this a Taouist, named 
Weipahyang, wrote a remarkable book called ‘‘ The Uniting 
Bond.” It contains a great deal about the changes of the 
heavenly bodies, and the mutual relation of heaven and men; 
and then the author proceeds to explain some transformations of 
silver and water. About elixir he tells us, ‘‘ What is white when 
first obtained becomes red after manipulation on being formed 
info the elixir” (‘‘tan,’’ meaning red or elixir). ‘‘ That sub- 
stance, an inch in diameter, consists of the black and the white, 
that is, water and metal combined? It is older than heaven and 
earth, It is most honourable and excellent. Around it, like a 
wall, are the sides of the c:uldron. It is closed up and sealed 
on every side, and careffill) watched. The thoughts must be 
undisturbed, and the temper calm, and the hour cf its perfection 
anxiously waited for. The false @hemist passes through various 
operations in vain, He who is enlightened expels his evil 
passions, is delighted morning and night, forgets fame and 
wealth, comprehends the true objects cf life, and gains super- 
natural powers. He cannot then be scorched by fire, nor 
drowned in water, &c., &e. . The cauldron is round like the 
full moon, and the stove beneath is shaped like the half-moon. 
Theead ore is symbolisec by the White Tiger; and it, like 
metal amongst the “elements, belongs to the West. Mercury 
resembles the sun, and forris itself into sparkling globes; it is 
symbolised by the Blue Dre gon belonging to the East, and it is 
assigned to the element wad. Gold is imperishable. Fire does 
not injure its lustre. Like the sun and moon, it is unaffected by 
time. Therefore the elixi) is called ‘the Golden Elixir.’ Life 
can be lengthened by eatirg the herb called Hu ma; how much 
more by taking the elixir, which is the essence of gold, the most 
imperishable of ell things! The influence of the elixir, when 
partaken of, will extend tc the four limbs; the countenance will 
become joyful; .white hai will be turned black ; new teeth will 
grow in the place of old ones, and age at once become youth. 
. . » Lead ore and mercury are the bases of the process by which 
the elixir is prepared ; they are the hinge upon which the prin- 
ciples of light agg darkness revolve.” 

This description suggests the idea that the elixir of the Taouists 
was the red sulphide of mercury—vermilion—for the preparation 
of which the Chinese are still famous. That Weipahyang 
believed in his own philosophy is testified by a writer named 
Ko-hung, who, about a century afterwards, wrote the lives of 
celebrated Taouists. Fe tells how the philosopher, after pre- 
paring the elixir, took it with his discivles, into a wood, and 
gave it first to his dog, then took it himself, and was followed by 
one of his pupils. They all three died, but, it appears, rose to 
life again, and to immor ality. This brilliant example did not 
remain without imitators; indeed, two emperors of the Tang 
family are said to have died from partaking of the elixir. This 
circumstance diminished its popularity, and alchemy ceased to be 
practised in the Celestia Empire. 

At the beginning of tł e seventh century the doctrine of Lao-tse 
was in great favour at the Chinese Court; learning was en- 
couraged, and there was much enterprise. At the same time the 
disciples of Mohammed warried their arms and his doctrines over a 
large portion of Asia, and even to the Flowery Land. Through- 
out the eighth century here were frequent embassies between 
eastern and western Asia, wars with the Caliphs, and even a 
matrimonial alliance, ‘We need not wonder, therefore, that the 
teachings of the Taouist alchemists penetrated westward to the 
Arabian philosophers. It was at this period that Yeber-Abou- 
Moussah-Djaferal-Sofé, commonly called Geber, a Saban of 
great knowledge, starte1 what to the West was a new philosophy 
about the transmutatior of metals, the Pgilosopher’s Stone, and 
the Elixir of Life; ard this teaching was couched in highly 
pxetic language, mixec’ with astrology and accompanied by 
religious directions and rites. He held that all metals were 
composed of mercury, ,ulphur, and ar:enic, in various propor- 
tions, and that the not lest metal could be procured only by a 
very lengthy purification. It was in the salts of gold and silver 
that he looked fôr the l niversal*Medicine, Geber himself was 
an experimental sphilo: opher, and the belief in transmutation 
led to the acquiremen’ of a considerable amount of chemical 
knowledge amongst the alchemists of Arabia and Euro pe. This 


% Nearly all the statements relating to this Taouist alchemy are derived 
from the writings of th*}ev. Jgseph Edkins, of Pekin, and the matter is 
treated in greater detail in an ariicle on the ‘Birth of Alchemy,” in the 
‘ Argonaut,” vol. iii. p. r. e `: 
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gradually brought about a conviction that the three reputed 
elementary bodies, mercury, sulphur, and salt or acid, were not 
really the originators of all things. There was a transition 
period, during which the notion was itself suffering a transinu- 
tation. The idea became gradually clearer that all material 
bodies were made up of certain constitfents, which could not be 
decomposed any further, and which, therefore, should be con- 
sidered as elementary. The introduction of quantitative methods 
compelled the overthrow of medizval chemistry, and led to the 
placing of the conception of simple and compound bodies upon 
the foundation of scientific fact. Lavoisier, perhaps, deserves 
the greatest credit in this matter, while the labours of the other 
great chemists of the eighteenth and the beginning of the nineteenth 
centuries were in a great measure directed to the analysis of every 
conceivable material, whether solid, liquid, or gaseous. These 
have resulted in the table of so-called elements, now nearly 
seventy in number, to which fresh additions are constantly being 
made, e 

OF this ever-growing list of elements not one has been resolved 
into simpler bodies for three-quarters of a century ; and we, who 
are removed by two or @hree generitions from the great builder. 
of our science, are tempted to look upon these bodies as though 
they were really simple forms of matter, not only unresolved, 
but unresolvable. The notation we employ favours this view and 
stamps it upon our minds, 

Is it, however, a fact that these reputed elements are really 
simple bodies? or, indeed, are they widely different in the nature 
of their constitution from those bodies which we know to he, 
chemical compounds? ‘Thus, to take a particular instance, are 
fluorine, chlorine, bromine, and iodine essentially distinct in their 
nature from the compound halogens, cyanogen, sulphocyanogen, 
ferricyanogen, &c.? Are the metals Jithium, sodium, and po- 
tassium essentially distinct from such alkaline bases as ammonium, 
ethylamine, di-ethylamine, &c. ? No philosophical chemist would 
probably venture to answer this question categorically with either 
‘fyes” or “no.” Let us endeavour to approach it from three 
different points of attack—(1) the evidence of the spectroscope, 
(2) certain peculiarities of the atomic weights, and (3) specific 
refraction. 

I. The Spectroscope.—It was at first hoped that the spectroscope 
might throw much light upon the nature of elements, and might 
reveal a common constituent in two or more of them; thus, for 
instance, it was conceivable that the spectrum line of bromine or 
iodine vapour might consist of the rays given by*chlorine prs 
some others. All expectations of this have hitherto been disap- 
pointed ; yet, of the other, hand, it must not be supposed that 
such a result disproves the compound nature of elements, for as 
investigation proceeds it becomes more and more clear that the 
spectrum of a compound is not made up of the spectra of its 
component parts, 

Again, the multiplicity of rays given out by some elements, 
when heated, in a gaseous condition, such as iron, has been 
supposed to indicate a more complex constitution than inse case 
of those metals, such as magnesinm, which cive a more simple 
spectrum. Yet it is perfectly conceivable that this may be due 
to a complexity of arrangement of atoms all of the same kind. 

Again, we have changes of a spectrum at different temperatures ; 
new rays appear, others disappear ; or even there occurs the very 
remarkable change from a fluted spectrum to one of sharp lines 
at irregular intervals, or to certain recurring groups of lines. 
This, in all probability, does arise from some redistribution, but 
it may be a redistribution in a molecular grou ing of atoms of 
the same kind, and not a dissociation or rearrangement of dis- 
similar atoms. 

A stronger argument has been derived from the revelations of 
éhe spectroscope in regard to the luminous atmospheres of the 
sun. There we can watch the effect of heat enormowwly tran- 
scending that of our hottest furnaces, and of movements com- 
pared with which our hurricanes and whirlwinds are the gentle-t 
of zephyrs. Mr Lockyer, in studying the prismatic spectra of 
the luminous prominences or spots of the sun, has frequently 
observed that on certain days certain lines, say of the iron 
spectrum are non-existent and on otber days certain other lines 
disappear, and that in almost endless variety ; and he has also 
remarked that occasionally certain lines of the iron spectrum will 
be crooked or displaced, thus showinz the vapour to be in very 
rapid motion, while others are straight, and therefore compara- 
tively at rest. Now, asa gas cannot be both at rest and in motion 
at the same time and the same place, it seems very clear that the 
two sets of lines must originate in two distinct layers of atmo- 
sphere, one above the other, and Mr. gockyer’s conclusion is 
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that the iron molecule was dissociated by heat, ard that its 
different constituents, on account of their different volatility, or 
some other cause, had floated away from one another. This 
seems to me the easiest explanation of the phenomenon; and, 
as dissociation by heat ig a very common occurrence, there is no 
a priori improbability about it. But we are not shut up to it, 
for the different layers of atmosphere are certainly at different 
temperatures, and most probably of different composition. If 
they are of different temperatures, the variations of the spectrum 
may only be an extreme case of what must be acknowledged by 
every one more or less—that bodies emit, or cease to emit, 
different rays as their temperature increases, and notably when 
they pass from the liquid to the gaseous condition. And again, 
if the composition of the two layers of atmosphere be different, 
we have lately learnt how profoundly the admixture of a foreign 
substance will sometimes modify a luminous spectrum. 

2. Peculiarities of Alomic Weights.yAt the meeting of this 
Association at Ipswich, in 1851, M. Isumas showed that in 
several cases analogous elements form groups of three, the 
middle one of which has an atomic weight intermediate between 
those of the first and third, and that *nany of its physical and 
chemical properties are intermediate also. During the discussion 
upon his paper, and subsequently,} attention was drawn to the 
fact that this is not confined to groups of three, but that there exist 
many series of analogous elements having atomic weights which 
differ by certain increments, and that these increments are in 
most cases multiples of 8. Thus we have lithium, 7 ; sodium, 
23, i.e. 7 + 163; potassium, 39, Że. 7 + (16 x 2); and the 
more recently discovered rubidium, 85, 4e. 7 + (16 x 5) nearly ; 
and cesium, 133, e. 7 + (16 x 8) nearly. This is closely 
analogous to what we &nd in organic chemistry, where there are 
series of analogous bodies playing the part of metals, such as 
hydrogen, methyl, ethyl, &c., differing by an increment which 
has the atomic weight 14, and which we know to be CH, 
Again, there are elements with atomic weights nearly the same 
or nearly multiples of one another, instances of which are to be 
found in the great platinum group and the great cerium group.” 
This suggests the analogy of isomeric and polymeric bodies. 
There is also this remarkable circumstance : the various members 
of such a group as either of those just mentioned are found to- 
gether at certain spots on the surface of the globe, and scarcely 
anywhere else, The chemist may be reminded of how in the 
dry distillatign of some organic body he has obtained a mixture 
of polymerised hydrocarbons, and may perhaps be excused if he 
speculates whether in the process of formation of the platinum or 
the cerium group, however and whenever it took place, the 
different elements had been made from one another and im- 
perfectly polymerised. 

But this is not the largest generalisation in regard to the 
peculiarities of these atomic weights. Newlands showed that, 
by arranging the numbers in their order, the octaves presented 
remarkable similarities, and, on the same principle, Mendeléeff 
const*&ted his well-known table. I may remind you that in 
this table the atomic weights are arranged in horizontal and 
_-yertical series, those in the vertical series differing from one 
another, as a rule, by the before-mentioned multiples of 8-— 
namely 16, 16, 24, 24, 24, 24, 32, 32—the elements being 
generally analogous in their atomicity and in other chemical 
characters. Attached to the elements are figures, representing 
various physical properties, and these in the horizontal series 
appear as periodic functions of the atomic weights, The table 
is incomplete, especially in its lower portions, but, with all its 
imperfections and irregularities, there can be no doubt that it 
„expresses a great truth of nature. Now, if we were to inter- 
polate the compound bodies which act like elements—methy], 
I5; ammonium, 18; cyanogen, 26—into Mendeleéeff's table 
they would be utterly out of place, and would upset the order 
both of chemical analogy and of the periodicity of the physical 
properties, 

3. Specific Refraction. —The specific refraction has been de- 
termined for a large majority of the elements, and is a very 
fundamental property; which belongs to them apparently in all 
their combinations, so long at least as the atomicity ë is un- 
changed. If the figures representing this property be inserted 
into Mendeléeft’s table, we find that in the vertical columns the 

x “Phil. Mag.’ May, 1853. 

2 Another curious instance is the occurrence of nickel and cobalt in all 
meteoric irons, with occasionally chromium or manganese, the atomic 
-weights and other properties of which are very similar. 

3 This exception includes not merely such changes as that from a ferrous 


to a ferric salt, but the different ways in which the carbon is combined in 
such bodies as ethene, bengene, and pyrene. 
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figures almost invariably decrease as the atomic weights increase. 
If, however, we look along the horizontal columns, or better still 
if we plot the figures in the table by which Lothair Meyer has 
shown graphically that the molecular volume is a pericdic function 
of the atomic weights, we shall see that they arrange themselves 
in a series of curves similar to but not at a)l coincident with his. 
The observations are not so complete or accurate as those of the 
molecular volumes, but they seem sufficient to establish the fact, 
while the points of the curves would appear to be, not the alka- 
line metals, as in Meyer’s diagram, but hydrogen, phosphorus 
and sulphur, titanium and vanadium, selenium, antimony. Nay, 
if we were to insert the specific refractions of cyanogen, ammo- 
nium, and methyl into this tdble, we should again show that it 
was an intrusion of strangers not in harmony with the family of 
elements. 

But there is another argument to be“derived from the action of 
light. The refraction equivalent of a compound body is the sum 
of the refraction equivalents ®f its compounds ; and, if there is 
anything known for certain in the whole subject, it is that the 
refraction equivalent of an organic compound advances by the 
same quantity (7'6) for every increment of CHa. If, therefore, 
the increment between the different members of a group of 
analogous elements, such as the alkaline metals, be of the same 
character, we may expect to find that there is a regular increase 
of the refraction equivalent for each addition of 16. But this is 
utterly at variance with fact : thus, in the instance above quoted, 
the refraction equivalent of lithium being 3°8, that of sodium is 
4'8, of potassium 8'r, of rubidium 140, and of cæsium about 
13'7.. Neither does the law obtain in those series in which the 
increment is not a multiple of 8, as in the case of the halogens, 
where the increment of atomic weight is 45, and the refraction 
equivalents are chlorine 9°9, bromine 15°3, and iodine 24°5. 

The refraction equivalents of isomeric bodies are generally 
identical, and the refraction equivalents of polymeric bodies are 
in proportion to their atomic weights. Among the groups of 
analogous elements of the same, or nearly the same, atomic 
weight we do find certain analogies: thus cobalt and nickel are 
respectively 10°8 and 10°4, while iron and manganese are re- 
spectively 12°0 and 12'2. But, as far as observation has gone at 
present, we have reason to conclude that, if stals stand to one 
another in the ratio of 2: 1 in atomic weight, their refraction 
equivalents are much nearer together than that ; while, on the 
other hand, the equivalent of sulphur, instead of being the double 
of that of oxygen, is at least five times as great. 

The general tendency of these arguments is evidently to show 
that the elementary radicals are essentially different from the 
compound radicals, though their chemical functions are similar. 

There remains still the hypothesis that there is a ‘‘ primordial 
element,” from which the others are derived by transmutation. 
With the sages of Asia it was the ‘‘blue ether,” with Thales 
water, with Dr. Prout hydrogen. The earlier views have passed 
away, and the claims of hydrogen are being fought out on the 
battle-field of atomic weights and their rigorous determination. 

There does not appear to beany argument which is fatal to the 
idea that two or more of our supposetl elements may differ from 
one another rather in form than in substance, or even that the 
whole seventy are only modifications of a prime element ; but 
chemical analogies seem wanting. The closest analogy would 
be if we could prepare two allotropic conditions of some body, 
such as phosphorus or cyanogen, which should carry their allo- 
tropism into all their respective compounds, no compound of the 
one form being capable of change into a compound of the other, 
Our present knowledge of allotropism, and of variations in 
atomicity, affords little, if any, promise of this. 

The remarkable relations between the atomic weights of the 
elements, and many peculiarities of their grouping, force upon 
us the conviction that ghey are not separate bodies created with- 
out reference to ane another, but that they have been fashioned 
or built up from one another, according to some general plan. 
This plan we may hope gradually to understand better, but if we 
are ever to transform one of these supposed elements into 
another, or to split up one of them into two or three dissimilar 
forms of matter, it will probably be by the application of some 
method of analysis hitherto unknown. 

Nothing can be of greater promise than the discovery of new 
methods of research ; hence I need make no apology to others 
who have lately done excellent work in chemistry if I single out 
the Bakerian Lecture of this year, by Mr. Crookes, on ‘‘ Radiant 
Matter Spectroscopy.” It relates to the prismatic analysis, not 
of the light transmitted or absorbed in the ordinary way by a 
solid or liquid, nor of thaț given out by incandescent gas, but the 
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analysis of the fluorescence that manifests itself in certain bodies 
when they are exposed to an :lectric discharge in a highly ex- 
hausted vacuum. He describes, in an interesting and even 
amusing manner, his three wears’ quest after the origin of a 
certain citron band, which he observed in the spectrum of the 
fluorescence of many substances, till he was led into that won- 
derful labyrinth of uncertain clements which are found together 
in samarskite, and eventually he proved the appearance to be 
due to yttrium. As the test is an extremely delicate one, he has 
obtained evidence of the very general dissemination of that 
element, in very minute quartities—and not always very minute 
—for the polypes that built up a certain pink coral were evidently 
able to separate the earth from the sea water, as their calcareous 
secretion contained about 4 per cent. of yttrium. We have 
reason. to hope that this iwonly the first instalment of discoveries 
to be made by this new method of research, 

I cannot conclude without a geference to the brightening 
prospects of technical chemistry in this country. I do not allude 
to the progress of any particular industry, but to the increased 
facilities for the education of those engaged in the chemical 
manufactures, Tirst as to tae workpeople, Hitherto the young 
artisan has had little oppertunity of learning at school what 
would be of the greatest set vice to him in his after career, The 
tradifions of the Middle .\ges were all in favour of literary 
culture for the uppes classer, and the education suited for these 
has been retained in our schools for the sons of the people. It 
is true that some knowledge of common things has been given in 
the best schools, and the Education Department has lately 
encouraged the teaching of certain sciences in the upper stand- 
ards. In the Mundella Coue, however, which came into opera- 
tion last year, “elementary science” may receive a grant in all 
the classes of a boys’ or giri; school, and in the suzgested scheme 
there is mentioned simple lessons on ** the chemical and physical 
principles involvéd in one of the chief industries of England, 
among which Agriculture n ay be reckoned,” while ‘‘ Chemistry ” 
is inserted among “the :pecific subjects of instruction” that 
may be given to the older children. It is impossible, as yet, to 
form an estimate of the ex ent to which managers and teachers 
have availed themselves of this permission, for the examinations 
of Her Majesty’sSuspecto’s under the new code have only just 
commenced ; but one of the best of the Board Schools in London 
has just passed satisfactorily in chemistry, both with boys and 
girls. I trust that in those parts of the country where chemical 
industries prevail, chemistry may be largely taken up in our 
elementary schools. 

The great deficiency in our present educational arrangements 
is the want of the means 2f teaching a lad who has just left the 
common school the princi sles of that industry by which he is to 
earn his livelihood. ‘The more purely scientific chemistry, how- 
ever, may be learnt by hin now in those evening classes which 
may be formed under the Education Department, as well as in 
those that have long been established under the Science and Art 
Department. The large amount of attention that is now being 
given to the subject of technical education is creating in our 
manufacturing centres many technical classes and colleges for 
students of older growth. 

As to inventors and the owners of our chemical factories, in 
addition to the Chemic:,l Society and the Chemical Institute, 
there has recently been founded the Society of Chemical Industry. 
It came into existence with much promise of success; at the 
close of its second year t numbered 1400 members; it has now 
powerful sections in Lon lon, Manchester, Liverpool, Newcastle, 
and Birmingham ; and if diffu-es information on technical subjects 
in a well-conducted inor thly journal. 

May the abstract science and its useful applications ever prove 
helpful to one another, aad become more and more one chemistry 
for the benefit of mank'nd. a 
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MucH of the secord decade of my life was spent in the 
practical pursuit of geo ogy in the field, and throughout most of 
that period I enjoyed almost daily intercourse with William 
Smith, the father of Eiglish Geology ; but in later years circum- 
stances restricted my,siudies to the Paleeontological side of the 
science. Hence I wa: anxious that the council of the British 
Association should pl:ce in this chaw some one more familiar 


rm rm mmm a a rn a a rg 


than myself with the later developments of geographical geology. 
But my friend, Professor Bonney, failing to recognise the force 
of my objections, intimated to me that I might render some 
service to the Association by placing before you a sketch of the 
present state of our knowledge of the vegetation of the Carboni- 
ferous Age. 

This being a.subject respecting which I have formed some 
definite opinions, I am going to act upon the suggestion, To 
some this may savour of ‘‘shop-talk.” But sach is often the only 
talk which a man can indulge in intelligently, and to close his 
mouth on his special themes may compel him either to talk 
nonsense or to be silent. 

Whilst undertaking this task I am alive to the difficulties 
which surround it, especially those arising from the wide difer- 
ences of opinion amongst palzobotanists on some fundamental 
points. On some of the most important of these there ls a 
substantial agreement be®ween the English ant German palkeon- 
tologists. The dissentients ere chiefly, though not entirely, to 
be found amongst those of France, who have, in my hum»le 
opinion, been unduly jpfluenced by what is in itself a noble 
motiye—viz. a strong reverence for the views of their illustr.oas 
teacher, the late Adolphe Brongniart. Such a tendency speaks 
well for their hearts, though it may, in these days of rapid 
scientific progress seriously mislead their heads. I shall, how- 
ever, endeavour to put before you faithfully the views entertained 
by my distinguished French friends M. Renault, M. Grand-Eury, 
and the Marquis of Saporta, giving, at the same time, what | 
deem to be good reasons for not agreeing with them, 
that many of our disagreements arise from gedlozical differences 
between the French Carboniferous strata and those in our owa 
islands. There are some important t¥pes of Carboniferous 
plants that appear to be much better represented amongst us than 
in France. Hence we have, I believe, more abundant material 
than the French paleontolozists possess for arriving at souid 
conclusions respecting these plants. We have rich sources sup- 
plying specimens ia which the internal organisation is preserved, 
in Eastern Lancashire and Western Yorkshire, Arran, Barnit- 
island, and other scattered localities. France has equally rich 
localities at Autun and at St. Etienne. But some important 
difference exists between these localities, The French ubjects 
are preserved in an impracticable siliceous matrix, extremely 
troublesome to work, except in specimens of small size. Ours, 
on the other hand, are chiefly embedded in a calcareous material 
which, whilst it preserves the objects in an exquisite manner, 
does not prevent our dissecting examples of considerable magni- 
tude. But, besides this, we are much richer in huge Lepido- 
dendroid and Sizillarian trees, with their Stigmarian roots, than 
the French are ; hence we havea vast mass of material illustrating 
the history of these types of vegetation, in which they seem to 
be seriously deficient. This fact alone appears to me suivent 
to account for many of the wide differences of opinion thai exist 
between us respecting these trees. My second difficulty gprings 
out of the imperfect state of our knowledge of the subject. One 
prominent cause of this imperfection lies in the state in which 
our specimens are found, They are not only tvo freyuently 
fragmentary, but most of those fragments only present the 
external forms of the objects. Now, mere external form; of 
fossil plants are somewhat like similarities of sound in the com- 
parative study of languages. They are too ofen unsafe ruides, 
On the other band, microscopic internal organisations in the 
former subjects are like grammatical identities in the latter one. 
They indicate deep affinities that promise to guide the student 
safely to philosophical conclusions. But the common :tate in 
which our fossil plants are preserved presents a source of error 
that is positive as well as negative. Most of those from our coal- 

easures consist of inorganic shale, sandstone, or ir@istone, 
invested by a very thin layer of structureless coal. The surface 
of the inorganic substance is moulded into some special form 
dependent upon structural peculiarities of the living plants, 
which structures were sometimes external, sometimes interna’, 
and sometimes intermediate ones. Upon this in >srgamnic cast we 
find the thin film of structureless coal, which, though of organic 
origin, is practically as Inorganic as the clay or sandstone which 
it invests ; but its surface displays specific sculpturines which’ 
are apt to be regarded as always representing the outermost 
surface of the plant when living, whereas this is not always the 
case. That the coaly film is a relic of the carbonaceous 
substance of the living plant is unquestionable; but the thinnest 
of these films are often the sole remaining representatives of 
structures that must originally been have many inches, and in some 
instances even many feet, in thickness, “In such cases most of 
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the organic material “has been dissipitated, and what little remains 
has often been consolidated in such a way that it is merely 
moulded upon the scalptured inorganic substance which it 
covers, and hence affords no information respecting the exterior 
of the fossil when a living organism. It is, in my opinion, from 
specimens like these that the smooth bark of the Calamite has 
been credited with a fluted surface, and the Trigonocarpons with 
a merely triangular exterior and a misleading name, as it long 
caused the inorganic casts known as Sternbergiz to be deemed 
a strange form of plant that had no representative amongst 
living types. In other cases the outermost surface of the bark 
is brought into close contact with the surface of the vascular 
cylinder. I have a Stigmaria in which the bases of the rootlets 
appear to be planted directly upon that cylinder, the whole of 
the thick intermediate bark having disappeared. In other 
examples that vascular zone has also gope. Thus the innermost 
and outermost surfaces ofa cylinder, originally many inches apart, 
are, through the disappearance of the intermediate structures, 
brought into close approximation, In such cases, leaves and 
other external appendages appear to sprmg directly from what is 
merely an inorganic cast of the interior of the pith. I believe 
that many of our Calamites are in this condition, Such éxamples 
have suggested the erroneous idea that the characteristic longi- 
tudinal flutings belong to the exterior of the bark, 
fungi.—Entering upon a more detailed review of our know- 
ledge of the Carboniferous plants, ard commencing at the bottom 
sof the scale, we come to the lowly group of the Fungi, which 
are unquestionably represented by the Peronosporites antiguarius * 
of Worthington Smith. ‘There seems little reason for doubting 
that this is one of the Phycomycetous Fungi, possibly somewhat 
allied to the Saproleguiee ; but since we have as yet uo evidence 
respecting its fructification, these closer relationships must, for 
the present, remain undetermined. So far as I know, this is the 
only Fungus satisfactorily proved to exist in the Carboniferous 
rocks, unless the Axcigzlites Neesti of Goeppert and one or two 
allied forms belong to the Fungoid group, The Zolyporites 
Sowmanzt is unquestionably a scale of a Holoptychian fish. 

Alge,—Numerous objects supposed to belong to this family 
have been discovered in much older rocks than Carboniferous 
ones, The subject is a thorny one. That marine plants of some 
kind must have existed simultaneously with the molluscous and 
other plant-eating animals of Palseozoic times is obviously indis- 
putable, Bu? what those plants were is another question. The 
widest differences of opinion exist in reference to many of them, 
A considerable number of those recog 1ised by Schimper, Saporta, 
and other palæobotanists, are declared by Nathorst to be merely 
inorganic tracks of marine animals—and in the case of many of 
these I have little doubt that the Swedish geologist is right. 
Others have been shown to be imperfectly preserved fragments 
of plants of much higher organisation than Algæ, branches of 
Conifers even being included #mongst them. I have as yet seen 
none od Carboniferous age that could be indisputably identified 
with the family of Algze, though there are many that look like, 
and may probably be, such. The microscope alone can settle 
this question, though even this instrument fails to secure unity of 
opinion in the case of Dawson’s Prototaxites, and no other of the 
supposed seaweeds hitherto discovered have been sufficiently well 
preserved to bear the microscopie test; hence I think that their 
existence in Carboniferous rocks can only be regarded as an 
unproven probability. Mere superficial resemblances do not 
satisfy the severe demands of modern science, and probabilities 
are an insufficient foundation upon which to build evolutionary 
theories. 

Seeinz what extremely delicate cell-structures ae preserved in 
the Carboniferous beds, it cannot appear other than strange that 
the fewimperfect Fungoid relics just referred to constitute the 
oaly terrestrial cellular Cryptogams that have been discovered in 
the Carboniferous strata, The Darwinian doctrine would sugze-t 
that these lower forms of plant life ought to have abounded in 
that primzeval age ; and that they were capable of being preserved 
is proved by the numerous specimens met with in Tertiary 
deposits. Why we do not find such in the Paleozoic beds is still 
an unsolved problem. 
` Vascular Cryptogams.—The Vascular Cryptogams, next to be 
considered, burst upon us almost suddenly and in rich profusion 
during the Devonian age ; they are equally silent in the Devonian 
and Carboniferous strata as to their ancestral descent, 

ferns,—The older taxonomic hterature of Palseozote Fern-life 
is, with few exceptions, of little scientific value. Hooker and 
others have uttered in vain wise protests agaiwst the system that 
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has been pursued. Small fragments have had generic a 
specific names assigned to them, with supreme indifference 
the study of morphological variability amongst living types. T! 
undifferentiated tip of a terminal pinnule has had its speci 
name, whilst the more developed structures forming the low 
part of a frond have supplied two or three more species. Th 
the distinct forms of the fertile fronds may have furnish 
additional ones, whilst a further cause of confusion is seen in t 
wide difference existing between a young half-developed seedlii 
and the same plant at an advanced stage of its growth. Any 9 
who has watched the development of a young Polypodiu 
aureum can appreciate this Mfference. Yet, in the early stag 
of palzontological research, observers could scarcely have act 
otherwise thaa as they did ia assigning na nes to these fraginen 
—if only for temporary working -pu®poses. Our error lies 
misunderstanding the true value of such names. At present tl 
study of fossil ferns is affording some promise of a newer at 
healthier condition, We are slowly learning a little about tl 
fructification of some species, and the internal organisation 
others. Facts of these kinds, cautiously interpreted, are sur 
guides than mere external contours; unfortunately, such fac 
are, as yet, but few in number, and when we have them we a 
too often unable to identify our detached sporangia, stems, ar 
petioles with the fronds of the plants to which they prinaari 
belonged. J 

That all the Carboniferous plants included in the genet 
Pecopteris, Neuropleris, and Sphenopierts are ferns appears to t 
most probable; but what the true affinities of the objects i: 
cluded in these ill-defined genera may be is very doubtful. He 
and there we obtain glimpses of a more definite kind. That tl 
Devonian Paleapteris Hibernica is a Hymenophyllous for: 
appears to be almost certain; and on corresponding grounds w 
may conclude that the Carboniferous forms Sghenopteris trick 
mianoides, S. Humbolti, and Hymenophylltim Werssiz,* belor 
to the same group. The fructification of the two latter leavı 
little room for doubting their position, whil-t the foliage of son 
other species of Sphenopteris is suggestive of similar conclusion 
but until their Fructification is discovered this cannot be dete 
mined. An elegant form of Sphenopteris (5, zenella, Brong 
S, danceolata of Gutbier), recently described by Mr. Kidson + 
Stirling, abundantly justifies caution in dealing with the: 
Sphenopterides. This plant possesses a true Sphenopteroi 
foliage, but its fructification is that of a Maralttiaceous Dangi. 
The sporangia are elongated vertically, and have the rour 
terminal aperture of both the recent and fossil Dazare—a gror 
of plants far removed from the Hymenophyllaceous type « 
Sphenopterid already referred to. 

Whether or not this Spženopteris was really Marattiaceous | 
other features than its fructification is uncertain; but I thin 
that we have indisputably got stems and petioles of Marattiace 
from the Carboniferous strata, My friend M. Renault and. 
without being aware of the fact, simultaneously studied tl 
Meduliosa elegans of Colta. This plant was long regarded ; 
the stem of a true Monocotyledon, a decision the accuracy 
which was doubted first by Brongniart and afterwards by Binne 
M. Renault’s memoir and my part vii. appeared almost simu 
taneously. We then found that we had alike determined tl 
supposed Monocotyledon to be not only a fern, but to belong | 
the p culiacly aberrant group of the MWerattiacee. As yet v 
know nothing of its foliage and fructification. 

M. Grand-Eury has figured * a remarkable series of ferns fro: 
the coal-measures of the basin of the Loire, the sporangia | 
which exhibit marked resemblances to those of the Marattiacez 
This is especially the case with his specimens of Asterotheca at 
Scatecopteris,4 as also with his fecepteris Marattietheca, P. A. 
giotheca, and P, Denaeetheca, but there is some doubt as to tl 
dehiscence of the sporangia of these plants; hence their Mara 
tiaceous character is not absolutely e-tablished. 

That the coal-measures contain the remains of arboresce 
ferns has long been known, especially from their abundance 
Autun. In Lancashire I have only met with the stems or petiol 
of one species preserving their internal organisation.” The Re 
H. H. Higgins obtained stems that appear tẹ have been tre 
ferns from Ravenhead, in Lancashire, and it is probable tk 





z “Schimper,” vol. i. p. 408. ? Ibid. p. 415. 

3 ** Flore Carbonitere du Départment de la Loire et du Centre de 
France.”’ , 

4 Loc. cit. Tab. viii. Figs. 1-5. Soy te Ses 

5 Psaronius Renaultii Memoir vii. p. xo, and Memoir xii. Pl. iv. Figs. 
These and other similar references are To my series of Memoirs '' Ont 
Organisation of the Fo:sil Pants of the Coal-measures,”’ published in | 
Philosophical Transactions 
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most of the plants included in ihe genera Psaronius, Caulopterts, 
and Profopteris, are also tree-ferns. 

There yet remains another remarkable group of ferns, the 
sporangia of which are knowa to us through the researches of 
M. Renault. In these the fertile pinnules are more or less com- 
pletely transmuted into small «lusters of oblong sporangia. In 
one case M. Renault believes that he has identified these organs 
with a stem or petiole of a type not uncommon at Oldham and 
Halifax, belonging to Corda’s genus Zygogieris. Renault has 
combined this with some cthers to constitute his group of 
Botryopteridées, an altogether extifct and generalised type. This 
revieyy shows that whilst forms identifiable with the Aymeno- 
ee and Marattiacee existed in the Carboniferous epoch, 
and we find here and thee traces of affinities with some other 
more recent types, most of the Carboniferous ferns are generalised 
primeval forms which only becon® differentiated into later ones 
in the slow progress of time. 

Equisetaceæ and Asterophilitee, Brong. Calamarig, End- 
licher. gzisetinee, Schimper. 

Confusion culminates in the history of this variously-named 
group. Hence the subject is a most difficult one to treat in a 
concise way. ‘The confusio1 began when Brongniart separated 
the Slants contained in the gi oup into two divisions—one of which 
(Zquisétacés) he identified with the living Equisetums, and the 
other (Astérophyliitées) he regarded as being Gymnospermous 
Dicotyledons. To Schimper belongs the merit, as I believe it 
to be, of steadily resisting this division; nevertheless, palæo- 
botanists are still separated into two schools on the subject ; 
Dawson, Renault, Grand-Eury, and Saporta adhere to the 
Brongniartian idea, whilst the British and German palzontolo- 
gists have always adopted the opposite view, rejecting the idea 
that any of these plants were other than Cryptogams. 

A fundamental feature cf the entire group is in the fact that 
their foliar appendages, I owever morphologically and physio- 
logically modified, are arr:.nged in nodal verticils. This appears 
to be the only characteristic which the plants possess in 
ccmmon. 

Calamites andgCalamod:ndrox. In his “ Prodrome” (1828), 
and in his later ‘‘ Végétaux Fossiles,’ Brongniart adopted the 
former of these generic nanes as previously employed by Suckow, 
Schlotheim, Sternberg, and Artis. It was only in his ‘‘ Tableau 
des Genres de Végétau:: Fossiles” (‘Dictionnaire universel 
d'Histoire Naturelle,” 1£ 59) that he divided the genus, intro- 
ducing the second name to represent what he believed to be the 
Gymnospermous division of the group. A long series of inves- 
tigations, extending over ‘nany years, has convinced me that no 
such Gymnospermous type exists! The same conclu-jon has 
more recently been arrived at by Vom c. M. D. Stur,? after 
studying many continertal examples in which structure is 
preserved. What I regard as an error appears to have had 
an intelligible origin—the fertile source of similar errors in other 
groups. 

Nearly all the Calam‘tean fossils found in shales and sand- 
Stones consist of an inorganic, superficially fluted substance, 
coated over with a thin film of structureless coal (see “ Histoire 
des Végétaux Fossiles,” Vol. i., Pl. 22), the latter being exactly 
moulded upon and following the outlines of the inorganic fluted 
cast that underlies it. Brongniart and those who adopt his 
views believe that the external surface of this coal-film exactly 
represents the correspoading external surface of the original 
plant. Hence the conc usion was arrived at that the planthad a 
very large central fistul:r cavity surrounded by a very thin layer 
of cellular and vascular tissues as in some living Equisetums. On 
the other hand, Brongniart also obtained some specimens of 
what he primarily believed to be Calamiggs, in which the central 
pith was surrounded ly a thick layer of woody tissue arranged 
in radiating laminated wedges, separated by medullary rays. 
The exogenous structure of this woody zone was too obvious to 
escape his practised eye. But, not supposing it possible that 
any Cryptogam could possess a cambium-layer and an exogenous 
mode of development, Brongniart came to the conclusion that 
the thin-walled*°specimens fourd in the shales and sandstones 
were true Æguisetaceæ, those with the thick woody cylinders 
being exogens of another type. His conclusion that they were 
Gymnosperms was a prely hypothetical one, justified by no one 
feature of their organisation. 

My researches, baged upon a vast number of specimens of all 
sizes, from minute twigs litele more than the thirtieth of an inch in 
diameter, to thick stens at least thirteen inches across, led me to 

t © Memoirs” i. ix and xii. 
2 “í Zuc Morphologie der Calamarien.’ 


the conclusion that we have but one type of Calamite ; and that 
the differences which misled Brongniart are merely due to varia- 
tions in the mode of their preservation.! It became clear to re 
that the outer surface of the coaly film in the specimens pre- 
served in the shales and sandstones did zo¢ represent the outer 
surface of the living plant, but was only a fracticnal remnant of 
the carbon of that plant which had undergone a complete meta- 
morphosis ; the greater part of what originally exited had dis- 
appeared, probably in a gaseous state, and the little that remained, 
displaying no organic structure, ad deen moulded ufon the under- 
lying inorganic cast of the medullary cavity. This cast is 
always fluted longitudinally and constructed transversely atinter- 
vals of varying lengths. Both these features were due to 
impressions made by the organism upon the inorganic sand or 
mud filling the medullary cavity whilst it was in a plastic state, 
and which subsequegtly became more or less hardened; the 
longitudinal grooves being caused by the pressure of the inner 
angles of the numerous longitud‘nally vascular wedges, and the 
transverse ones partly ey the remains of a cellular nodal diz- 
phragm, which crossed the fistular medullary cavity, and fartlv 
by a centripetal encroachment of the vascular zone at each of 
the same points. 

My cabinets contain an enormous number of sections of these 
plants in which the minutest details of their organisation are 
exquisitely preserved. These specimens, as already observed, 
show their structure in every stage of their growth, from the 
smallest twigs to stems more than a foot in diameter. Yet the e 
various examples are all, without a solitary exception, constructed 
upon one common plan. That plan is ap extremely complicated 
one ; far too complex to make it in the slightest degree probable 
that it could coexist in two such very different orders of plants 
as the Eguisetaceæe and the Gymnosperme ; yet, though very 
complex, it is, even in many of its minuter details, unmistakably 
the plan upon which the living Equisetums are constructed. The 
resemblances are too clear as well as ton remarkable, in my mind, 
to leave room for any doubt on this point. The great differences 
are only such as necessarily resulted from the gradual attairment 
of the arborescent form so unlike the lowly herhaceom: one of 
their living representatives. On the other hand, no livi: ¢ Gym- 
nhosperm possesses an organisati: n that iz any solitary feature 
resembles that of the so called Calamodendra. The two have 
absolutely nothing in common ; hence the conclu%ion that these 
Calamodendra were Gymnospermous plants is as arbitrary an 
assumption as could possibly be forced upon science ; an assump- 
tion that no arguments derived from the merely external aspects 
of structureless specimens could ever induce me to accept. 

These Calamites exhibit a remarkable morphological charac- 
teristic which presents itself to us here for the first time, but 
which we shall find recurs in other Paleozoic forms. Some of 
our French botanical friends gy®up the various structures con- 
tained in plants into several ‘* Affareils,’’8 distinguished by the 
functions which those structures have to perform. Amongst 
others we find the ‘‘ Appareil de soutiens,” embracing those hard 
woody tissues which may be regarded as the sunportiny sl-eleton 
of the plant, and the ‘‘ Appareil conducteur,” which M. van 
Tieghem describes as composed of two tissues: ‘ Le tissu criblé 
qui transporte essentiellement les matières insolubles, et Je tissu 
vasculaire qui conduit leau et les substances dissoutes.” Without 
discussing the scientific limits of this definition, it suffices for my 
present purpose, In nearly all flowering plants these twa 
“* Appareils” are more or less blended. The supporting wood 
cells are intermingled in varying degrees with the sap-conducting 
vessels, It isso even in the lower Gymnosperms, and in the 
higher ones these wood cells almost entirely replace the vessels. 
It is altogether otherwise with the fossil Cryptogams. The 
vascular cylinder in the interior of the Calamites, for example, 
consists wholly of Jarred vessels, a slight modification of the 
scalariform type so common in all Cryptogams.- No trace of 
the “ Appareil de soutiens” is to be found amongst them. The 
vessels are, in the most definite sense, the ‘ AfApareils conduc- 
teurs” of these plants ; no such absolutely undifferentiated unity 
of tissue is to be found in any living plants other than 
Cryptogams, 

But these Calamites, when living, towered high into the air. 
My friend and colleague, Professor Boyd Dawkins, recently 
assisted me in measuring one found in the roof of the Moorside 
colliery near Ashton-under-Lyne by Mr. George Wild, the very e 
intelligent manager of that and some neighbouring collieries. 

t“ Memoirs” i. and ix. 
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? See “ Memoir” i. Pl. xxiv. Fig. 10, and PI. xxvi. Eig. 2s. 
3 Van Tieghem, ‘‘Traitéde Botanique,’’ p. 679. 


506 


NATURE 


[| Sept. 20, 1883 


i 


The flattened specimen ran obliquely along the roof, each of its 
two extremities passing out of sight, burying themselves in the 
opposite sides of the mine. Yet the portion which we measured 
was 30 feet long, its diameter being 6 inches at one end, and 
4% inches at the other. The mean length of its internodes at its 
broader end was 3 inches, and at its narrower one 14 inches. 
What the real thickness of this specimen was when all its tissues 
were present we have no means of judging, but the true 
diameter of the cylinder represented by the fossil when un- 
compressed has been only 4 inches at one end of the 30 feet, 
and 2% inches at the other, Whatever its entire diameter when 
living, the vascular cylinder of this stem must have been af once 
tall and slender, and consequently must have required some 
“* Appareil de soutien,” such as its exogenous vascular zone did 
not supply. This was provided in a very early stage of growth 
by the introduction of a second cambiu -layer into the bark; 
which, though reminding us of the cork-cambium in ordinary 
exogenous stems, produced not cork but prosenchymatous cells. 1 
In its youngest state the bark of the Calgmites was a very loose 
cellitiar parenchyma, but in the older stems much of this paren- 
chyma became inclosed in the prosenchymatous tissue referred 
to, and which appears to have constituted the greater portion of 
the matured bark. The sustaining skeleton of the plant, there- 
fore, was 2 hollow cylinder developed centrifugally on the inner 
side of an inclosing cambium-zone. That this cambium-zone 
must have had some protective periderm external to it is 
‘obvious ; but I have not yet discovered what it was like. We 
shall find a similar cortical provision for supporting lofty crypto- 
gamous stems in the Lesidodendra and Sietlaria. 

The Carboniferous focks have furnished a large number of 
planis having their foliage arranged in verticils, and which have 
had a variety of generic names assigned to them; such are 
Asterophyllites, Sphenophyllum, Anniularia, Bechera, Hippurizes, 
and Schizoneura. Of these genera, Sphenophyllum is dis- 
tinguished by the small number of its wedge-shaped leaves, and 
the structure of its stems has been described by M. Renault. 
Annularta is a peculiar form in which the leaves forming each 
verticil, instead of being all planted at the same angle upon the 
central stem, are flattened obliquely nearly in the plane of the 
stem itself. <Asterophyliites differs from Sphenophyllum, chiefly 
in the larger number and in the linear form of its leaves. Some 
stems.of tbis éype have virtually the same structure? as those of 
Sphenophyllum, a structure which differs widely from that of the 
Calamites, and of which, consequently, these plants cannot 
constitute the leaf-bearing branches. But there is little doubt 
that true Calamitean branches have been included in the genus 
Asterophylittes ; Ihave specimens, for which J am indebted to 
Dr. Dawson, which I should unhesitatingly have designated 
Asterophyllites but for my friend’s positive statement that he 
detached’ them from stems ofea Calamite. Of the internal 
organisation of the stems of the other genera named we know 
nothing. 

It is a remarkable fact that, notwithstanding the number of 
young Calamitean shoots that we have obtained from Oldham 
and Halifax in which the structure is preserved, we have not 
met with one with the leaves attached. This is apparently due 
to the fact that most of the specimens are decorticated ones. 
We have a sufficient number of corticated specimens to show us 
what the bark was, but such specimens are not common. They 
clearly prove, however, that their bark had a smooth, and not a 
furrowed, external surface. 

There yet remains for consideration the numerous reproductive 
` strobili, generally regarded as belonging to plants of this class, 
Equiseting. We find some of these strobili associated with 


stems ang foliage of known types, as in Sphenophyllzun,* but we? 


know nothing of the internal organisation of these Sphenophyl- 
loid strobili. We have strobili connected with stems and foliage 
of Annularia,* but we are equally ignorant of the organisation 
of these; so far as that organisation can be ascertained from 
Sterzel’s specimen, it seems to have alternating sterile and fertile 
bracts with the sporangia of the latter arranged in fours, as in 
Calamostachys.’ On the other hand, we are now very familiar 
with the structure of the Calammostachys Binneana, the prevalent 
strobilus in the calcareous nodules found in the lower coal- 


t “ Memoir” ix. Pl. xx. Figs. 14, 15, 18, 19, and 20. : 

2 “ Memoir,” Part v. Plates i.—v., and Part ix. Pl. xxi. Fig. 32. 

3 Lesquereux, “ Coal Flora of Pennsylvania,” Pl. ii. Fig. 687. 

4 “Ueber die Fruchtahren von Annularia Sphenophylloides.”” Von 
T. Sterzel, “Zeitschr. d. Deutschen Geolog. Gesellschafe,”” Jahrg. 1882. 

5 M. -Renault has descrikæd a strobilus under the name of Arnnulasia 
longifolia, but which appears to me very distinct from that genus. 


measures of Lancashire and Yorkshire, It has evidently been a 
sessile spike, the axial structures of which were trimerous 
(rarely tetramerous), having a cellular medulla in its centre. 
Its appendages were exact multiples of those numbers, Of the 
plant to which it belonged, we know nothing. On the other 
hand, we have examples, supposed to be of the same genus, as 
C. paniculata,? and C. polystachya,? united to stems with 
Asterophyllitean leaves, but whether or not these fruits have the 
organisation of C. Binneana, we are unable to say. š 

We are also acquainted with the structure of the two fruits 
belonging to the genera Bruchannia+ and Volkmannia.’ This 
latter term has long been very vaguely applied. ` 

There still remain the genera Stachannularia, Paleostachya, 
Macrostachya, Cingularia, Huttonta,® and Calamitina, all of 
which have the phyllomes of their strobili, fertile and sterile, 
arranged in verticils, and som@of them display Asterophyllitean 
foliage. But these plants are only known from structureless im- 
pressions. That all these curious spore-bearing organisms have 
close affinities with the large group of the Equisetums cannot 
be regarded as certain, but several of them undoubtedly have 
peculiarities of structure suggestive of relations with the 
Calamites, This is especially observable in the longitudinal 
canals found in the central axis of each type, apparently iderical ° 
with what I have designated the intern8dal canals of the 
Calamites. The position and structure of their vascular 
bundles suggest the same relationship, whilst in many the posi- 
tion of the sporangia and sporangicphores is eminently Equiseti- 
form. Renault's Bruckmannia Grand-Euryt, and B. Decaisnel, 
and a strobilus which I described in 1870,7 exhibit these Cala- 
mitean affinities very distinctly. 

One strobilus which I described in 18808 must not be over- 
looked. As is well known, all the living forms ¢f Equisetaceous 
plants are isosporous. We only discover heterosporous vascular 
cryptogams amongst the Lycopodiacee, and the Rhizocarpe. My 
strobilus is identical in every detailed feature of its organisation 
with the common Calamostachys Binneana, excepting that it is 
heterosporous, having microspores in its upper and macrospores 
in its lower part; a state of things suggestiye of some link 
between the Æguisetinge and the heterosporous Lycofodiacee. 

Lycopodiacee.—This branch of my subject suggests memories 
of a long conflict which, though it is virtually over, still leaves, 
here and there, the ground-swell cf a stormy past. At the 
meeting of the British Association at Liverpool in 1870, I first 
announced that a thick, secondary, exogenous growth of vascular 
tissue existed in the stems of many Carboniferous cryptogamic 
plants, especially in the Calamitean and Lepidodendroid forms. 
But, at that time, the ideas of M. Brongniart were so entirely 
in the ascendant, that my notions were rejected by every botanist 
present. Though the illustrious French paleontologist knew 
that such growths existed in S?e7//eri@ and in what he designated 
Calamodendra, he concluded that, de facto, such plants could 
not be Cryptogams. Time, however, works wonders. Evidence 
has gradually accumulated proving that—with the conspicuous 
exception of the ferns—nearly every Carboniferous Cryptogam 
was capable of developing such zones of secondary growth. 
The exceptional position of the ferns still appears to be as true 
as it was when I first proclaimed their exceptional character at 
Liverpool. At that time I was under the impression that the 
secondary wood was only developed in such plants as attained 
to arboreal dimensions, but I soon afterwards discovered that it 
occurred equally in many small plants like Sphenophyllum, 
Asterophyllites and other diminutive types. 

After thirteen years of persevering demonstration, these views, 
at first so strongly opposed, have found almost universal ac- 
ceptance. Nevertheless, there still remain some few who believe 
them to be erroneous ones. In the Jater stages of this discussion 
the botanical relations subsisting between Lepidodendron, Sigil- 
laria, and Stigmaria have been the chief themes of debate. In 
this country we regard the conclusion that S#ewzarza is not only 
a root, but the root alike of Lepidodendron and Sigillaria, as 
settled beyond all dispute. Nevertheless M. Renault and M. 
Grand-Eury believe that it is frequently a leaf-Bearing rhizome, 


* Jt is an interesting fact that transverse sections of the young strobili of 
Lycopodium Alpinum exhibit a similar trimerous arrangement, though 
differing widely in the positions of its spcrangia. 

? Weiss, ‘‘ Abhandlungen zur Geologischen Specialkarte von Preuszen und 
Thiirinaischen Staaten,” Taf. xiii. Fig. x. 3 Jde. Taf. xvi. Figs. 1, 2. 

4 Renault, ‘‘ Annales de Sciences naturelles,” Bot, Tome iii. PJ. in. 

5 Idem. Pl. ii. ba 

6 ** Memoir ” i. Pl. xxiv. Fig. 14, and Pl. xxvi. Fig. 24 e. 

7 “Memcirs of the Literary And Philosophical Society of Manchester,” 
ard series, vol, iv. p. 248. “Memoir” xi. Pl. liv. Figs. 23, 24. 
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from which aérial stems are sen: upwards. I am satisfiel that 
there is not a shadow of founda:ion for such a belief. The same 
authors, along with their distin:‘uished countryman, the Marquis 
de Saporta, believe with Brongniart that it is possible to separate 
Sigillaria widely from Lepidotendron. They leave the latter 
plant amongst the Lycopfods, and elevate the former to the rank 
of a Gymnospermous exogen. ‘J have in vain demonstrated the 
existence of a large series of specimens of the same species of 
plant, young states of which display all the essential features of 
structure which they believe to characterise Lepidodendron, whilst, 
in its progress to maturity, ev: ry stage in the development of the 
secondary wood, regarded by them as characteristic of a Sigil- 
laria, can be followed step by step.t Nay, more: my cabinet 
contains specimens of young dichotomously branching twigs, on 
which one of the two diverging branches has only the centripetal 
cylinder of the Lepidodendroz, whilst the other has begun to 
develop the secondary wood of the Sigw//aria.” 

The distinguished botanist ‘of the Institut, Ph. van Tieghem, 
has recently paid some attention to the conclusions adopted by 
his three countrymen in this controversy, and has made an 
important advance upon those conclusions, in what I believe to 
be the right direction. ‘te recognises the Lycopodiaceous 
charfcter of the „Sigíllaria, and their close relations to the 
Lepidodendra ;? and he also accepts my demonstration of the 
unipolar, and consequently Lycopodiaceous, character of the 
fibro-vascular bundle of the Stigmarian rootlet, a peculiarity of 
structure of which M. Rena lt has hitherto denied the existence. 
But along with these reco nitions of the accuracy of my con- 
clusions he gives fresh currency to several of the old errors 
relating to parts of the subject to which he has not yet given 
personal attention. Thus he considers that the Sig//ariz, though 
closely allied to the Lejidrdendra, are distinguished from them 
by possessing the power of developing the centrifugal or exogen- 
ous zone of vascular tissue already referred to. He characterises 
the Lepidodendra as having ‘‘ t2 seul bots centripete,” notwith- 
standing the absolute demc nstrations to the contrary contained in 
my ‘‘Memoir” xi. Dealirg with the root of Sigi/aria, which in 
Great Britain at læst is tte well-known Stigmaria jficoides, fol- 
lowing Renault, he designates it a ‘‘sAzzome,” limiting the term 
root to what we designate the rootlets. He says, “Le rhizome 
des Sigillaires a la méme structure que la tige aérienne, avec des 

,-bois primaires tantôt isol4s à la périphérie de la moelle, tantôt 
confluents au centre et en un axe plein; seulement les fasceaux 
libéro-ligneux secandairs y sont séparés par de plus larges 
rayons,” &c, 

Now, Stignarza being a root, and not a rhizome, contains no 
representative of the primary wood of the stem. This latter is, 
as even M. Brongniart so correctly pointed out long ago, the 
representative of the medullary sheath, and the fibro-vascular 
bundles which it gives off are all foliar ones, as is the case with 
the bundles given off by this sheath in all exogenous plants. But 
in the Letidodendra and Sigillarig, as in all living exogens, it is 
not prolonged into the soot. In the latter, as might be expected 
a priori, we only find tle secondary or exogenous vascular zone. 
Having probably the la-gest collection of sections of Stigmarie 
in the world, I speak unhesitatingly on these points. M. van 
Tieghem further says, ‘La tige aérienne part d’un rhizome 
rameux trés-développé 1omméd S#emaria, sur lequel s’insérent à 
la fois de petites feuille. et des racines parfois dichotomées.’ I 
have yet to see a solitary fact justifying the statement that leaves 
are intermingled with the rootlets of Stégmaria. The statement 
rests upon an entire misinterpretation of sections of the fibro- 
vascular bundles supplying those rootlets and an ignorance of the 
nature and positions of the rootlets themselves. More than 
forty years have elavsed since John Egdowes Bowman first 
demonstrated that the Stigmarie were true roots, and every 
subsequent British stident has confirmed Bowman’s accurate 
determination. 

M. Lesquereux informs me that his American experiences have 
convinced him that Sý iaria is Lycopodiaceous. Dr. Dawson 
has now progressed s^ far in the same direction as to believe that 
there exists a series of Sigillarifn forms which link the Zepido- 
dendra on the one hind with the Gymnospermous exogens on 
the other. As an evolutionist I am prepared to accept the 
possibility that such ‘inks may exist. They certainly do, so far 
as the union of Lepiaodendron with Sigillaria is concerned. I 
have not yet seen any,from the higher part of the chain that are 
absolutely satisfactort to m& but Dr. Dawson thinks that he has 
found such. I may dd that Schimper and the younger German 


t “ Memoir” xi. Plate} xlvii.—lii. 2 Tdent, PI. xlix. Fig. 8. 
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school have always associated SigWaria “with the Lycopotiaec. 
But there are yet other points under discussion connected with 
these fossil Lycopods. 

M. Renault affirms that some forms®of Awlowza are subter- 
ranean rhizomes, and the late Mr. Binney believed that Halensee 
were the roots of Lepidodendvon. I am not acquainted with a 
solitary fact justifying either of these suppositions, and unhesi- 
tatingly reject them. We have the clearest evidence that some 
Halonia at least are true terminal, and, as I believe, strobilus- 
bearing, branches of various Lepidodendroid plants, and I see 
no reason whatever for separating Halonia regularis from those 
whose fruit-bearing character is almost absolutely determined. 
Its branches, like the others, are covered throughout their entire 
circumference, and in the most regularly symmetrical manner, 
with leaf-scars, a feature, wholly incompatible with the idea of 
the plant being eithes a roat or a rhizome. M. Renault has 
been partly led astray in this matter by misinterpreting 2 figure 
of a specimen published by the late Mr. Binney. That specimen 
being now in the museam of Owens College, we are ably to 
demonstrate that it has none of the features which M. Reval: 
assigns to it. 

The large round or oval distichously-arranzed scars of io- 
dendron have long stimulated discussion as to their nature. 
This, too, is now a well-understood matter. Lindley and Hutton 
long ago suggested that they were scars whence cones had been 
detached, a conclusion which was subsequently sustained by D-. , 
Dawson and Schimper, and which structural evidence led me 
also to support.1 The matter was set at rest by Mr. d’Arcy 
Thompson’s discovery of specimens with the strobili sve sze: 
Only a small central part of the conspicuous cicatrix character- 
ising the genus represented the area of organic union of the cone 
tothe stem. The greater part of that cicatrix has heen covered 
with foliage, which, owing to the shortness of the cone-bearing 
branch, was compressed by the base of the cone. The lire 
size of many of these biserial cicatrices on old stems has heen 
due to the considerable growth of the stem subsequently to the 
fall of the cone. 

Our knowledge of the terminal branches of the larze-riihed 
Sigillarie is still very imperfect. Palxontolozists who have 
urged the separation of the Szez//ariz from the Zepidstendra 
have attached weight to the difference between the longitudinally- 
ridged and furrowed external bark of the former “plants, along 
which ridges the leaf-scars are disposed in vertical lines, an-l the 
diagonally-arranged scars of Lepidodendron, They have also 
dwelt upon the alleged absence of branches from the Sigillarian 
stems. I think that their mistake, so far as the branching is con- 
cerned, has arisen from their expectation that the branches must 
necessarily have had the same vertically-grooved appearance, and 
longitudinal arrangement of the leaf-scars, as they observed in 
the more aged trunks ; hence they flave probably see the branches 
of Sigillarie without recognising them. Personally T believe this 
to have been the case. I further entertain the belief that the 
transition from the vertical phyllotaxis, or leaf arrangement of 
the Sigillarian leaf-scars, to the d:agexal one of the Lepido lndra 
will ultimately be found to be effected through the subzenus 
Favularia, in many of which the diagonal arrangement becomes 
quite as conspicuous as the vertical one. This is the cise even 
in Brongniart’s classic specimen of SigiVaria elegans, | mg the 
only fragment of that genus known which preserved its internal 
structure. The fact is, the shape of the leaf-sctrs, a~ well as 
their proximity to each other, underwent great changes as Lepi- 
dodendroid and Sigillarian stems advanced from youth t> age. 
Thus Presl’s genus Bergeria was basel on forms of Lenidoden- 
droid scars which we now find on the terminal branches of 
unmistakable Lepidodendra.* The phyllotaxis of Siet/Mria, of 
the type of S. occulata, passes by imperceptible gradations into 
that of Favularia. In many young branches the leave: were 
densely crowded together, but the exogenous development of the 
interior of the stem, and its cousequent growth both in length 
and thickness, pushed these scars apart at the same time that it 
increased their size and altered their shape. We see precisely 
the same effects produced upon the large fruit sears of Ulnden; 
dron by the same causes. The Carboniferous Lycanvls were 
mostly arborescent, but some few dwarf forms, appirently like 
the modern Selaginellæ, have been found in the Saarbrücken 
eoal-fields. Many, if not all, the arborescent forms produced 
secondary wood, by means of acambium-layer, as they increased 
in age. Inthe case of some of themë this was done in a very 
rudimentary manfer, nevertheless sufficigntly so to dem onstrate 

1 “ Memoir” ii. p. 222. ; 2 See ‘‘ Memoir” xii. YJ. xxxiv. 

3 E.g. L. Harcourtii, ‘“Memoir” ix. Pl. xlix. Fig. rr. 
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what is essential to the matter, viz. the existence of a cambium- 
layer producing ‘‘centrifugal growth of secondary vascular 
tissue.” 

As already pointed out in the case of the Calamites, the vas- 
cular axis of these Zepidodendra was purely an appareil conducteur, 
unmixed with any wood cells; hence the appareil de soutien had 
to be supplied elsewhere. This was done, as in the Calamites : 
a thick, persistent, lypodermal zone of meristem? developed a 
layer of prismatic prosenchyma of enormous thickness,*? which 
incased the softer structures in a strong cylinder of self-support- 
ing tissue. We have positive evidence that the fructification of 
many of these plants was in the form of heterosporous strobili, 
Whether or not such was the case with all these LeSidostvobi we 
are yet unable to determine. But the incalculable myriads of 
their macrospores, seen in So many coaés, afford clear evidence 
that the heterossporous types must have preponderated vastly over 
all others. 

Gymnosperins.—Our knowledge of this part of the Carbon- 
iferoys vegetation has made great progre$s during the last thirty 
years. This progress began with my own discovery? that all our 
British Dadoxylons possessed what is termed a discoid pith, such 
as we see in the white Jasmine, some of the American hickories, 
and several other plants ; at the same time I demonstrated that 
most of our objects hitherto known as Artistas and Sterndergias 
were merely inorganic casts of these discoid medullary cavit.es. 
Further knowledge of this genus seems to suggest that it was 
not only the oldest of the true Conifers in point of time, but also 
one of the lowest of the coniferous types. 

Cycads.—The combined labours of Grand Eury, Brongniart, 
and Renault have revealed the unexpected predominance in some 
localities of a primitive but varied type of Cycadean vegetation. 
Observers have long been familiar with certain seeds known as 
Trigonocarpons and Cardtocarpons, and with large leaves to 
which the name of /Voeggerathia was given by Sternberg. All 
these seeds and leaves have been tossed from family to family at 
the caprice of different classifiers, but in all cases without much 
knowledge on which to base their determinations. The rich 
mass of material disinterred by M. Grand-Eury at St. Etienne, 
and studied by Brongniart and M. Renault, has thrown a flood 
of light upon some of these objects, which now prove to be 
primeval types of Cycadean vegetation. 

Mr. Peach’s discovery of a specimen demonstrating that the 
Antholithes Pitcairnie* of Lindley and Hutton was not only, 
as these authors anticipated, ‘‘ the inflorescence of some plant,” 
but that its seeds were the well-known Cardiocarfons, was the 
first link in an important chain of new evidence, ‘Then followed 
the rich discoveries at St. Etienne, where a profusion of seeds, 
displaying wonderfully their internal organisation, was brought 
to light by the energy of M. Grgnd-Eury, which seeds M. Brong- 
niart soon pronounced to be Cycadean. At the same time 1 was 
obtainif® many similar seeds from Oldham and Burntisland, in 
which also the minute organisation was preserved. Dawson, 
Newberry, and Lesquereux have also shown that many species 
of similar seeds, though with no traces of internal structure, 
occur in the coal-measures of North America, 

Equally important was the further discovery by M. Grand- 
Eury that the Antholithes, with their Cardiocarpoid seeds, were 
but one form of the monoclinous catkin-like inflorescences of 
the Moegeerathie, now better known by Unger’s name of Cor- 
daites. ‘These investigations suggest some important conclusions : 
Ist. The vast number and variety of these Cycadean seeds, as 
well as the enormous ‘size of some of them, is remarkable, 
showing the existence of an abundant and important Carbon- 


iferous vegetation, of most of which no trace has yet beene 


discoveré other than these isolated seeds, 2nd. Most of the 
seeds exhibit the morphological peculiarity of having a large 
cavity (the ‘‘cavité pollinique’’ of Brongniart) between the 
upper end of the nucelle and its investing episperm, and imme- 
diately below the micropile of the seed. That this cavity was 
destined to have the pollen grains drawn into it, and be thus 
brought into direct connection with the apex of the nucelle, is 
shown by the various examples in which such grains are still 


I “Memoir” ix. Pl. xxv. Figs. 93, 94. 98, 99, roo, and ror. 

2 Memoir” xi. Pl. xlvii. Fig. 4 77’. ‘*Memoir” it. Pl. xxix. Fig. 
42%. “Memoir” iti. PJ. xliii. Fig. 17. 

3 “On the Structure and Affinities of the Plants hitherto known as 
Sternbergias,” ‘‘ Memoirs of the Literary and Philosophical Society of 
Manchester,” 1851. M. Renault, in his ‘Structure comparée de quelques 
Tiges de la Flore Carbonifére” p. 285, has erroneoysly attributed this 
discovery to Mr. Dawes, ineluding my illustration from the Jasminium and 
J uglans. Mr, Dawes’ explanation was a very different one. 

“ Fossil FYora,” p. 82. 


found in that cavity.! 3rd. M. Grand-Eury has shown that 
some of his forms of Cordazt-s possessed the discoid or Stern- 
bergian pith which I had previously found in Dadoxylon ; and, 
lastly, these Cordazées prove that a diclinous form of vegetation 
existed at this early period in the history of the flowering plants, 
but whether in a moneecious or a dicecious form we have as yet 
no means of determining. Their reproductive structures differ 
nee from the true cones borne by most Cycads at the present 

ay. ° 

Contfers.—It has long been, remarked that few real cones of 
Conifers have hitherto been found in the Carboniferous rocks, 
and I doubt if any such have yet been met with. Large quan- 
tities of the woody stems now known gs Dadoxylgns have been 
found both in Europe and America, These stems present a true 
coniferous structure both in the pith, medullary sheath, wood, 
and bark.* The wood presents one very peculiar feature. Its 
foliar bundles, though in most other respects exactly like those 
of ordinary Conifers, are given off, not singly, but in pairs.? I 
have only found this arrangement of double foliar bundles in the 
Chinese Gingko (Salisburia adianttfolia).4 This fact is not un- 
important when connected with anotherone. Sir Joseph Hooker 
long ago expressed his opinion that the well-known Zyigono: 
carpons® of the coal measures were the seedg of a Conifer allied 
to this Salisõnuria. The abundance of the fragments of Da- 
doxyton, combined with the readiness with which cones and seeds 
are preserved in a fossil state, make it probable that the fruits 
belonging to these woody stems would be so preserved. But of 
cones we find no trace, and, as we discover no other plant in the 
Carboniferous strata to which the 7rizonocarpons could with any 
probability have belonged, these facts affurd grounds for asso- 
clating them with the Dadoxylons. These combined reasons, 
viz, the structure of the stems with their chafacteristic foliar 
bundles, and the Gingko-like character of the seeds, suggest the 
probability that these Dadoxylons, the earliest of known Conifers, 
belonged to the Zaxzzee, the lowest of these coniferous types, 
and of which the living Sa//séuria may perhaps be regarded as 
the least advanced recent form. 

Thus far our attention has been directed onl#to plants whose 
affinities have been ascertained with such a degree of probability 
as to make them available witnesses, so far as they go, when the 
question of vegetable evolution is sz% judice. But there remain 
others, and probably equally important ones, respecting which 
we have yet much to learn. In most cases we have only met 
with detached portions of these plants, such as stems or repro- 
ductive structures, which we are unable to connect with their 
other organs. ‘The minute tissues of these plants are preserved 
in an exquisite degree of perfection ; hence we are able to affirm 
that, whatever they may be, they differ widely from every type 
that we are acquainted with amongst living ones, The exogenous 
stems or branches from Oldham and Halifax which J described 
under the name of Astromyelon,® and of which a much fuller 
description will be found in my forthcoming Memoir xii., belong 
to a plant of this description The remarkable conformation of 
its bark obviously indicates a plant of more or less aquatic 
habits, since it closely resembles those of Myriophyllum, Marsilea, 
and a number of other aquatic plants belonging to various classes. 
But its general features su zgest nearer affinities to the latter genus 
than to any other. Another very characteristic stem is the 
Heteranginm Griesit,’ only found in any quantity at Burntisland, 
but of which we have recently obtained one or two small specimens 
at Halifax. This plant displays an abundant supply of primary, 
isolated, vascular bundles, surrounded by a very feeble develop- 
ment of secondary vascular tissue. Still more remarkable is the 
Lyginodendron Oldhamiun:,® a stem not uncommon at Oldham, 
and not unfrequently fownd at Halifax. Unlike the Aeeranginm, 
its primary vascular elements are feeble, but its tendency to 
develop secondary zylem is very characteristic of the plant. 
An equally peculiar feature is seen in the outermost layer of its 
cellular bark, which is penetrated by innumerable longitudinal 
laminæ of prosenchymatous tissue, which is arranged in precisely 
the same way as is the hard bast in the lime angl similar trees, 


zı & Memoir” viii. Pl. ii. Figs. 70 and 72. Brongniart, ‘‘ Recherches sur 
les Graines Fossiles Silicifiées,’’ Pl. xvi. Figs. 1, 2; Pl. xx. Fig. 2. i 

2 Dr. Dawson finds the discoid pith in one of the living Canadian 
Conifers. 

3 “ Memoir” viii. Pl. Iviii. Fig. 48, and Pl. ix. Figs. 44-46. 

4 “Memoir” xii. Pl. xxxiii. Figs. 28, 29. 

5 © Memoir” viii. Figs. 94-115. e ; . 

“Memoir” ix., in which I only degtribed decorticated specimens. 

Messrs. Cash and Hick described a specimen in which the peculiar bark was 
preserved under the name of Astfomtyelon Williamsonts. See “ Proceedings 
of the Yorkshire Polytechnic Society,” vol. vii. part iv. 188r. 
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affording another example of the introduction into the outer 
bark of the appareil de soutien, As might have been anticipated 
from this addition to the bark, this plant attained arborescent 
dimensions, very large fragments of sandstone casts of the 
exterior surface of the bark! being very abundant in most 
of the leading English coal-fields. Corda also figured it? from 
Radnitz, confounding it, however, with his Lepidodendroid 
Sagenaria fusiformis, with which it has no true affinity. Of 
the smaller plants of which we know the structure but not the 
systematic position, I may men ion the beautiful little Kaloxylons.3 
We have also obtained a re narkable series of small spherical 
bodies, to which I have given the’ provisional generic name of 
Sporearpon.* Their externe} wall is multicellular ; hence they 
cannot be spores. Becoming filed with free cells, which dis- 
play various stages of deVelo »ment as they advance to maturity, 
we may infer that they are revroductive structures, Dr. Dawson 
informs me that he has recently obtained some similar bodies, 
also containing cells, fromm she Devonian beds of North and 
South America. Except ia calling attention to some slight 
resemblance existing between my objects and the sporangiocarps 
of Pilularia,” | have formec. no opinion respecting their nature. 
Dr. Dawson has pointed out chat his specimens also suggest rela- 
tions with the Rhizocarpe. 

I 2m unwilling to close :his address without making a brief 
reference to the bearing of our subject upon the question of 
evolution. Various attem ts have been made to construct a 
genealogical tree of the vezetable kingdom. That the Crypto- 
gams and Gymnosperins mide their appearance, and continued 
to fluurish on this earth, ong prior tu the appearance of the 
monocotyledonous and dicotyledonous flowering plants, is at all 
events a conclusion justitied by our present knowledge so far as 
it goes. Every one of the supposed Palms, Aroids, and other 


Monocotyledons has now heen ejected from the lists of Carbon- | 


iferou; plants, and the Ievouian rocks are equally devoid of 
them. The generic relations of the Carboniferous vegetation to 
the higher flowering plans found in the newer strata have no 
light thrown upon them by these Paleozoic forms. These latter 
do afford us a few plausible hints respecting some of their 
Cryptogamic andeGymncspermous descendants, and we know 
that the immediate ancestors of many of them flourished during 
the Devonian age, but here our knowledge practically ceases, 
Of their still older genealc gies scarcely any records remain. When 
the registries disappearel, not only had the grandest forms of 
Cryptogamic life that ever lived attained their highest develop- 
ment, but even the yet n.ore lordly Gymnosperms had become a 
widely diffused and flourishing race. If there is any truth in the 
doctrine of evolution, and especially if long periods of time were 
necessary for a world-wide development of lower into higher 
races, a terrestrial vege ation must have existed during a vast 
succession of epochs er: the noble Lycopods began their ' ro- 
longed career. Long prior to the Carboniferous age they had 
not only made this beginning, but during that age they had 
diffused themselves over the entire earth. We find them equally 
in the Old World and in he New. We discover them from amid 
the ice-clad rocks of Bear Island and Spitzbergen to Brazil and 
New South Wales, U less we are prepared to concede that 
they were simultaneous], developed at these remote centres, we 
must recognise the incalculable amount of time requisite to spread 
them thus from their bi-thplace, wherever that may have been, 
to the ends of the earth, Whatever may have been the case with 
the southern hemisphere, we have also clear evidence that in the 
northern one much of this wide distribution must have been 
accomplished prior to the Devonian age. What has become of 
this pre-Devonian flora’ Some contend that the lower cellular 
forms of plant life wore not preserved because their delicate 
tissues were incapable of preservation. But why should this be 
the case? Such plant; are abundantly preserved in Tertiary 
strata, why not equally in Paleozoic ones? The explanation 
must surely be sought, not in their incapability of being preserved, 
but in the operation cf other causes. But the Carboniferous 
rocks throw another-iripediment in the way of constructors of 
these genealogical trees Whilst Carboniferous plants are found 
at hundreds of Separa‘e localitits, widely distributed over the 
globe, the number of spots at which these plants are found dis- 
playing any internal structure is extremely few. It would be 
difficult to enumerate a score of such spots, Yet each of those 
favoured localities has revealed to us forms of plant life of which 
the ordinary plant-bejring shales and sandstones of the same 

z “ Memoir” iv. Pl. xxvii. 

? “ Flora der Vorvelt,” Tab. 6, Fig. 4. 
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localities show no traces. It seems, therefore, that whilst there 
was a general resemblance in the more conspicuous forms of 
Carboniferous vegetation from the Arctic circle to the extremities 
of the southern hemisphere, each localġy had special forms that 
flourished in it either exclusively or at least abundantly, whilst 
rare elsewhere, It would be easy, did time allow, to give many 
proofs of the truth of this statement. Our experiences at Oldham 
and Halifax, at Arran and Burntisland, at St. Etienne and Autun, 
tell us that such is the case. If these few spots which admit ot 
being searched by the aid of the microscope have recently revealed 
so many hitherto unknown treasures, is it not fair to conclude 
that corresponding novelties would have been furnished by all the 
other plant-producing localities if these plants had been preserved 
in a state capable of being similarly investigated? 1 have no 
doubt about this matter; hence I conclude that there is a vast 
variety of Carboniferoug plants of which we have as yet seen no 
traces, but every one ef which must have played some part, hon - 
ever humble, in the development of the plant races of later ages, 
We can only hope that time will bring these now hidden witnesses 
into the hands of futuffe palzuntvlogists. Meanwhile, though 
far from wishing to check the construction of any legitimate 
hypothesis calculated to aid scientific inquiry, 1 would remind 
every too ambitious student that there is a haste that retards 
rather than promotes progress ; that arouses Opposition rather 
than produces conviction ; and that injures the cause of science hy 
discrediting its advocates. 





NOTES 


WE are glad to be able to publish th week an article by a 
distinguished foreign botanist on Bentham and Hooker's grcat 
work, ‘‘ Genera Plantarum.”’ 


WE regret to announce the death, on the 15th inst., of 
the eminent physicist, M. Joseph-Antoine-Ferdinand Plateau, 
Emeritus Professor at the University of Ghent. Profe sor 
Plateau was a Foreign Member of the Royal Society, Member 
of the Academy of Sciences of Berlin, and Corresponding 
Member of the Paris Academy of Sciences. [Ee was in his 
eighty-second year. 


ADMIRAL SIR RICHARD COLLINSON, K.C.B., Deputy Master 
of the Trinity Corporation, died last week at his residence, 
Haven Green, Ealing. He was born in 1811 at Gateshead, of 
which place his father was rector. He entered the navy in 1823, 
was employed in various surveying expeditions under Captain 
Belcher and others from 1831 to 1839, took an active part ia the 
first Chinese war, and remained, afterwards four years o: the 
China coast, making plans of harbours and Jaying dawn the 
coast line. He commanded the expedition, consistiny of the 
Enterprise and Investigator, despatched by the Admiralty in 
1850 in search of Sir John Franklin and his companions, and on 
his return to England in 1854 Captain Collinson received the 
medal of the Royal Geographical Society for his explorations in 
Arctic regions. He received his promotion to flag rank in 1862, 
was elected an Elder Brother of the Trinity House in the same 
year, and has been Deputy Master of that Corporation since 


1875. 
THE death is announced of Mr. Werdermann, the inventor of 
he well-known semi-incandescent electric light. 


@ 
HERR MARNO, the well-known explorer of North Central 
Africa, has died at Khartoum. 


THE Astronomische Gesellschaft met in Vienna last week, 


THE Lord President of the Committee of Council on Education 
has appointed Valentine Ball, M.A., F. R.S., Professor of 
Geology and Mineralogy in the University of Dublin, Directot 
of the Dublin Museum of Science and Art. Prof. V. Ball is the 
brother of the Astronomer Royal for Ireland, and the author ot 
several interesting and important works, among which may be 
enumerated ‘‘ The Economic Geology of India” and ‘ Experi. 
ences of Jungle Life in India”; his appointment is regarded 
asin every way an excellent one. In adition to his geologicai 
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attainments, Prof. V. Ball is also known by his papers on 
various ethnological subjects. This appointment will leave the 
Chair of Geology and Mineralogy in the University of Dublin 
vacant after next Michaefmas Term. 


THE Improvement Commissioners of Bournemouth, at a 
meeting on Tuesday, discussed the desirability of inviting the 
British Association to visit Bournemouth. It was unanimously 
decided to invite it for 1885. 


Tur last news received by the Russian Geographical Society 
from the Lena meteorological station is dated April 3. The 
observers have suffered to some extent from the hard winter, 
and especially from the winds, and it was with difficulty that 
they succeeded in maintaining a moderate, temperature in their 
house. Still they were all in good health. The lowest tem- 
perature observed was — 52°°3 Celsius on February 9. In January 
and ‘February it usually did not fall below — 40°, excepting 
during quite calm weather. In March the thermometer oscil- 
lated about — 40°, and at the beginning of April it began to rise 
to —19°. M. Yurgens found great difficulties with the magnetic 
instruments, the range of deviation of the needles during the 
magnetic perturbations being as much as 2 5° from the magnetic 
‘meridian, and those which measure the hor‘zontal intensity 
towing deviations of as much as go”. 


Tur subterranean rooms of the Paris Observatory are ready 
for the reception, of the magnetic instruments, Three sets will 
be arranged—one for registering, the second for direct observa- 
tion as established by Lamont at Munich, and the third will be 
composed of the old instruments used by Arago for comparing 
the numbers taken in former times. 


CIRCUMSTANCES, says Science, were not favourable to the 
production of remarkable essays at the recent meeting of the 
American Association, The attendance was not large. The 
officers of the,meeting, and especially those who had to make 
addresses, could scarcely be expected to produce elaborate papers 
in addition to their other labours. As the number of addresses 
per meeting has increased, we may observe moreireadily some of 
the effects of the system that demands them. The most evident 
result is that usually where we gain one good address we lose 
two or three good papers. The distance of the meeting from 
their homes affected especially members of Sections A, B, C, 
and. D,@evoted to the exact sciences. Perhaps it affected the 
quality as well as the number of their papers. There were not 
many from the east to present essays, though quite as many as 
could have reasonably been expected ; but there were scarcely 
any from the locality of the meeting and its neighbourhood. 
Local interest, both as to authors and hearers, was of course 
deficient. In short, there was nothing remarkable in those sec- 
tions to spur production, and the product was not remarkable. 
Tt was good, but not great. 


THE fourth annual “Cryptogamic Meeting” of the Essex 
Field Club will take place in Epping Forest on Saturday, Sep- 
tember g9. A large number of botanists have promised to be 
present and act as referees. In the evening a meeting for the 
exhibition of botanical specimens will be held in the Assembly 
Room at the “ Roebuck” Hotel, Buckhurst Hill, when the fol- 
lowing papers will be read :—‘‘ Recent Additions to the Fungus 
Flora of Epping Forest,” by Dr. M. C. Cooke, M.A., F.L.S. ; 
ce The ‘ Lower Orders’ of Fungi,” by Worthington G. Smith, 
F.L.S.; “Fungi as Poisons,” by Dr. Wharton, M.A., F.L.S. 
Botanists wishing to attend the meeting or to exhibit specimeus 
should communicate with the Hon. Secretary, Mr. W. Cole, 


Buckhurst Hill, Essex. 


Mr. Simmons and a companion left Hastings in a balloon 
at 3.20 p.m. on Thursday last, and landed in £bout seven hours 


at Cape Le Hogue, in France. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Chinese Rhesus Monkeys (Macacus lasio- 
tus 6%) from China, presented by Mr. G. A. Conder ; a Pig- 
tailed Monkey (Macacus nemestrinus 8) from Java, presented 
by Mr. Robert Smith ; a Hog Deer (Cervus porcinus &) from 
India, presented by Mr, D. Charles Horne ; a Snow Bunting 
(Plectrophanes nivalis}, European, presented by Mr. E, J. 
Gibbins; two Ring Doves (Columba palumbus), British, pre- 
sented by Mrs. Courage; two Land Rails (Crex pratensis), 
British, presented by Dr. Marshall; a Robben Island Snake 
(Coronella phocarunt), a Rufescent Snake (Leptodira rufesgens), 
a Ring-hals Snake (Sepelon hamachetes) from South Africa, pre- 
sented by the Rev. G. H. R. Fisk, C.M.Z.S.; a Grey Seal 
(Halicherus gryphus) fron Qornwall, two Margined Tortoises 
(Testudo marginata), South European, a Glass Snake (Pseudopu s 
pallasi) from Dalmatia, deposited. 
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A PLEA FOR PURE SCIENCE 

T AM required to address the so-called Physical Section of this 

Association. Fain would I speak pleasant words to yq on 
this subject ; fain would I recount to you tl progress made in 
this subject by my countrymen, and their noble efforts to under- 
stand the order of the universe. But I go out to gather the 
grain ripe to the harvest, and I find only tares. Here and there 
a noble head of grain rises above the weeds; but so few are 
they that I find the majority of my countrymen know them not, 
but think that they have a waving harvest, while it is only one 
of weeds after all, American science is a thing of the future, 
and not of the present or past ; and the proper,course of one in 
my position is to consider what must be done to create a sclence 
of physics in this country, rather than to call telegraphs, electric 
lights, and such conveniences by the name of science. I do not 
wish to underrate the value of all these things: the progress of 
the world depends on them, and he is to be honoured who cul- 
tivates them successfully. So also the cook who invents a new 
and palatable dish for the table, benefits the world to a certain 
degree ; and yet we do not dignify him by the name of a chemist. 
And yet itis not an uncommon thing, especially in American 
newspapers, to have the applications of science confounded with 
pure science; and some obscure American who steals the ideas 
of some great mind of the past and enriches himself by the 
application of the same to domestic uses, is often lauded above 
the great originator of the idea, who might have worked out 
hundreds of such applications had his mind possessed the neces- 
sary element of vulgarity. I have often been asked which was 
the more important to the world, pure or applied science. To 
have the applications of a science, the science itself must exist. 
Should we stop its progress and attend only to its applications, 
we should soon degenerate into a people like the Chinese, who 
have made no progress for generations, because they have been 
satisfied with the applications of science, and have never sought 
for reasons in what they have done. The reasons constitute pure 
science. They have known the application of gunpowder for 
centuries ; and yet the reasons for its peculiar action, if sought 
in the proper manner, would have developed the science of che- 
mistry, and even of physics, with all their numerous applica- 
tions. By contenting themselves with the fact that gunpowder 
would explode, and seeking no further, they have fallen behind 
in the progress of the world; and we now regard this oldest 
and most numerous of nations as only barbarians. And yet our 
own country is in this same state, But we have done better ; for 
we have taken the science of the Old World and applied it to all 
our uses, accepting like the rain of heaven, without asking 
whence it came, or even acknowledging the debt of gratitude we 
owe to the great and unselfish workers who have given it to us. 
And, like the rain of heaven, this pure science has fallen upon 
our country, and made it great and rich and strong. 

To acivilised nation of the present day the applications of 
science are a necessity ; and ow country has hitherto succeeded 
in this line only for the reason that there are certain countries 
in the world where pure science has been and is cultivated, and 
where the study of nature is considered a noble pursuit, But 
such countries are rare, and those who wish to pursue pure 

£: Condensed abstract ot the add-ses of Prof. H. A. Rowland of Baltimore, 
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science in our own country must be prepared to face public 
opinion in a manner which r2quires much moral courage. They 
must be prepared to be looked down upon by every successful 
inventor whose shallow minc. imagires that the only pursuit of 
mankind is wealth, and that he who obtains most has best 
succeeded in this world. J.verybody can comprehend a million 
of money; but how few can comprehend any advance in scien- 
tific theory ; especially in its more abstruse portions! And this, 
I believe, is one of the causes of the small number of persons 
“vho have ever devoted the1aselves to work of the higher order in 
any human pursuit. Manis a gregarious animal, and depends 
very much, for his happiness, on the sympathy of those arcund 
hia; and itis rare to finc. one with the courage to pursue his 
own ideals in spite of, his surroundings. In times past, men 
were more isolated than <t present, and each came in contact 
with a fewer number of people. . Hence that time constitutes the 
period when the great sculptures, paintings, and poems were 
produced. Each man’s 1aind was comparatively free to follow 
its own ideals, and the rcsults were the great and unique works 
of the ancient masters. ‘“‘o-day, the railroad and the telegraph, 
the books and newspaper:, have united each individual man with 
the rest of the world: in tead of his mind being an individual, a 
thing apart by itself, and unique, it has become so influenced by 
the outer world, and so ‘lependent upon it, that it has lost its 
originality to a great extent. The man who in times past would 
naturally have been in th2 lowest depths of poverty, mentally and 
physically, to-day measures tape behinl a counter, and with 
lordly air advises the raturally born genius how he may best 
bring his cutward appeaiance down to a level with his own. A 
new idea he never had, but he can at least cover bis mental 
nakedne:s with ideas imbited from others. So the genius of the 
past soon perceives thzt his higher ideas are too high to be 
appreciated bY the wold: his mind is clipped down to the 
standard form; every ratural offshoot upwards is repressed, until 
the man is no higher thin his fellows. Hence the world, through 
the abundance of its intercourse, is reduced to a level. What 
was formerly a grand and magnificent landscape, with mountains 
ascending above the clouds, and depths whose gloom we cannot 
now appreciate,#has be:ome serene and peaceful. The depths 
have teen filled, and tle heights levelled, and the wavy harvests 
and smoky factories cc ver the landscape. 

As far as the average man is concerned, the change is for the 
better. The average! fe of man is far pleasanter, and his mental 
condition better, thant efore, But we miss the vigcur imparted by 
the mountains. We cre tired of mediocrity, the curse of our 
country. We are tirecl of seeing our arlists reduced to hirelings, 
and im loring Congre:s to protect them against foreign competi- 
tion. Weare tired of sezing our countrymen take their science from 
abroad, and boast tha! they here convert it into wealth. Weare 
tired of seeing our yrofessors degrading their chairs by the 
pursuit of applied science instead of pure science ;. or sitting 
inactive while the whole world is open to investigation ; lingering 
by the wayside whle the problem of the universe remains 
unsolved, 

For generations t] ere have been some few students of science 
who have esteemed the study of nature the most noble of pur- 
suits. Some have bzen wealthy, and some poor ; tut they have 
all had one thing in commcn—the love of nature and its laws. 
To these few men the world owes all the progress due to applied 
science, and yet very few ever received any payment in this 
world for their labours, 

But there will be those in the future, as well as in the past, 
who will do so; aml for them higher prizes than any yet obtained 
are waiting, We have but yet commenced cur pursuit of science, 
and stand upon the threshold wondering what there is within, 
We explain the motion of the planet tœ the law of gravitation ; 
but who will explair how two bodies, millions of miles apart, 
tend to go toward ez.ch other with a certain force ? 

We now weigh aud measure electricity and electric currents 
with as much ease 2s ordinary matter, yet have we made any 
approach to an explanation of the phenomencn of electricity? 
Light is an ungulatcry motion, and yet do we know what it is 
that undulates? Eat is motion, yet do we know what it is 
that moves? Ordinary matter is a common substance, and yet 
who shall fathom tne mystery of its internal constitution ? 

How shall we, then, honour the few, the very few, who, in 
spite of all cifficulties, have kept their eyes fixed on the goal, 
and have steadily worked for pure science, giving to the world a 
most precious dojation, %hich has borne fruit in our greater 
knowledge of the niverse and in the applications to our physical 
dife which have eariched thcusands ard benefited each one of 
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us? There are also those who have every facility for the pur- 
suit of science, who have an ample salary and every appliance 
for work, yet who devote themselves to commercial work, to 
testifying in courts of law, and to æy other work to increase 
their present large income. Such men would be respectable if 
they gave up the name of professor, and took that of consulting 
chemists or physicists. And such men are needed in the com- 
munity. But for a man to occupy the professor’s chair in a 
prominent college, and, by his energy and ability in the com- 
mercial applications of his science, stand before the local com- 
munity in a prominent manner, and become the newspaper 
exponent of his science, is a disgrace both to him and his 
college. It is the deathblow to science in that region. Call 
him by his proper name, and he becomes at once a useful 
member of the community, Put in his place a man who shall 
by precept and example cultivate his science, and how different 
is the result! Youfig men, looking forward into the world for 
something to do, see before them this high and noble life, and 
they see that there is something more honourable than the 
accumulation of wea They are thus led tg devete thar lives 
to similar pursuits, and they honour the professor who has drawn 
them to something higher than they might otherwise have 
aspired to. 

I do rot wish to be misunderstood in this matter. It i- no 
disgrace to make money by an invention, or otherwise, or to do 
commercial scientific work under some circumstances. But let 
pure science he the aim of those in the chairs of professors, atd 
so prominently the aim that there can be no mistake. If our 
aim in life is wealth, let us honestly engage in commercial pur- 
suits and compete with others for it$ possession. But if we 
choose a life which we consider higher, let us live up t9 it, 
taking wealth or poverty as it may chance to coine to us, but 
letting neither turn us aside from our pursuit. 

The work of teaching may absorb the energies of many; and 
indeed this is the excuse given by most for not doing any ‘cien- 
tific work. But there is an old saying that where there is a will 
there is a way. Few professors do as much teaching or lecturing 
as the German professors, who are also noted for their ela' orate 
papers in the scientific journals, A university shculd net only 
have great men on its faculty, but have numerous minor pro- 
fessors and assistants of ail kinds, and should encoura:re the 
highest work, if for no other reason than to encograge the +tudent 
to his highest efforts. But, assuming that the professor has high 
ideals, wealth such as only a large and high university can com- 
mand is necessary to allow him the fullest development. 

And this is specially so in our science of physics. In tl e early 
days of physics and chemistry wany of the furdamental experi- 
ments could be performed with the simplest apparatus. And so 
we often find the names of Wollaston and Faraday mentioned 
as needing scarcely anything for their researches. Much can 
even now be done with the simplest apparatus; ard nobody, 
except the utterly incompetent, need stop for want & iv.e Kut 
the fact remains that one can only be free to investigate in all 
departments of chemistry and physics, when he not on!y has a 
complete laboratory at his command, but a friend to draw on 
for the expenses of each experiment. That simplest of the de- 
partments of physics, namely, astronomy, has now reached such 
perfection that nobody can expect to do much more in it without 
a perfectly equipped observatory ; and even this would be use- 
less without an income sufficient to employ a corps of assistants 
to make the observations and computations. 

But would it not be possible to so change public opinion that 
no college could be fcunded with a less endowment than «ay 
1,000,000 dollars, or no university with less than three or four 
times that amount? 

The total wealth of the 400 colleges and universities was in 
1880 about 40,000,0co dollars in buildings, and 43,co0,oco 
dollars in productive funds. This would be suficient for one creat 
university of 10,c00,000 dollars, four of 5,0c0,c00 dellars, and 
twenty-six colleges of 2,000,000 dollars each. But such an idca 
can of course never be carried out. Government appropriations 
are out of the question, because no political trickery wust he 
allowed around the ideal institution. ° 

In the year 1880 the private bequests to all schools ard 
colleges amounted to about 5,500,000 dollars. We rust make 
the need of research and of pure science felt in the country. We 
must live such lives of pure devotion to our science, that all shall 
see that we ask for money, not that we may live lives of irdelent * 
ease at the expense of charity, but that we may work for that 
which has advanced and will advanceethe world more than any 
other subject, both intellectually and physically. We must live 
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such lives as to neutralise the influence of those who in high 
places have degraded their profession, or have given themselves 
over to ease, and do nothing for the science which they represent. 
Let us do what we can w@h the present means at our disposal, 
There is not one of us who is situated in the position best adapted 
to bring out all his powers, and to allow him to do most for his 
sciencé. All have their difficulties, and I do not think that 
circumstances will ever radically change a man. If a man has 
the instinct of research in him, it will always show itself in some 
form, . 

I do not believe anybody can be thorough in any department 
of science, without wishing to advance it, In the study of what 
is known, in the reading of the scientific journals, and the dis- 
cussions therein contained of the current scientific questions, one 
would obtain an impulse to work, even though it did not before 
exist. And the same spirit which prompteg him to seek what 
wa: already known, would make him wish to know the unknown. 
And'l may say that I never met a case of thorough knowledge 
in my own science, except in the case of well-known investi- 
gators: I have met men who talked well, and I have sometimes 
asked myself why they did not do something; but further know- 
ledge of their character has shown me the superficiality of their 
knowledge. 

What would astronomy have done without the endowments of 
observatories? By their means, that science has become the 
-most perfect of all branches of physics, as it should be from its 
simplicity. There is no doubt, in my mind, that similar institu- 
tions for. other branches of physics, or, better, to include the 
whole of physics, would be equally successful. A large and 
perfectly equipped physical laboratory, with its large revenues, 
its corps of professors and assistants, and its machine-shop for 
the construction of new apparatus, would be able to advance 
our science quite as much as endowed observatories have astro- 
nomy. But such a laboratory should not be founded rashly. 
The value will depend entirely on the physicist at its head, who 
has to devise the plan, and to start it into practical working. 
Such a man would be always rare, and could not always he 
obtained. After one had been successfully started, others could 
follow ; for imitation requires little brains. 

One could not be certain of getting the proper man every 
time, but the means of appointment should be most “carefully 
studied so as tæsecure a goed average. There can be no doubt 
that the appointment should rest with a scientific hody capable 
of judging the highest work of each candidate. Should any 
ropular element enter, the person chosen would be either of the 
literary-scientific order, or the dabbler on the outskirts who 
presents his small discoveries in the most theatrical manner. 
What is required is a man of depth, who has such an insight 
into physical science that he can tell when blows will best tell 
for its advancement. ° 

Such g grand laboratory as I describe does not exist in the 
world, at present, for the study of physics. But no trouble has 
ever been found in obtaining means to endow astronomical 
science, Everybody can appreciate, to some extent, the value 
of an observatory ; as astronomy is the simplest of scientific 
subjects, and has very quickly reached a position where elaborate 
instruments and costly computations are necessary to further 
advance. The whole domain of physics is so wide that workers 
have hitherto found enough to do. But it cannot always be so, 
and the time has even now arrived when such a grand laboratory 
should be founded. Shall our country take the lead in this 
matter, or shall we wait for foreign countries to go before? 
They will be built in the future, but when and how is the 
quesfion. 

As stated before, men are influenced by the sympathy of those 
with whom they come in contact. It is impossible to imme- 
diately change public opinion in our favour; and, indeed, we 
must always seek to lead it, and not be guided by it. We must 
create a public opinion in our favour, but it need not at first be 
the general public. 
see the honours of the world for a time given to our inferiors ; 
and must be better contented with the approval of our own 
cdusciences, and of the very few who are capable of judging our 
work, than of the whole world beside. Let us look to the other 
physicists, not in our own town, not in our own country, but in 
the whole world, for the words of praise which are to encourage 
us, or the words of blame which are to stimulate us to renewed 
effort. For what to us is the praise-of the ignorant? Let us 
join together in the bonds of our scientific societies, and encourage 
each other, as we are no® doing, in the pursuit of our favourite 
study; knowing that the world will some time recognise our 


We must be contented to stand aside, and | 


services, and knowing, also, that we constitute the most important 
element in human progress, 

But danger is also near, even in our societies. When the 
average tone of the society is low, when the highest honours are 
given to the mediocre, when third-class men are held up as 
examples, and when trifling inventions are magnified into scientific 
discoveries, then the influence of such societies is prejudicial. A 
young scientist attending the meetings of such a society soon 
gets perverted ideas, To his mind a molebill is a mountain, and 
the mountain a molehill. The small inventor or the local 
celebrity rises to a greater hefyht, in his mind, than the great 
leader of science in some foreign land. He gauges himself, by 
the molehill and is satisfied with his stature; not knowing that 
he is but an atom in comparison wit§ the mountain, until, 
perhaps, in old age, when it is too late, But, if the size of the 
mountain had been seen at fi®st, the young scientist would at 
least have been stimulated in his endeavour to grow. 

We ca’. this a free country, and yet it is the only one where 
there is a direct tax upon the pursuit of science. The lo-v state 
of pure science in our country may possibly be attributed to the 
youth of the country ; but a direct tax to prevent the growth of 
our country in that subject cannot be looked upon as other than 
a deep disgrace. JI refer to the duty upon foreign books 8nd 
periodicals, One would think that books if foreign languages 
might be admitted free; but to please the half-dozen or so 
workmen ‘who reprint German books, not scientific, our free 
intercourse with that country is cut off. 

The time is almost past, even in our own country, when third- 
rate men can find a }lace as teachers because they are unfit for 
everything else. We wish to see brains and learning, combined 
with energy and immense working power, in the professor’s 
chair ; but, above all, we wish to see that higheand chivalrous 
spirit which causes one to pursue his idea in spite of all diff- 
culties, to work at the problems of nature with the approval of 
his own conscience and not of men before him. 

The whole universe is before us to study. The greatest labour 
of the greatest minds have only given us a few pearls; and yet 
the limitless ocean, with its hidden depths fille@ with diamonds 
and precious stones, is before us. The problem of the universe 
is yet unsolved, and the mystery involved in one single atom yet 
eludes us. The field of research only opens wider and wider as 
we advance, and our minds are lost in wonder and astonishment 
at the grandeur and beauty unfolded before us. Shall we help 
in this grand work, or not? Shall our country do its share, or 
shall it still live in the almshouse of the world ? 
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HERMANN MÜLLERS “FERTILISATION OF 
FLOWERS” 

The Fertilisation of Flowers. By Prof. Hermann Müller. 
Translated and Edited by D’Arcy W. Thompson, B.A., 
Scholar of Trinity College, Cambridge, with a Preface 
by® Charles Darwin. With Illustrations. (London: 
Macmillan and Co., 283.) 


HRISTIAN CONRAD SPRENGEL’S treatise on 

the structure and fertilisation of flowers, after 
well nigh a century of oblivion, has come to be recognised 
as one of the most interes :ing of books, and his theory of 
the adaptation of flowers to fertilisation by insects is one 
that will ever be associated with his name. In the 
“Orfgin of Species” Darwin referred to Sprengel’s re- 
searches, and one of the results of the now well-known 
Chapter IV. of that great work was to show the value of 
Sprengel’s labours, and this has caused his book to play 
a prominent part in the investigation of the prime causes 
which determine the forms of flowers. The idea of cross- 
fertilisation can scarcely be said to have established itself 
until 1859, andevas a most powerful impetus to research 
based upon Sprengel’s okservations. First among the 
results we had Darwin’s own work on Orchids and on 
plants with heterogynous jorms of styles, and attracted 
by these there came a long line of other more or less able 
investigators, of whom Hildebrand, Delpino, Fritz 
Miiller, and others may be mentioned—some devoting 
themselves more to the cetails of floral mechanisms, 
others to the proof of the acvantages of cross-fertilisation. 
More comprehensive were tie views of Hermann Müller, 
who, in 1872, published his important “‘ Befruchtung der 
Blumen durch Insekten und die gegenseitigen Anpas- 
sungen beider.” In this the author’s aim was to consider 
each case of cross-fertilisaticn in all its possible bearings, 
the advantage to the flower and to the insect, and how 
the one in its contrivances to assure its ends acted and 
reacted on the other; there was the evolution of the 
powers of the insect step by step with some advantage 
to the plant. Naturally the scheme was too vast, too 
grand to be entirely accomplished through the labours, 
direct or indirect, of any one .nan; and, so far as regarded 
anthophilous insects, Hermenn Müller chiefly confined 
his attention to the bees, cescribing the modifications 
which fit them for a floral oart, and proving that such 
modifications had been gradually evolved. This work of 
H. Müllers has been the guide-book of a host of 
workers during these last sleven gears, and we most 
cordially greet its appearance now in an English transla- 
tion by Mr. D’Arcy W. Thompson. The very recent 
death of its painstaking and worthy author adds a peculiar 
interest to its publication ; in it he has incorporated all 
his most recert observations, so that it is not only a 


” 


translation but a new and importantly enlarged edition—a’ 


monument to his fame. We regret that the translator did 

not think fit to give us the author's preface, which, though 

but four pages, contained muca of practical interest, gave 

us an insight into Miiller’s labours as a teacher of natural 

science in the High School at Lippstadt, and would have 

been a worthy affix to the zenial prefatory notice of 
VOL. XXVIII.—No. 72€ 
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Charles Darwin. One other regret and we are done. 
Why are the modest but pregnant words on the title- 
page of the original nowhere alluded to in the transla- 
tion? This work, for which Darwin felt grateful—this 
book containing “an enormous mass of original observa- 
tions on the fertilisation of flowers and on the part which 
insects play in the work,” we quote again Darwin—the 
author himself styles ‘‘ Ein Beitrag zur Erkenntniss des 
Ursachlichen Zusammenhanges in der Organischen 
Natur,” but the translation says nothing of this. 

So far as we have been able to judge, the translation 
has been most succesgfully accomplished, but a great deal 
of new material hag been added. Some of the origina! 
is omitted, and many new figures have been introduced. 
The systematic parteof the book, most happily for the 
reader, has been rearranged from Endlichtr’s system to 
that of Bentham and Hooker's “ Genera Plantarum.” 
The translator, disliking the word “ pollination” as a 
translation for “‘ Bestäubung,” “has throughout [not 
quite] used the word ‘fertilisation’ to imply application of 
pollen to the stigma, without definite reference to the result ° 
of the act; that is to say, he has translated ‘ Bestaubung ` 
and ‘Befruchtung’ by the same English word.” We 
would have much preferred the use of the ‘ungainly ”' 
word, though possibly a more gainly one might have been 
invented. For it is awkward in a scientific treatise to 
refer to a sterile fertilisation (Bestäubung), while a sterile 
besprinkling or dusting of pollen would sound no way 
queer ; the two functions of besprinkling and fertilising 
at any rate are distinct, and we should have some way of 
saying so. The list of all works relating to the subject 
is a very important addition to the book, and the copious 
and well compiled indices deserve our gratefuléhanks. The 
translators acknowledgments to his friend the assistant 
curator of Cambridge University Herbarium reminds us 
that not only since these pages were sent by him to press 
have Darwin and Hermann Müller ceased from their 
labours, but that Mr. T. H. Corry of Caius College has,in the 
very first promise of his caregr, and while in the pursuit 
of the very flowers he loved so well, fallen a victym to a 
boating accident, and added one to the memories that 
will cling around this volume. 

As an example of the illustrations we are enabled to 
give the accompanying woodcut of the pretty Alpine 
Primrose (Primula integrifolia). It is one of the red- 
flowered heterostyled species, and is adapted for Lepi- 
doptera by its colour and the narrowing of the mouth of 
the tube. It will be remembered that the species of prim- 
rose were the subject of a series of interesting researches 
by Darwin which showed that in the common Primrose 
P. veris) the stigma in the long-styled form pgssesses 
papillz three times as long as those of the short-styled 
form, and that the pollen grains of the long stamen are 
half as large again as those of the short. The same 
holds good of P. auricula and P. sinensis, and these 
Primulas are very unproductive in the absence of insects, 
but fully productive when artificially fertilised or when 
insects have access to them. 

The last few pages of this translation treat of the 
subject of the origin of flowers, which has chiefly been 
discussed by Hermann Miiller, since the appearance of 
the first edition, in a series of essays, several of which 
appeared from time to time in these columns, tracing 


514 


NATURE 


~ 


[Sept. 27, 1883 





the first appearance of vegetation to aquatic forms. With 
the change to dry localities, from the vascular Cryptogams 
seem to have been developed wind-fertilised unisexual 
flowers—thus first the Gymnosperms, and from these 
afterwards the Angiosperms have arisen. Finally from 
the wind-fertilised Angiosperms entomophilous flowers 
arose; insects came first accidentally and afterwards 
regularly to seek their food on flowers, and natural 
selection fostered and perfected every change which 
favoured insect visits, and thereby aided cross-fertilisa- 
tion. With the transition to insect-fertilisation came on 
the one hand great economy of pollen, but on the other 
hand the uncertainty of insect visits made it as arule 
necessary that self-fertilisation should remain possible. 
Thus, though descended from wnigexual (anemophilous) 
anéestors, entomophilous flowers are usually herma- 
phrodite, and are capable to a great extent of ferti- 


Primula integrifolia, L. A.—Short-styled, B.—Long-styled plant (nat. size). 
Stigmatic papillze of short-styled flower. F, G.—Ditto of long-styled flower. 
K.—Moistened pollen of short-styled flower, L.—Ditto of long-styled flower. 


(x 7). 


ment, and their dexterity, have produced various odours, 
colours, and forms of flowers, and thus have flowers and 
insects progressed together towards perfection. All this 
leads on to the final proposition with which this general 
retrospect ends, that the forms, colours, and odours of 
the flowers in a particular region must depend in th® 
closest manner upon the insect fauna of the region, and 
especially upon the relative abundance of the various 
classes of insects in it. 

The whole subject of the fertilisation of flowers is one 
of still unexhausted resources. 
yolume have references to what is known, and will find 
out easily the immense amount of details still waiting in- 
vestigation. An almost new subject is one that has been 
lately referred to in our columns by Prof. A. W. Bennett, 
on the constancy of insects in their visits to flowers ; and 
several new lines of research are pointed out in Mr, 
Darwin’s preface. ¥t is a subject within the reach of all 


The student will in this ; 
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lising themselves when insect visits fail. But in the 
course of further development many of them have so 
increased their means of attracting insects (by colour, 
perfume, honey, &c.) that the power of self-fertilisation 
has become superfluous, and finally has been lost. 
Insects, in cross-fertilising flowers, endow them with off- 
spring, which, in the struggle for existence, vanquish 
those individuals of the same species which are the ôff- 
spring of self-fertilisationt The insects must therefore 
operate by selection in the same way as do unsciantific 
cultivators among men, who preserve the most pleasing 
or most useful specimens, and reject or neglect the 
others. In both cases sel@ction in course of time brings 
those variations to perfection which correspond to the 
taste or to the needs of the selective agent. Different 
groups of insects, according to their sense of taste or 
colour, the length of their tongues, their way of move- 





C.—Short-styled, D.—Long-styled flower in section (nat. size). E.— 
H.—Stigma of short-styled flower, I.—Ditto of long-styled flower 


honest, patient observers. It is limited practically to no 
clime and season. Some of Miiller’s observations were 
made on flowers grown in windows, and all were carried 
on amid the somewhat scant leisure of a busy profes- 
sional life. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with tre writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents tf keep iheir letters 
as short as possible, The pressure on his space ws so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. | 


Iguanodon 


Since I wrote the account of M. follo’s researches on 
Iguanodon, which appeared in NATURE of September 6 (p. 439), 
I have had the advantage 8f some conversation with Prof. Marsh 
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on the subject, and am anxious to state one or two matters which 
I learned from him concerning questions raised in my review, 
Prof. Marsh has visited Brussels since I was there, and since M. 
Dollo’s memoirs referred to əy me were in print, and has 
“examined the Iguanodon skeletons with M. Dollo, this being the 
second occasion on which he has seen the collection. After 
having examined the specimens now available he is of opinion 
that the question whether the bones considered by M. Dollo to 
be sternal are in reality such, or clavicles, is still an open one. 
The form of the bones, whic: are undoubtedly identical] with 
thoseé in the British Museum sp :cimen determined by Prof. Marsh 
to be clavicles, is exactly that cf clavecles and unlike that of any 
known sternal bones. There can be no doubt that they belong 
to the ptctoral arch, but the j.osition in which they have been 
found in two Bernissart specimens points to their belonging 
rather behind than in front of the coracoids. It is, however, 
Prof, Marsh believes, just possible ghat they may have fallen 
forward into the position in which they there occur, and he 
awaits the results to be attained from their examination in the 
other Bernissart specimens before making up his mind. In the 
closely-allied Hypsilophodon the sternum is a single broad- 
keeled plate. In the case of the British Museum specimen one 
of the bones is attached to the ;capula. At all events, he points 
out that should these bones really prove to be sternal, it does not 
follow that Iguancdonehad ni clavicles at all, for there is a 
process on the scapula indicating the presence of a clavicle, and 
such a bone, possibly very small and rudimentary, may yet be 
found to exist. 
The statement of Prof. Mars that the post-pubis in Iguanodon 
“is long and slender, and ¢zco7zplete, is correct; the conclusion 
that it was not so arose from a misunderstanding of the exact 
meaning of the term incomp ete, as used. It denotes that in 
Iguanodon the bone goes not e tend, as it does in some Dinosauria 
(Hypsilophodon), Lackwards as far as the ischia, or farther, as in 
some birds, and this, as will bẹ seen by reference to the figure is 
the case in Iguanodon, in whish the post-pubis does not extend 
much further back than just beyond the ischial tuberosity. The 
fact is proved clearly by British specimens as well as by those of 
Bernissart. Prof, Marsh has observed that in two or three of the 
Bernissart skulls sutures are distinctly to be seen. 
H. N. MOSELEY 
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Prof. Henrici’s Address at Southport 


THOUGH a member of many years’ standing of the British 
Association, I have not had the advantage of being present at 
the current meeting, and am <ltogether indebted to the report in 
NATURE for a knowledge of Prof. Henrici'’s opening address in 
Section A, 

It is much to our advantage to have our educational deficiencies 
in certain points indicated to us in so candid and, at the same 
time, so kindly a manner as. Prof, Henrici has done on this 
recent as well as on former occasions; and I hope we shall 
profit by such friendly criticism. Had I been present, however, 
I should have ventured to renark on two heads of the address, 
that I thought Prof. Henrici underrated (1) the extent to which 
the modern geometry has ben cultivated in these countries by 
many who have not been fetiered by the ‘‘slavery of examina- 
tions” (an expression in wlich I entirely sympathise), chiefly 
under the influence of the preat geometer Chasles’ works; (2) 
the character of the instruc ion our youth receive in decimal 
arithmetic, the abbreviated methods of processes in which being 
certainly found in our better class of text-books, notably in that 
of the late Prof. de Morgan, dating back some fifty years, may 
be assumed to be taught generally in our higher-yrade schools, 
as I certainly know to be the case in several. Other remarks, 
turning rather on matters of opinion than of“fact, which occur to 
me, would be considered, probably, out of place here. 

J. J. WALKER 





Scientific Aspects of the Java Catastrophe 


Your excellent leading ar icle on this great event omits to 
call attention to a factor which I Have long maintained to be of 
the greatest interest and importance from the point of view of 
meteorology and geology in general. I allude to the quantity 
of gases or vapour emitted during the eruptions. This must 
bear a direct relation to the quantity of matter emitted (what- 
ever its form) and alsa to “he height and distance to which 
the matter may be ejected or :frried. 

Now I hold that such vast quantitiesyof gases as must have 


been liberated on this occasion cannot be passed over or talen 
as having no action on our atmosphere. Whatever the addition 
made, temperature and currents are influenced by it either locally 
or over great extents of the earth’s surface, and if it were 
possible to take account of the height @tained by the gases, 
their temperature of liberation, and the point of the surface of 
the globe whence proceeding, some judgment might be at- 
tempted of their action. In the present state of meteorology 
we know nothing of these quantities, but it is justifiable to 
assume that the upper currents of the air may be thus profoundly 
influenced, and that in certain cases cyclones may thus be 
generated. The present very fine dry weather we are enjoying 
here, with the high and steady barometer, may be a result of the 
great eruption, and it will be worth while to note if any ab- 
normal conditions of atmosphere be found to prevail during the 
coming months, J. P. O'REILLY 
Dublin, September 19 j 





“ Elevation and Subsidence” 


MR. YOUNG appears to think that I hold the view that rocky 
matter will melt at a Jower temperature when under greater 
pressure. I did not intend, in my letter of August 24th, to ex- 
press such an opinion as my own, but only to say that this was 
not a settled question ; quoting the experiments upon which the 
doubt was founded. 

Again, I merely mentioned the hypothesis that the matter of the 
nucleus may be above its own critical temperature as “‘con- 
ceivable.” To all Mr. Young’s present queries I should be 
disposed to answer in the affirmative, except to the second—“*]o 
not the ‘rigidity’ calculations incontestably show that the earth 
is extremely rigid, z.¢. solid?” Asa geologist I do not concern 
myself anxiously about the nucleus. But to hold that the super- 
ficial parts are rigid I assert to be absolutely contrary to the 
known facts of geology. Perhaps it will be said that they ought 
to be, and therefore so much the worse for the facts. 

Again, I say that mere plasticity of the upper layers will not 
explain the phenomena. The arrangement of rocks in the ìn- 
terior of mountain chains shows that the crust has been pushed 
over the surface towards them. It must, therefore, rest on a 
lubricating substratum. Again, mountains tend to rise and sedi- 
mental plains to sink. If mere plasticity were all, the reverse 
would happen. °. 

As I understand it, the tidal argument for rigidity amounts ta 
this, If the earth were not rigid, the fortnightly tide would be in- 
appreciable. But Prof. Darwin, after most laborious and involved 
reductions of observations made at the instance of the Indian 
Government, has come to the conclusion that such a tide can be 
detected—not of its full amount, however (<o far negativing 
absolute rigidity), but something less than three-quarters of that. 
The undiminished amount ought toe 44inchesonly. The barrier: 
caused by my ‘‘roots of the mountains,” which, as nvtiged by 
Mr. Gardner, would break up the continuity of the substratum, 
would, as I have elsewhere pointed out, be great obstacles to the 
formation of tides in it. O, FISHER 

Harlton, Cambridge, September 20 





A Complete Solar Rainbow 


ALTHOUGH I quoted Capt. Winchester’s figures as to the 
diameter of the circumsolar bow, mentioned in my letter cn 
p. 436, I may add that this measurement was checked by tha: 
of the chief officer (Mr. Grant), who took the distances from the 
horizon to the inner rim of the bow on both sides, and subtracted 
thgm from 180°, In the case of the Captain’s measurements, in 
the first instance, he measured from the inner rim of the bow to 
the edge of the sun. This was doubled, and the diameter of the 
sun added to it. Under these circumstances I can hardly believe 
there could have arisen the mistake suggested by Dr. Ingleby. 

September 17 D. Morris 





C. M. INGLEBY (p. 489) is clearly mistaken in supposing 
that D. Morris’s description in NATURE (p. 436) referred to a 
real rainbow, for he makes no mention of any rain, the phenc- 
menon being on a thin film over the sky. It must have been a 
salar halo, differing from an ordinary one only in being more 
distinctly coloured than usual. I have on rare occasions sven 
small portions of an ordinary halo very brilliantly coloured, but 
never saw a complete one so. T. W. Backnousr 

Sunderland, Sepfember 24 ° 
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Animal Intelligence 


peared among the numerous instances under this head already 
It is to be found in Vogt 
and Specht’s ‘‘ Die Säugetiere in Wort und Bild” (p. r1). The 
writer of the text of that work says :—‘‘I have myself seen a 
ease in which a chimpanzee, who had got himself a little 
scratched by the point of a slightly projecting nail in the wall of 
his cage, first carefully examined the same, then sought to remove 
it, and afterwards, when he was let out, immediately proceeded 
tə search for the head of the nail on the outside of the wall, 
and then, on finding it, began to try to pull out the nail with his 
fingers and teeth, and when this was done for hiin with a pair of 
pincers, broke out into lively demonstrations of joy.” : 

Camberwell, September 18 GEO. G. CHISHOL 

` @ 


THE BRITISH ASSOCTA TION 
' SOUTHPORT, Tuesday. 


(“ON SIDERING general results, the Southport meeting 

must be regarded as a decided success. The number 
of tickets sold has been over 2,650, and. the funds 
will therefore be ample to provide for scientific research. 
The supply of papers has been kept up in all Sections, 
and the quality of them has certainly reached a fair 
average. The weather with two exceptions has been fine, 
‘and the accommodation ample. The soirées have been all 
that could be wished, to which the beautiful trees, ferns, 
and palms in the Winter Gardens have contributed,and the 
exhibition connected with it afforded points of interest 
for people of varied tastes. The local officers have 


. worked well and shown both application and forethought, 


and the excursions, if not of a particularly scientific 
character, have certainly been the means of the Associa- 
tion receiving much hospitality, and seeing many places 
of interest, and some of beauty. 

The General Committee meeting on Monday was very 
largely attended, and after the exceedingly well expressed 
speeches of Principal Dawson and Sir Charles Tupper, 
the feelire was strong that the meeting in Canada will be 
a success, and that the greater the number who go 
the better will the Canadians be pleased. Sir Charles 
Tupper stated that, after a long experience of the Canadian 
House of Commons, he never saw a vote so unanimously 
passed as the appropriation of 40007. for the forthcoming 
meeting. There are many who still think it a mistaken 
policy for the Associatign to leave the shores of these 
islands, but all of those who were present fully sympa- 
thised with the very strong expression of approval that met 
announcement after announce ment of cheap passages, 
free railway journeys, and magnificent hospitality offered 
by the Dominion. General satisfaction was expressed at 
the announcement that those who are unable to spare the 
time for the long excursions to the Rocky Mountains and 
elsewhere after the Canada meeting will be allcwed to 
make those expeditions before the meeting, which will 
commence on August 27, under the presidency of Prof. 
Lord Rayleigh. 

For the 1885 meeting Birmingham and Nottingham did 
not put in applications, the competing towns being Aber- 
deep and Bournemouth. In favour of the former itavas 
urged that the members of the Association by that time 
will be so accustomed to long journeys that they will 
think nothing of the distance to Aberdeen, and that the 
Scotch meetings have always been a success, both as to 
numbers and as to the. position of those who attended. 
In favour of Bournemouth it was urged that first meet- 
ings were always a great success, as at Brighton and 
the present meeting at Southport. The vote was for the 


-northern University town; but there was an expression 


of feeling that the claims of the watering-place should 


not ‘be forgotten in 1886. 
Prof. Ball’s lecture was the most successful of the 


` addresses delivered in the Pavilion. , The building, as 


originally constru€ted, was oval in shape, with a gallery 
` e, 


| , | extending round it, and its acoustic properties were th 
I AM not aware whether or not the following case has ap- : 


good ; subsequently an ordinary theatrical stage a 
appointments were added to it, which latter were or 
partially removed for the meeting, and the building w 
certainly but ill adapted for the large audiences whi 
endeavoured to find room in it. The Reception Roc 
at the Cambridge Hall left nothing to be desired, exce 
a wish that it had been on the ground floor. 

In the Geographical Section much interest was felt 
along paper by Mr. H. H. Johnson, on a visit to” N 
Stanley’s stations on the River Congo. The author re 
a letter he had just received from Mr. Stanley, in whi 
that explorer gives expression to his belief that the Riv 
Congo will give civilisation afld commerce to the k 
Continent. In this Section also an interesting paper w 
read by Mr. Wm. Hané@ock of the Chinese Imperial C1 
tom Service, on the volcanic and earthquake regions 
Central America; by the Rev. S. J. Perry, on Nos V 
and the south-west of Madagascar, which he visited f 
the late transit of Venus. 

The address of Sir Frederick Bramwell to the worki 
men was a very great success; his good voice agd ea 
style told with effect on the crowde@ audience of worki 
men who came to learn about the telephone, which w 
aa! shown to be an important factor in commerc. 
ife. 

The following is the list of grants of money app: 
priated by the General Committee to scientific purpo: 
for next year :— 


A—Mathematics and Physics 


Brown, Prof. Crum—Meteorological Observations on Ben 
Nevis sine. et aae. abe, “aie. TAA Tee GRP, Where 
Foster, Prof. G. Carey—Electrical Standards ... 
Schuster, Prof.—Meteoric Dust .. ... .. a 
Abney, Capt.—Standard of White Light... n.. aa u 
Scott, Mr. R, H.—Synoptic Charts of the Indian Ocean 
Stewart, Prof, Balfour—Meteorolozical Observatory near 
Chepstow mE ee ae ee ee a ee 
Shoolbred, Mr. J. N.—Reduction of Tidal Observations 
Darwin, Prof, G. H.—Harmonic Analysis of Tidal Ob- 
servations... Moa, a! o “Rie: n eke: dee. A 


B— Chemistry o 

Odling, Prof.—Photographing the: Ultra-Vivlet Spark 

Specta: es" eu’ take aee Sis Hoi ees ead vase 
C— Geology 


Etheridge, Mr. R.—Earthquake Phenomena of Japan .. 
Williamson, Prof. W. C.—Fossil Plants of Halifax 
Sorby, Dr. H. C.—British Fossil Polyzoa... ... 0 
Prestwich, Prof.—Erratic Blocks... ... 
Etheridge, Mr. R.—Fossil Phyllopoda 
ROCKS > 2 case he. hoes Ree, “Bas, cane’. Saws. eam - eee 
Hull, Prof. E.—Circulation of Underground Waters 
Evans, Dr. J.— Geological Record Soi: eee tee 
Green, Prof. A. H.—Raygill Fissure... na aa cee owe, 
Prestwich, Prof.—International Geological Map of Europe 
D— Biology 
Newton, Prof.—Zoological Bibliography .. .., 
Sclater, P. L.—Natural History of Timor Laut... ... 
Lankester, Prof. Ray—Table at the Zoological Station at - 
Naples -me Wia cig eet SR) Ser eee eee oe 
Harrison, J. Park—Facial Characteristics of Races in the 
British Isles: cow | wear aay. wae (ote is 
Hooker, Sir J.—Exploring Kilimandjaro and 
Mountains of Equatorial Africa ... ... 
Cordeaux, Mr. J.—Migration of Birds 
Foster, Dr. M.—Coagulatign of the Blood tee. aes, See 
Stainton, Mr. H. T.~—Record of Zoological Literature '... I 


E— Geography 
Godwin-Austen; Lieut.-Col.—Exploration of New Guinea 1 
F—Economic Science. and Statistics 


of the Palæozoic 


the adj oining 


Brabrook, Mr. E. W.—Preparation of the Final Report of 


the Anthropometgc Committee .., 
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G—M chanics 
Bramwell, Sir F.—Patent Legislation 1... ua. se 
Total Gow aer cen 


SECT(ON D 
BIOLOGY 


OPENING ADDRESS BY ProF. E. Ray LANKESTER, M.A., 
F.R.S., F.L.S., PRES DENT OF THE SECTION, 


It,has become the custom for the presidents of the various 
Sections of this Association to open the proceedings of the depart- 
ments with the chairmanship of whic}? they are charged by formal 
addresses. In reflecting on the topics which it might be desir- 
able for me to bring under your notice, as your president, on the 
present occasion, it has oc@u‘red to me that I might use this 
opportunity most fitly by departing somewhat from the prevailing 
custom of reviewing the proyress of science in some special 
direction during the past year, and that, instead of placing before 
you a summary of the results recently obtained by the investiga- 
tions of biologists in this or that line of inquiry, I might ask 
your attention and that of the external public (who are wont to 
give some kindly considera ion to the opinions expressed on 
these occasions) to a matter which is even more directly con- 
nected with the avowed object of our Association, namely, ‘the 
Advancement of Scien®&.” | propose to place before you a few 
observations upon the provision which exists in this country for 
the advancement of that braich of science to which Section D 
is dedicated—namely, Biolog 7. 

I am aware that it is usua] for those who speak of men of 
science and their pursuits to iznore altogether such sordid topics 
as the one which I have chcsen to bring forward. A certain 
pride on the one hand, and :. willing acquiescence on the other 
hand, usually prevents those who are professionally concerned 
with scientific pursuits from ¢xposing to the public the pecuniary 
destitution and the consequer t crippling and languor of scientific 
research in this country. Thuse Englishmen who take an interest 
in the progress of science are apt to suppose that, in some way 
which they have never clearly understood, the pursuit of scientific 
truth is not only its gyn reward, but also a sufficient source of 
food, drink, and clothing. Whilst they are interested and 
amused by the remarkable d'scoveries of scientific men, they are 
astonished whenever a propcsal is mentioned to assign salaries to 
a few such persons sufficie:t to enable them to live decently 
while devoting their time <.nd strength to investigation. The 
public are becoming more aid more anxious to have the opinion 
or report of scientific men upcn matters of commercial importance, 
or in relation to the public health; and yet in ninety-nine caes 
out of a hundred they expect to have that opinion for the asking, 
although accustomed to pay other professional men handsomely 
for similar service. There is, it appears, in the public mind a 
vague belief that men who o:cupy their time with the endeavour 
to add-to knowledge in this or that branch of science are 
mysteriously supported by the State Exchequer, and are thus 
fair game for attacking with all sorts of demands for gratuitous 
service; or, on the other hand, the notion at work appears 
sometimes to be that the raking of new knowledge—in fact, 
scientific discovery—is an ngreeable pastime, in which some 
ingenious gentlemen, whose business in other directions takes up 
their best hours, find relaxition after dinner or on the spare 
hours of Sunday. Such mistaken views ought to be dispelled 
with all possible celerity and determination. It is in part owing 
to the fact that the real stat of the case is not widely and per- 
sistently made known to the public, that no attempt is made in 
this country to raise scientific research, and especially biological 
research, from the conditicn of destitution and neglect under 
which it suffers—a condition which is far below that of these 
same interests in France aid Germany, and even in TIolland, 
Belgium, Italy, and Russia, and is discreditable to England in 
proportion as she is richer than other States. 

It appears to me that, in placing this matter before you, I may 
remove myself from any susgestion of self-interest by at once 
stating that the great defect to which I shall draw your attention 
is xot that the few txisting public ‘positions which are open in 
‘his country to men who intend to devote their chief energies to 
binlogical research are endowed with insufficient salaries ; but 
chat there is not anything lil e a sufficiently large number of those 
oosts, and that there is in tlat respect, from a national point of 
Hew, a pecuniary starvation of biology, a withholding of money 
vhich (to use another metapher) is no less the sinews of the 
var of science against ignorance than of other less glorious cam- 
vaigns. Surely men engaged in the scientific profession may 
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advocate the claim of science to maintenance and needful 
pecuniary provision! It seems to me that we should, if neces- 
sary, swallow, rather than be controlled by, that pride which 
tempts us to paint the scientific career as one far above ard 
independent of pecuniary considerations ;®w hereas all the while 
we know that knowledge is languishing, that able men are drawn 
off from scientific research into other careers, that important 
discoveries are approached and their final grasp relinquished, 
that great men depart and leave no disciples or successors, simply 
for want of that which is largely given in other countries, of that 
which is most abundant in this country, and is so lavishly ex- 
pended on armies and navies, on the development of commercial 
resources, on a hundred injurious or meaningless charities—viz., 
money, 

I have no doubt that I have the sympathy of all my hearers in 
wishing for more extensive provision in this country for the 
prosecution of scientific research, and especially of biological 
research. I need hardly remind this audience of the almost 
romantic history of some of the great discoveries which have 
been made in reference tosthe nature and history of living things 
during the past century. The microscope, which wis a drawing- 
room toy a hundred years ago, has, in the hands of devoted and 
gifted students of nature, been the means of giving us knowledge 
which, on the one hand, has saved thousands of surgical patients ` 
from terrible pain and death, and, on the other hand, has laid 
the foundation of that new philosophy with which the name of 
Darwin will for ever be associated. When Ehrenberg and, 
later, Dujardin described and figured the various forms of 
Monas, Vibrio, Spirillum, and Bacterium which their microscopes 
revealed to them, no one could predict that fifty years later these 
organisms would be recognised as the cause of that dangerous 
suppuration of wounds which so often defeated the beneficent 
efforts of the surgeon and made an operation in a hospital ward 
as dangerous to the patient as residence in a plague-stricken city. 
Yet this is the result w hich the assiduous studies of the biologists, 
provided with laboratories and maintenance by Continental States, 
have in due time brought to light. Theodore Schwann, professi r 
at Liége, first showed that these Bacteria are the cawe of the 
putrefaction of organic substances, and subsequently the French 
chemist Pasteur, professor in the Ecole Normale of Paris, con- 
firmed and extended Schwann’s discovery, so as to establish the 
belief that all putrefactive changes are due to such minute 
organisms, and that if these organisms can be kepf'at bay ro 
putrefaction can occur in any given substance, 

It was reserved for our countryman, Joseph Lister, to apply 
this result to the treatment of wounds, and by his famous 
antiseptic method to destroy by means of special poisons the 
putrefactive organisms which necessarily find their way into the 
neighbourhood of a wound, or of the surgeon’s knife and 
dressings, and to ward off by similar means the access of such 
organisins to the wounded surface, ° The amount of death, not 
to speak of the suffering short of death, which the knovwdedge 
of Bacteria gained by the microscope has thus averted is incal- 
culable. 

Yet further, the discoveries of Ehrenberg, Schwann, and 
Pasteur are bearing fruit of a similar kind in other directions. 
It seems in the highest degree probable that the terrible scourge 
known as tubercular consumption or phthisis is due to a parasitic 
Bacterium (Bacillus), discovered two years since by Koch af 
Berlin, as the immediate result of investigations which he was 
commissioned to carry on at the public expense, in the specially 
erected Laboratory of Public Iealth, by the German Imperial! 
Government. The diseases known as erysipelas and glanders « r 
farcy have similarly, within the past few months in Germen 
Stage-supported laboratories, been shown to Fe due to the 
attacks of special kinds of Bacteria. At present this inow¢edge 
has not led to a successful method of combating those diseases, 
but we can hardly doubt that it will ultimately do so. We are 
warranted in this belief by the fact that the disea‘e known as 
“splenic fever” in cattle and ‘‘ malignant pustule” or anthrax in 
man has likewise been shown to be due to the action of a special 
kind of Bacterium, and that this knowledge has, in the hands «f 
MM. Toussaint and Pasteur, led to a treatment in relation to 
this disease similar to that of vaccination in relation to small-pox. 
By cultivation a modified growth of the anthrax parasite 's 
obtained, which is then used in order to inoculate cattle and 
sheep with a mild form of the disease, such inoculation having 
the result of rendering the cattle and sheep free from the attacks 
of the severe form of disease, just as vaccination or inoculatic n 
with cow-pox protects man from the attack pi the deadly sma!}- 
pox. One other case I may call to mind in which knowledge 
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of the presence of Bacteria as the cause of disease has led to 
successful curative treatment. A not uncommon affliction is 
inflammation of the bladder accompanied by ammoniacal 
decomposition of the urine. Microscopical investigation has 
shown that this ammoniacal decomposition is entirely due to the 
activity of a Bacterium. Fortunately this Bacterium is at once 
killed by weak solutions of quinine, which can be injected into 
the bladder without causing any injury or irritation. This 
example appears to have great importance, because it is the 
fact that many kinds of Bacteria are not killed by solutions of 
quinine, but require other and much more irritant poisons to 
destroy their life, which could not be injected into the bladder 
without causing disastrous effects. Since some Bacteria are 
killed by one poison and some by another, it becomes a matter 
of the keenest interest to find out all such poisons ; and possibly 
among them may be some which can be applied so as to kill the 
Bacteria which produce phthisis, erysifelas, glanders, anthrax, 
and other scourges of humanity, whilst not actinz injuriously 
upon the body of the victim in which these infinitesimal parasites 
ai doing thejr deadly work. In such ways as this biology has 
turned the toy ‘‘magnifying-glass” of the last century into a 
saver of life and health. 

No less has the same agency revolutionised the thoughts of 
men in every branch of philosophy and speculation, The 
knowledge of the growth of the chick from the egg and of other 
organisms from similarly constituted beginnings has been slowly 
and continuously gained by prodigious Jabour, extending over 
generation after generation of students who have occupied the 
laboratories and lived on the stipends provided by the Govern- 
ments of European States—not English, but chiefly German, It 
is this history of the development of the individual animal and 
plant from a simple homogeneous beginning to a complex 
heterogeneous adult which has furnished the starting-point for 
the wide-reaching Doctrine of Evolution, It is this knowledge, 
coupled with the knowledge of the myriad details of structure of 
all (inde of animals and plants which the faithful occupants of 
laboratories and the guardians of biological collections have in 
the past hundred years laboriously searched out and recorded— 
it is this which enabled Darwin to propound, to test, and to 
firmly establish his theory of the origin of species by natural 
selection, and finally to bring the origin, development, and 
progress of, man also into the area of . physical science. I have 
said enough, in referring only to two very diverse examples of 
the far-reaching consequences flowing from the discoveries of 
single-minded investigators in biological science, to remind my 
hearers that in the domain of biology, as in other sciences, the 
results attained by those who have laboured simply to extend 
our knowledge of the structure and properties of living things, 
in the faith that every increase of knowledge will ultimately 
bring its blessing to humanity, have in fact led with astonishing 
rapidity to conclusions affecting most profoundly both the bodily 
and the mental welfare of the community. 

We who know the beneficent results which must Aow more 
and more from the labours of those who are able to create new 
knowledge of living things, or, in other words, are able to aid 
in the growth of biological science, must feel something more 
than regret—even indignation—that England should do so small 
a proportion of the laborious investigation which is necessary, 
and is being carried on for our profit by other nationalities. It 
must not be supposed, because we have had our Harvey and our 
Darwin, our Hunter and our Lister, that therefore we have done 
‘and are doing all that is needful in the increase of biological 
science. The position of this country in relation to the progress 
of science is not.to be decided by the citation of great names. 

We require to look more fully into the matter than this. Whe 
quesfion is not whether England has produced some great 
discoverers, or as many as any other nationality, but whether we 
might not, with advantage to our own community and that of the 
civilised world generally, do far more in the field of scientific 
investigation than we do. 

It may be laid down as a general proposition, to which I 
know of no important exception, that scientific discovery has 
only been made by one of two classes of men, namely—(1) those 
whose time could be devoted to it in virtue of their possessing 
inherited fortunes ; (2) those whose time could be devoted to it 
in virtue of their possessing a stipend or endowment especially 
assigned to them for that purpose. 

Now it isa very remarkable fact that in England, far more 
than in any other country, the possessors of private fortunes 
have devoted themselves to scientific investigation. Not only 
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have we in all parts of the: country numerous dilettanti! who, 
especially in various branches of biology, do valuable work in 
continually adding to knowledge, quietly pursuing their favourite 
study without seeking to reach to any great eminence, but it is. 
the fact that many of the greatest names of English discoverers 
in science are those of men who held no professional position 
designed to maintain an investigator, but owed their opportunity 
simply to the fact that they enjoyed a more or less ample income 
by inheritance. Thus, Harvey possessed a private fortune, 
Darwin also, and Lyell. Such also is true of some of the 
English naturalists, who more recently have most successfully 
devoted their energies to research. Those who wish to defend 
the present neglect of the Government and of public institutions 
to provide means for the carryinggon of scientific research in 
this country are accustomed to declare as a justification for this 
neglect that we do very wgll without such provision, inasmuch 
as the cultivation of science here flourishes in the hands of those 
who are in a position of pecuniary independence, The reply to 
this is obvious. If those few of our countrymen who by 
accident are placed in an independent position show such ability 
in the prosecution of scientific research, how much more would 
be effected in the same direction were the machinery provided 
to enable those also who are zot accidentally favoured by fortune 
to enter upon the same kind of work? Phe number of wealthy 
men who have distinguished themselves in scientific research in 
England is simply evidence that there is a natural ability and 
liking for such work in the English character, and is a distinct 
encouragement to those who have it in their power to do so to 
offer the opportunity of devoting themselves to research to a 
larger number of the members of the community. It is 
impossible to doubt that there are hundreds of men amongst us 
who have as great capacity fer scientific discovery as those 
whom fortune has favoured with leisure afd opportunity. It 
cannot be doubted that, were the means provided to enable even 
a proportion of such men to give themselves up to scientific 
investigation, great discoveries of no less importance to the 
world than those relative to the cause; of disease and the 
development of living things from the egg—which I have cited 
—would be made as a direct consequeiite of their activity, 
whereas now we must wait until in due course of time these 
discoveries shall be made for us in the laboratories of Germany, 
France, or Russia. 

It should further be pointed out that it is altogether a mistake 
to suppose that the existence amongst us of a few very eminent 
men is any evidence that we are contributing largely to the hard 
work of careful study and observation which really forms the 
material upon which the conclusions of eminent discoverers are 
based. You will find in every department of biological know- 
ledge that the hard work of investigation is being carried on by 
the well-trained army of German observers. Whether you ask 
the zoologist, the botanist, the physiologist, or the anthropologist, 
you will get the same answer: it is to German sources that he 
looks for new information; it is in German workshops that 
discoveries, each small in itself, but gradually leading up to 
great conclusions, are daily being made. To a very large extent 
the business of those who are occupied with teaching or applying 
biological science in this country consists in making known what 
has been done in German laboratories; our English students 
flock to Germany to learn the methods of scientific research ; 
and to such a state of weakness is English science reduced for 
want of proper nurture and support, that even on some of the 
rare occasions when a capable investigator of biological problems 
has been required for the public service, it has been necessary tc 
obtain the assistance of a foreigner trained in the laboratories o! 
Germany, 

Let me now bif€fly explain what are the arrangements, ir 
number and in kind, which exist in other countries for the 
purpose of promoting the advancement of biological science, 
which are wanting in this country. 

In the German Empire, with a population of 45,000,000, 
there are twenty-one universities. These universities are ver} 
different from anything whigh goes by the name in this country, 
Amongst its other arrangements devoted to the study and teach 
ing of all branches of learning and science, each university ha: 
five institutes, or establishments, devoted to the prosecution o 
researches in biological science. These are respectively the 
physiological, the zoological, the anatomical, the pathological 


e 
1 I use this word in its best and tru®t sensepand would refer those wh 
have been accustomed to associate with it some implication of contempt, ti 


the wise and appreciative r@narks of Goethe on Dilettanti. 
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and the botanical. In one of these universities of average size, 
each of the institutes named consists of a spacious building 
containing many rooms fittel as workshops, provided with 
instruments, a museum, and, in the last instance, with an experi- 
mental garden. All this is provided and maintained by the 
State. At the head of each institute is the university professor 
respectively of physiology, of zoology, of anatomy, of pathology, 
or of botany. Heis paid a stipend by the State, which in the 
smallest university is as low «us 120/., but may be in others as 
much as 700}, and averages say 400/, a year. Considering the 
relative expenditure of the professional classes in the two 
countries, this average may be takea as equal to 800/, a year in 
England.+ Besides the profesor, each institute has attached to 
it, witk salaries paid by the Sate, two qualified assistants, who 
in course of time will sugceed to independent positions. A 
liberal allowance is also made to each institute by the State for 
the purchase of instruments, snateriql for study, and for the pay 
of servants, so that the total expenditure on professor, assistants, 
laboratory service, and n:ain'enance, averages 8o0/. a year for 
each institute—reaching a~ 1uch as 2000/. or 3000/, a year in 
the larger universities. It i. the business of the professor, in 
conjunction with his assistau's and the advanced students, who 
are admitted to work in the ltboratories free of charge, to carry 
on investigations, to create ney Anowledve in the several domains 
of physiology, zoologye anatomy, pathology, and botany. It is 
for this that the professor receives his stipend, and it is on his 
success in this field of Jaboir that his promotion to a more 
important or better paid pcst in another university depends, 
In addition to and irrespecti ely of this part of his duties, each 
professor is charged with the delivery of courses of lectures and 
of elementary instruction to tle general students of the university, 
and for this he is allowed to charge a certain fee to each student, 
which he receives himself, the total of such fees may, in the 
case of a largely atfended un versity and a popular subject, form 
a very Important addition ta the professorial income; but it is 
distinctly to be understood tlat such payment by fees is only an 
addition to the professor's income, quite independent of his 
stipend and of his regular occupation in the laboratory: it is 
paid from a separate source and for a separate object. There 
are thus in the Gerfhan En pire more than roo such institutes 
devoted to the prosecution of biological discovery, carried on at 
an anuual cost to the State of about $0,o00/., equal to about 
160,0007, in England, prov ding po-ts of graduated value for 
300 investigators, some of small value, sufficient to carry the 
young student through the «arlier portion of his career, whilst 
he is being trained and acting as the assistant of more experienced 
men—others forming the sufficient but not too valuable prizes 
which are the rewards of cw tinuous and successful labour. 

In addition to these university institutes, there are in Germany 
such special laboratories of esearch, with duly salaried staff of 
mvestigators, as the Imperial Sanitary Institute of Berlin, and 
the large museums of Berlin, Bremen, and other large towns, 
corresponding to our own British Museum of Natural History. 

Moreover, we must be c:reful to note, in making any com- 
parison with the arrangements existing in England, that there 
are, in addition to the universities in Germany, a number of 
other educational institutiors, at least equal in number, which 
are known as polytechnic schools, technical colleges, and agri- 
cultural colleges, These furnish posts of emolument to a limited 
number of biological students, who give courses of instruction 
to their pupils, but they have not the same arrangements for 
research as the universities and are closely similar to those 
colleges which have been founded of late years in the provincial 
towns of England, such as Bristol, Nottingham, and Leeds. 
The latter are sometimes quoted by sanguine persons, who are 
satisfied with the neglected condition of scientific training and 
research in this country, as yzally sufficient ahd adequate repre- 
sentaiives of the German universities. Asa matter of fact, the 
excellent English colleges in question do not present anything at 
all comparable to the arrangements of a German university, and 
are, In respect of the amount of money which is expended upon 
them, the number of their teaching staff and the efficiency of 
their laboratories, inferior not mesely to the smallest German 
university, but inferior to mary of the technical schools of that 
country. 

Passing from Germany, I vould now ask your attention for a 
moment to an institution vhich is supported by the French 


* From the fact that the galar.es of judges, civil Servants, military and 
naval officers, parsons and schools asters, as also the fees of physicians and 
awyers, are in Germany even less than half what is paid to their representa- 
“ives in England, I think that we aire justified in*naking this estimate, 
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Government, and which—quite irrespective of the French univer- 
sity system, which is not on the whole superior to our own—con 
stitutes one of the most effective arrangements in any European 
State for the production of new knowledge. The institution to 
which I allude is the Collège de France in @aris—co-existing there 
with the Sorbonne, the Ecole de Médecine, the Ecole Normale, 
the Jardin des Plantes, and other State-supported iustitutions— 
in which opportunity is provided for those Frenchmen who have 
the requisite talent to pursue scientific discovery in the depart- 
ment of biology, and in other branches of science. I particularly 
mention the Collége de France, because it appears to me that the 
foundation of such a college in London would be vne of the 
simplest and most direct steps that could be taken towards filliug, 
in some degree, the void from which English science suffer». 
The College de France is divided into a literary and a scientifte 
faculty. Each faculty consists of some twenty professors. Fach 
professor in the scientific faculty is provided with a laboratory 
and assistants (as.many as four assistants in some case-), and 
with a considerable allowance for the expenses of the tistrnment: 
and materials required ingesearch. The personal stipen? of each 
professor is £40, which has been increased byean additiofa! 
#100 a year in some cases from the Government Depaitment 
charged with the promotion of higher studies. The professors m 
this institution, as in the German universities, when a vacancy’ 
occurs, have the right of nominating their future colleague, their 
recommendation being accepted by the Government. ‘The pro- 
fessors are not expected to give any elementary instruction, but 
are directed to carry on original investigations, in prosecuting 
which they may as: ociate with themselves pupils whoare suficient!y 
advanced to join in such work ; and it is further the duty of each 
professor to give a course of forty lectures in each year woon she 
results of the researches in which he is engaged. There are a: 
present among the professors of the College de Trance four of 
the most distinguished among contemporary students of fio! si- 
cal science : Professor Brown-Séquard, Professor Marey, Pro- 
fessor Balbiani, and Professor hae Every one who is 
acquainted with the progress of discovery in physiology, mite 
anatomy, and embryology, will admit that the opportunitie: 
afforded to these men have not been wasted ; they have, as the 
result of the position in which they have been placed, pruduced 
abundant and most valuable work, and have, in addition, trae 
younger men to carry on the same line of activity. It was here, 
too, in the College de France, that the great genit of Claude 
Bernard found the necessary conditions for its development. 

Let us now see how many and what kind of institution~ there 
are in England devised so~as to promote the making of new 
knowledge in biological science. Most person: are apt to be 
deceived in this matter by the fact that the terms “university,” 
**professership,” and *‘ college” are used very freely in Englarul 
in reference to institutions which have no pecuniary resvuress 
whatever, aud which, instead of corresponding to the Gerinaa 
arrangements which go by these names, are empty titles, ygtshr 
backed by adequate subsidy of the State nor by endowinent frui 
private sources. 

In England, with its 25,000,000 inhabitants, there are only 
four universities which possess endowments and profe-soriates. - 
viz., Oxford, Cambridge, Durham, and the Victoria (Oncas 
College). Besides these, which are variously and speciaily orgsn- 
ised each in its own way, there are the London Colleges (Univer- 
sity and King’s), the Normal School of Science at South Ken- 
sington, and various provincial colleges, which are to a emal} and 
varying extent in possession of funds which could be or are used 
to promote scientific research, Amongst all these varioa-tv 
arranged in:titutions there is an extraordinarily «mall amount f 
provision for biological research. In London there is one p:0- 
fesSorship only, that at the Normal School of Science, which zs 
maintained by a stipend paid by the State, and has a inboraioiy 
and salaried assistants, similarly maintained, in connection with 
it. The only other posts in London which are prov:ded with 
stipends intended to enable their holders to pursue researches in 
the domain of biological science, are the two chairs of physiolozy 
and of zoology at University College, which, through the mun:- 
ficence of a private individual (Mr. Jodrell), have becn endowed 
to the extent of 300/, a year each. To these should be added, 
in our calculation, certain posts in connection with the Hrituivh 
Museum of Natural History and the Royal Gardens at Kew, 
maintained by the State ; though it must be remembered that a 
large part of the expenditure in those institutions is neves-arily 
taken up in the preservation of great national collections, and is 
not applicable to the subvention of investigators. We nuy, 


however, reckon about six posts, great and Small, in the Brits h 
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Museum, and four at Kew, as coming into the category which 
we have in view, Ia London, then, we may reckon approxim- 
ately some fourteen. or fifteen subsidised pasts for biological 
research. In Oxford there fall under this catzgory the professor- 
ship of anatomy and hás assistant, that of physiology, that of 
zoology, that of botany. The Oxford professorships are well 
supported by endowment, averaging 7o0/. or 8007. a year; but 
they are inadequately provided with assistance as compared with 
corresponding German positions. Whilst Oxford has thus five 
posts, Cambridge has at present the same number, though the 
. stipends are of less average value. In regard to Durham, it 
does not appear that the biological professorships (which have 
their seat in the Newcastle College of Science) are supported by 
stipends derived from endowment: they fall under another 
category, to which allusion will be made below, of purely 
teaching positions, supported by the fees paid for such teaching 
by pupils, The Victoria University (Owens College, Man- 
chester), supports its professors of physidtogy, anatomy, zoology, 
botany, and pathology, by means partly of endowment, partly 
of pupils’ fees. By the provision of adequate laboratories and 
of*salaries fog assistants to each professor, and of student- 
fellowships, Owens College gives direct support to original 
investigation, We may reckon five major and eight minor posts 
as dedicated to biological research in this college. Altogether, 
then, we have 15 positions in London and 23 in the provinces 
(taking assistantships, and professorships, and curatorships 

together)—a total of 38 in all England with its 25,000,000 
inhabitants, as against the 300 in Germany with its 45,000,000 
inhabitants, In proportion to its population (leaving aside the 
consideration of its greater wealth}, England bas only about 
one-fourth of the provision for the advancement of biological 
research which exists in Germany. 

- It would not be fair to reckon in this comparison the various 
biological professorships in small colleges recently created, and 
paid to a small extent by stipends derived from endowments, in 
the provincial towns of England, for the holders of these chairs 
are called upon to teach a variety of subjects, for instance, 
z>ology, botany, and geology combined; and not only is the 
devotion of the energies of their teaching staff to scientific dis- 
covery not contemplated in the arrangement of these institutions, 
but, as a matter of fact, the large demands made on the 
professors in the way of teaching must deprive them of the time 
necessary fer any serious investigation. Such posts, in the fact 
that neither time, assistants, nor proper laboratories are provided 
ta enable their holders to engage in scientific research, are 
schoolmasterships rather than professorships, as the word is 
used in German universilies. 

One result of the exceedingly small provision of positions.in 
England similar to those furnished by the German university 
system, and of the irregular, uncertain character of many of those 
which do exist, is that there is an insufficient supply of young 
men gvi/ling to enter upon the career of zoologist, botanist, 
physiologist, or pathologist as a profession. The number of 
posts is too small to create a profession, ze. an aveuue of 
success; and consequently, whereas in Germany there is always 
a large body of new men ready to fill up the vacancies as they 
occur in the professorial organisation, in England it very natur- 
ally does not appear to our university students as a reasonable 
thing to enter upon research as a profession, when the chances 
of employment are so few and far between. 

Before stating, as I propose to do, what appears to me a 
reasonable and proper method of removing to some extent the 
defect in our national life due to the want of provision for 
scientific research, I will endeavour to meet some of the objec- 
tions which are usually raised to such views as those which I 
am agivocating. The endowment of research by the Stat® or 
from public funds of any kind, is opposed on various grounds, 
One is that such action on the part of the Government is well 
enough in Continental States, but is con'rary to the spirit of 
English statecraft, which leaves scientific as well as other 
enterprise to the individual initiative of the people. This 
objection is based on error, both as to fact and theory. It is 
well enough to leave to individual effort the conduct of such 
enterprises as are remunerative to the parties who conduct them ; 
but it is a mistake to speak of scientific research as an “ enter- 
prise” at all, The mistake arises from the extraordinary pertin- 
acity with which so-called ‘‘invention” is confounded with the 
discovery of scientific truth. New knowledge in biological or 
other branches of science cannot be sold ; it has no marketable 
value. Koch could not have sold the discovery of the Bacterium 


of phthisis for as fouch as sixpence, had he wished to do so 
°, 


Accordingly, we find that there is not, and never has | 
tendency among the citizens of this country to provide f 
selves institutions for the manufacture of an article of 
pecuniary value to the individual who turns it out a 
knowledge. On the other hand, as a matter of 
providing of means for the manufacture of that artic 
only not foreign te English statecraft, but is largely, th 
largely enough, undertaken by the English State. T] 
Observatories, the British Museum, the Royal Gardens 
the Geological Survey, the Government grant of 4,00¢ 
to the Royal Society, the 300/. or 4007. a year (not a lai 
expended through the medical officer of the Privy Com 
the experimental investigation of disease, are ample 
that such providing of means for creating new knowled 
part of the natural and recognised responsibilities of th 
Government. Such a responsibility tlearly is recognise 
country, and does fall, according to the present arrang: 
things, upon the central Gd¥ernment. What we have 
ir, that those who temporarily hold the reins of govern: 
to perceive the lamentable inadequacy of the mode i 
this responsibility is met. 

A second objection which is made to the endowmen 
search by public funds, or by other means, such as ¥ 
contributions, is this: it is stated that men engaged in : 
research ought to seach, and thus gain their livelihood. It is 
in fact, that there is no need whatever tO provide stir 
laboratories for researchers, since they have only to si 
and teach in order to make incomes sufficient to keep th 
their families, and to provide themselves with laboratorie 
is a very plausible statement, because it is the fact that si 
vestigators have also been excellent lecturers, and ha 
able to make an income by teaching whilst carrying ona 
amount of scientific investigation. But neither by teac 
the form of popular lectures, nor by teaching university 
fessional students who desire as a result to pass some e 
tion test, is it possible, where there is a fair field and no 
for a man to gain a reasonable income and at the same - 
leave himself time and energy to carry on original in 
tions in science. 

In some universities, such as those of Saptland, the p 
of conferring degrees of pecuniary value to their posses 
comes a source of income to the professors of the uni: 
they are, in fact, able to make considerable incomes, ii 
dently of endowment, by compelling the candidates for 
to pay a fee to each professor in the faculty for the 1 
attending his lectures and of presentation to the degree. 
sequently, teaching here appears to be producing an 
which may support a researcher ; in reality, it is the acq 
of the university degree, and not necessarily the teach! 
which the pupil pays his fee. Where the teacher is unpr 
by any compulscry regulations (such as that which requ 
tendance on his lectures and fee-payment on the part 
pupils) it is dveposstile for him to obtain such an inec 
teaching for one hour a day as will enable him to dev 
rest of the day to unremunerative study and investigat 
the following reason, Other teachers, equally satisfac 
teachers, will enter into competition with him, without 
the same intention of teaching for one hour only, and of ¢ 
on researches for the rest of the day. They will conte 
teaching for six hours a day, and they will accordingly « 
those who require to be taught either six hours’ teaching 
same fee which the researcher charges for one, or one h 
a sixth part of that fee. Consequently the unprotected res 
will find his Jecmre-room deserted —puzils will naturall: 
the equally good teacher who gives more teaching for th 
fee, or the same teaching for a less cost, And no one c 
that this is not as #should be. The university pupil req 
certain cour:e of instruction, which he ought to be able 
at the cheapest rate. It does not seem to be doing jus 
the pupil to compel him to form one of a class consis 
some hundreds of hearers, where he can obtain but litt 
sonal supervision or attention from the teacher, wherea: 
had the free dixposal of his fee, he might obtain six tin 
amount of attention from another teacher. This arran: 
does net seem to be justifiable, even for the purpose of ` 
ing the university professor with an income and leis 
pursue scientific research. The student’s fee should pa 
given amount of teaching at the market value, and he h 
cause of complaint if, by compulsory enactments, he is ta 
provide the country with scientiffc investigation, 

Teaching must, ingall fairness, ultimately be paid 
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teaching, and scientific resecrch must be provided for out of 
other funds than those extrected from the pockets of needy 
students, who have a reasonable right to demand, in return for 
their fees, a full modicum of instruction and direction in study, 

In the German universities, the professor receives a stipend 
which provides for him as an investigator. He also gives 
lectures, for which he charges a fee, but: no student is compelled 
to attend those lectures as a condition of obtaining his degree. 
Accordingly, independent teachers can, and do, compete with 
the professor in providing fo” the students’ requirements in the 
matter of instruction. As a consequence, the fees charged for 
teaching are exceeding small, and, the student can feel assured 
that he is obtaining his monev’s worth for his money. Heis not 
compelled to pay any fee to any teacher as a condition of his 
promotion to the university degree. In a German university, if 
the professor in a given subject is incompetent, or the class over- 
crowded, the student can take his fee to a private teacher, and 
get better teaching; all that is refuired of the candidate, as a 
condition of his promotion to the Doctor’s degree, is that he 
shall satisfy the examination-tests imposed by the faculty, and 
produce an original thesis. 

Unless there be some stch compelling influence as that 
obtaining in the Scotch universities, enabling the would-be 
researcher to gather to him pupils and fees without fear of 
competition, it seems,imposs'ble that he should gain an income 
by teaching whilst reserving :o himself time and energy for the 
pursuit of scientific inquiry. It is thus seen that the necessity of 
endowment, in some form or another, to make provision for 
scientific research, is a reality, in spite of the suggestion that 
teaching affords a means whereby the researcher may readily 
provide for himself. The simple fact is that a teacher can only 
make a sufficient income by teaching, on the condition that he 
devotes his whole time and er ergy to that occupation. 

Whilst I feel cAlled upon to emphatically distinguish the two 
functions—viz., that of creating new knowledge, and that of 
distributing existing knowledse—and to maintain that it is only 
by arbitrary and undesirable arrangements, not likely to be 
tolerated, or, at any rate, extended, at the present day, that the 
latter can be made to serve as the support of the former, I must 
be careful to point eut that I <.gree most cordially with those who 
hold that it is an excellent thiag for a man who is engaged in the 
one to give a certain amount of time to the other. Itis a matter 
of experience that the best teachers of a subject are, ceteris 
Partbus, those who are actually engaged in the advancement of 
that subject, and who have shown such a thorough understanding 
of that subject as is necessary for making new knowledge in 
connection with it. It is also, in most cases, a good thing for 
the man engaged in research to have a certain small amount of 
change of occupation, and to be called upon to take such a 
survey of the subject in connection with which his researches are 
made, as is involved in the celivery of a course of lectures and 
other details of teaching, Though it is not a thing to be con. 
templated that the researcher shall sell his instruction at a price 
sufficiently high to enable hita to live by teaching, yet it is a good 
thing to make teaching an <dditional and subsidiary part of his 
life’s work, This end is effected in Germany by making it a 
duty of the professor, already supported bya stipend, to give 
some five or six lectures a w2ek during the academical session, 
for which he is paid by the fees of his hearers, The fees are 
low, but are sufficient to be an inducement 3 aud, inasmuch as 
the attendance of the students is not compulsory, the professor is 
stimulated to produce good and effective lectures at a reasonable 
charge, so as to attract pupils who would seek instruction from 
Some one else if the lectures were not good or the fees too high. 
Indeed, in Germany this system works so much to the advantage 
of the students, that the private teachers of the universities at 
one time obtained the creation of a regwation forbidding the 
professors to reduce their fees below a certain minimum, since, 
with so low a fee as some professors were charging, it was 
impossible for a private teacher to compete! This state of 
things may be compared, wit'1 much advantage, with the con- 
dition of British universities. In these we hear, from one 
direction, complaints of the high fees charged and of the in- 
effective teaching given by the professoriate ; and in other univer- 
sities, where no adequate fee; are allowed to the professors as 
a stimulus to them to offer useful and efficient teaching, we find 
that the teaching has passed entirely out of their hands into 
those of college tutors and lecturers. The fact is that a satis- 
factory relation betweeg teaching and research is one which will 
aot naturally and sponfaneou: Ħy arrange itself. It can hardly be 
iaid to exist in any British un iversity orgcollege, but the method 
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has been thought out and carried into practice in Germany. T: 
consists in giving a competent researcher a stipend and a 
laboratory for his research work, and then requiring him to d» 
a small amount of teaching, remunerated by fees proportionate 
to his ability and the pains which he may take in his teaching. 
If you pay hima fixed sum as a teacher, or artifically insure the 
attendance of his class, instead of letting this part of his income 
vary simply and directly with the attractiveness of his teaching. 
you will find as the result that (with rare exceptions) he will nc: 
give effective and useful teaching. He will naturally tend to de 
the minimum required of him, in a perfunctory way. On the 
other hand, if you leave him without stipend as a researcher, 
dependent on the fees of pupils for an income, he will give al! 
his time and energies to teaching, he will cease to do any 
research, and become, sro tanto, an inferior teacher. 

A third objection which is sometimes made to the propositi.. 
that scientific research mast be supported and paid for as such, 
is the following : It isebelieved by many persons that a man who 
occupies his best energies in scientific research can always, if he 
choose, make an income by writing popular books or newspaper 
articles in his spare hows; and, accordingly, it is gravely mam 
tained that there is no need to provide stipends*and the means 
of carrying on their work for researchers. To do so, according 
to this view, would be to encourage them in an exclusive reti. 
cence, and to remove from them the inducement to address tke 
public on the subject of their researches, by which the publie 
would lose valuable instruction. 

This view has been seriously urged, or I should not hee 
notice it. Any one who is acquainted with the sale of scientific 
books, and the profits which either author or publisher make~ 
by them, knows that the suggestion which I have quoted i. 
ludicrous. The writing of a good book is not a thing to te 
done in leisure moments, and such as have been the result of 
original research have cast their authors often years of labour 
apart from the mere writing. Mr. Darwin's books, no doub:, 
have had a large sale; but that is due to the fact, apart from 
the exceptional genius of the man who wrote them, that they 
represent some thirty or more jears of hard work, during which 
he was silent. There is not a sufficiently large public interested 
in the progress of science to enable a researcher to gain an 
income by writing books, however great his literary facility. .\ 
school-book or class-book may now and then add more or les. 
to the income of a scientific investigator ; but he who become. 
the popular exponent of scientific ideas, except in a very 
moderate and limited degree, must abandon the work of creating 
new knowledge. The professional /ittérateur of science is as 
much removed by his occupation from all opportunity of seriou~ 
investigation as is the professional teacher who has to consume 
all his time in teaching. Any other profes-ion—such as the 
Bar, Medicine, or the Church—is more likely to leave one «f 
its followers time and means for scientific research than is thrt 
of either the popular writer or the successful teacher. 

We have, then, seen tbat there is no escape from the rf€cessi'+ 
of providing stipends and laboratories for the purpose of creativu 
new knowledge, as is done in continental States, if we are 
agreed that more of this new knowledge is needed and is amon: 
the products which a civilised community is bound to turn out. 
both for its own benefit and for that of the community of States, 
which give to and take from one another in such matters. 

There are some who would finally attack our contenticn tv 
denying that new knowledge is a good thing, and by refu-ing to 
recognise any obligation on the part of England to contribute 
her share to that common stock of increasing knowledge by 
which she necessarily profits. Among such persons are thos- 
who would prohibit altogether the pursuit of experiment: } 
peysiology in England, and yet would not and do not hesitate 
to avail themselves of the services of medical men, whos& power 
of rendering those services depends on the fact that they have 
learnt the results obtained by the experiments of phy: iolagis'. 
in other countries or in former times. In reference to th; 
strange contempt and even hatred of science, which undoul ted! 
has an existence among some persons of consideration. even : : 
the present day, I shall havea few words to say before coi- 
cluding this address. I have now to ask you to listen to whar»s 
seems to me to be the demand which we should make, zs 
members of a British Association for the Advancement «` 
Science, in respect of adequate provision for the creation of new 
knowledge in the field of biology in England. 

Taking England alone, as distinct from Scotland and Ireland, 
we requirein order to be approximately on a level with Germany, 
forty new biologifal institutes, distribyjed among the five 
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branches of physiology, zoology, anatomy, pathology, and ' 


botany—forty in addition to the fifteen which we may reckon 
(taking one place with another) as already existing. The 
avérage cost of the buildings required would be about 4,0007. 
for each, giving a total initial expenditure of 160,c00/,; the 
average. cost of stipends for the director, assistants, and main- 
tenance we may calculate at 1,5007. annually for each, or 
60,000/, for the forty—equal to a capital sum of 2,000,c00/, 
These institutes should be distributed in groups of five—eight 
groups in all—throughout the country, One such group would 
be placed in London (which is, at present, almost totally 
destitute of such arrangements), one in Bristol, one in Birmingham, 
ong in Nottingham, one in Leeds, one in Newcastle, one in 
Ipswich, one in Cardiff, one in Plymouth—in fact, one in each 
of the great towns of the kingdom where there is at present, or 
where there might be with advantage, a centre of professional 
education and higher study, The firs and the most liberally 
arranged of these biological institutess-embracing its five 
branches, each with its special laboratory and staff—should be 
in London. If we can have nothing else, surely we may 
demand, with some hope that our reques® will eventually obtain 
compliance, the formation in London of a College of Scientific 
Research similar to that of Paris (che Collége de France). It is 
one of the misfortunes and disgraces of London that—alone 
amongst the capitals of Europe, with the exception of Constanti- 
nople—it is destitute of any institution corresponding to the 
universities and colleges of research which exist elsewhere, 

» Hither in connection with a properly organised teaching 
university or as an independent institution, it seems to me a 
primary need of the day that the Government should establish 
in London laboratories for scientific research. Two hundred 
and fifty years ago Sir Thomas Gresham founded an institution 
for scientific research in the City of London. The property 
which he left for this purpose is now estimated to be worth three 
millions sterling. This property was deliberately appropriated 
to other uses by the Corporation of the City of London and the 
Mercers’ Company about a hundred years since, with the consent 
of both Houses of Parliament. By this outrageous act of 
spoliation these Corporations, who were the trustees of Gresham, 
have incurred the curse which he quaintly inserted in his will in 
the hope of restraining them from attempts to divert his property 
from the uses to which he destined it. ‘*Gresham’s curse” 
runs as follows :—‘‘ And that I do require and charge the said 
Corporations and chief governors thereof, with circumspect 
Diligence and without long Delay, to procure and see to be 
done and obtained, as they will answer the same before Almighty 
God; (for if they or any cf them should neglect the obtaining 
of such Licenses or Warrants, which J trust can not be difficult, 
nor so chargeable, but that the overplus of my Rents and Profits 
of the Premisses hereinbefore to them disposed, will soon 
recompense the same; because to soe good Purpose in the 
Commonwealth, no Prince nor Council in any Age, will deny or 
defeat fhe same. And if conveniently by my Will or other 
Convenience, I might assure it, I would not leave it to be done 
after my death, then the same shall revert to my heirs, whereas 
I do mean the same to the Commonwealth, and then THE 
DEFAULT. THEREOF SHALL BE TO THE REPROACH AND Con- 
DEMNATION OF THE SAID CORPORATIONS AFORE Gop}.” I 
confess that I find it difficult to see how the present represen- 
tatives of the Corporations wh? perverted Gresham’s trust are to 
escape from justly deserving the curse pronounced against those 
Corporations, unless they conscientiously take steps to restore 
Gresham’s money to its proper uses. Let us hope that 
Gresham’s curse may be realised in no more deadly form than 
that of an Act of Parliament repealing the former one which 
sanctioned the perversion of Gresham’s money. Such a sequel 
to the Report of the Commission which has recently inquired 
iuto the proceedings of the Corporation and Companies of the 
City of London is not unlikely. 

Whilst we should, I think, especially press upon public atten- 
tion the need for an institute of scientific rescarch in London, and 
indicate the source from which its funds may be fitly derived, we 
must also urge the foundation of other institutes in the provinces 

apon the scale already sketched, because it is only by the exist- 
ence of numerous posts, and of a series of such posts—some of 
greater and some of less value, the latter more numerous than the 
former—that anything like a professional career for scientific 
workers can be constructed. It is especially necessary to consti- 
tute what I have termed “‘ assistantships,’’ that is, Junior posts in 
which younger men assist and are trained by more experienced 
men. Even in the few institutions whiclf do already exist 
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additional provision of this kind is what is wanted more thar 
anything else, so that there may be a progressive career open tc 
the young student, and a sufficient field of trained investigator: 
from which to select in filling up the vacancies in more valuable 
positions. 

I am well aware that it will be said that the scheme which 1 
have proposed to you is gigantic and almost alarming in respec! 
of the amount of money which it demands, One hundred anc 
sixty thousand pounds a year for biology alone must seem, not tc 
my hearers, but to those who regard biology as an amusing 
speculation—that is to say, who know little or nothing abouti 
—an extravagant suggestion. Unfortunately it is also true tha 
such persons are very numex®us—in fact, constitute an over. 
whelming majority of the community ; but they are becoming 
less numerous every day. The time will come, ‘it seems possible, 
when there will be more than one m@nber of the Government 
who will understand and appreciate the value of scientific 
research, There are alreadyoa few members of the House oi 
Commons who are fully alive to its significance and importance, 

We may have to wait for the expenditure of such a sum a: 
Ihave named, and possibly it may be derived ultimately from 
local rather than imperial sources, though I do not see why ii 
should be; yet I think it is a good thing to realise woz 
that this is what we ought to expend in order to be on a leve 
with Germany. This apparently extravagant and unheasd o. 
arpropriation of public money is actuallP made every year ir 
Germany. 

I think it is well to put the matter before you in this defi: 
nite manner, because I have reason to believe that even those 
whom we might expect to be well informed in regard to such 
matters, are not so, and as a consequence there.is not that keer 
sense of the inferiority and inadequacy of English arrangement: 
in these matters which one would gladly see actuating the con- 
duct of English statesmen, For instance, onlya few years ago, 
when speaking at Nottingham, the present Prime Minister, whc 
has taken an active part in rearranging our universities, and has, 
itis well known, much interest in science and learning, statec 
that 27,000/., the capital sum expended on the Nottingham 
College of Science, was a very important contribution to the 
support of learning in this country, amounting, as he said he was 
able to state, from the perusal of official documents, to as muck 
as one-third of what was spent in Germany during the past yeai 
upon her numerous universities, which were so often held up tc 
England as an example of a well supported academical system 
Now, I do not think that Mr. Gladstone can have ever had the 
opportunity of considering the actual facts with regard to Ger. 
man universities, for he was inthis instance misled by the officia 
return of expenditure on a single university, namely, that o: 
Strasburg ; the total annual expenditure on the twenty-one Ger- 
man universities being, in reality, about 800,o00/,, by the side 
of which a capital sum of 27,0002. looks very small indeed, I 
cannot but believe that if the facts were known to public men, 
in reference to the expenditure incurred by foreign States in 
support of scientific inquiry, they would be willing to do some- 
thing in this country of a sufficient and statesmanlike character, 
As it is, the concessions which have been made in this direction 
appear to me to be in some instances not based upon a really 
comprehensive knowledge of the situation. Thus the teutative 
grant of 4,0007, a year from the Treasury to, the Royal Society 
of London appears to me not to be a well-devised experi- 
ment in the promotion of scientific research by means of grants 
of money, because it is on too small a scale to produce any 
definite effect, and because the money cannot be relied upon 
from year to year as a permanent source of support to any 
serious undertaking. 

The Royal Society most laboriously and conscientiously does 
its best to use thig;money to the satisfaction of the country, 
but the task thus assigned to it is one of almost insurmount- 
able difficulty, In fact, no such miniature experiments are 
needed. The experiment has been wade on a large scale in 
Germany, and satisfactory re-ults have been obtained. The 
reasonable course to pursue is to benefit by the experience, as 
to details and methods of administration, obtained in the course 
of the last sixty years in Germany, and to appfy that experience 
to our own case. : 

It is quite clear that ‘‘the voluntary principle” can do little 
towards the adequate endowment of scientific research. Ancien 
endowments belonging to the country must be applied thereto, 
or else local or imperial] taxes must be the source of the neces: 
sary support. Seeing that the results of*eesearch are distinctly 
of imperial, and not of local value—it would seem appropriate 
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that a portion of the impe-ial revenue should be devoted to 
their achievement. In fact, as I have before mentioned, the 
principle of such an application of public money has long 
been admitted, and is in operation. 

Whilst voluntary donation: on the part of private persons can 
do little to constitute a fund which shall provide the requisite 
endowment for the scheme of biological institutes which 1 have 
sketched (not to mention those required for other branches of 
science), yet those who are i iterested in the progress of scientific 
investigation may by indiviiual effort do something, however 
little, towards placing research in a more advantageous position 
in this country. Supposing 't were possible, as I am sanguine 
enough to believe that it is, to collect in the course of a year or 
two from private sources a stm of 20,000/. for the maintenance 
of a biological lahoratorp ard staff, it would be necessary, in 
expending so limited a sum, t> aim at the provision of something 
which would be likely to producg the largest and most obvious 
results in return for the outlay, and to benefit the largest number 
of scientific observers in this < epartment. 

I believe that it is the genzral opinion among biologists that 
there could be no more generally useful institution thus set in 
operation than a biological lat oratory upon the sea-coast, which, 
besides its own permanent staf of officers, would throw open ils 
resoyces to such naturalists as might from time to time be able 
to devote themselves®to resea‘ches within its precincts, There 
is no such laboratory on the whole of the loag line of British 
coast. At Naples there is Dr. Dohrn’s celebrated and invaluable 
laboratory, which is frequented by naturalists from all parts of 
the world ; at Trieste the Aus rian Government supports such a 
laboratory ; at Concarneau, Roscoff, and Villefranche, the French 
Government has such institutions ; at Beauf.rt, in North Caro- 
lina, the Johns Hopkins University has its marine laboratory ; and 
at Newport, Professor Alexander Agassiz has arranged a very 
perfect institution also for the study of marine life. In spite of 
the great interest which Engli-h naturalists have always taken in 
the exploration of the sea and marine organisms—in spite of the 
fact that the success and even the existence of our fisheries- 
industries to a large extent depends upon our gaining the know- 
ledge which a well-organised laboratory of marine biology would 
help us to gain, there is actually no such institution in existence. 

This is not the occasion on which to explain precisely how and 
to what extent a laboratory of marine zoology might be of 
national importance. I hope to see that matter brought before 
the Section during the cours? of our meeting. But I may 
point out now, that though it cppears to me that the great need 
for biological institutes, to which I have drawn your attention, 
can zo¢ be met by private mun'ficence, and must in the end be 
arranged for by the continued ation of the Government in carry- 
ing out a policy to which it has for many years been committed, 
and which has been approved by Con-ervatives and Liberals alike 
—yet such a special institution {s a laboratory of marine biology, 
serving as a temporary workshcp to any and all of our numerous 
students of the important prollemms connected with the life of 
marine plants anl animals, mig:ht very well be undertaken from 
private funds, Should it be possible, on the occasion of this 
meeting of the British Association in Southport, to obtain some 
promise of assistance towards the realisation of this project, I 
think we shall be able to congratulate ourselves on having dune 
something, though small perhaps in amount, towards making 
better provision for biological r search, and therefore something 
towards the advancement of science. 

In conclusion, let me say that in advocating to-day the claim 
of biological science to a fir greater measure of support than it 
receives at present froin the pub.ic funds, I have endeavoured to 
press that claim chiefly on the j:round of the obvious utility to 
the community of that kind of ki,owledge hich is called biology. 
I have endeavoured to meet the opposition of those who object 
to the interference of the State wherever it may be possible to 
attain the end in view without such interference, but who | rofess 
themselves willing to see public money expended in promoting 
objects which are of real importance to the country, and which 
cannot be trusted to the volunta’y enterprise arising from the 
operation of theelaws of self-preservation and the struggle for 
wealth. There are, however, it seems to me, further reasons for 
desiring a thorough and practical recognition by the State of the 
value of scientific research, ‘There are not wanting persons of 
some cultivation who have perceived and fully realised the value 
of that knowledge which is called science, and of its metheds, 
and yet are anxious te’restrain ra.her than to aid the growth of 
that knowledge. They find in scie 1ce something inimical to their 
own interests, and accordingly either fondemn it as dangerous 


NATURE 


525 





and untrustworthy, or encourage themselves to treat it with con- 
tempt by asserting that ‘‘after all, science counts for very little ` 
—a statement which is unhappily true in one sense, though 
totally untrue when it is intended to signify that the progres» «f 
science is not a matter which profoun@ly influences every factor 
in the well-being of the community. Amongst such people there 
is a positive hatred of science, which finds expression in tireir 
exclusion of it, even at this day, from the ordinary curricuun 
of public school education, and in the baseless though oft-repeated 
calumny that science is hostile to art, and is responsible for all 
that is harsh, ugly, and repulsive in modern life. To »uck 
opponents of the advancement of science, it is of little we t3 
offer explanations and arguments, But we may, when we reflect 
on their instinctive hostility and the misrepresentations of science 
and the scientific spirit which it leads them to disseminate, cousoie 
ourselves by bringing to mind what science really is, and what 
truly is the nature of th&t calling in which aman who makes new 
knowledge is engaged. 

They mock at the botanist as a pedant, and the zoologist as a 
monomaniac; they exgcrate the physiologist as a monster of 
cruelty, and brand the geologist as a blasphemer ; chemiry 1s 
held responsible for the abomination of aniline dyes and the 
pollution of rivers, and physics for the dirt and misery of preat 
factory towns. By these unbelievers science is declared respon- 
sible for individual eccentricities of character, as well as for the 
sins of the commercial utilisers of new knowledge. ‘The pursurt 
of science is said to produce a dearth of imagination, incapa- 
bility of enjoying the beauty either of nature or of art, scorn of 
literary culture, arrogance, irreverence, vanity, and the ambitio: 
of personal glorification. 

Such are the charges from time to time made by those who 
dislike science, and for such reasons they would withhold, and 
persuade others to withhold, the fair measure of support for 
scientific research which this country owes to the community uf 
civilised States. Not in reply to these misrepresentations, ! ut 
by way of contrast, I would here state what science seeins tu Le 
to those who are on the other side, and how, therefore, it -eems 
to them wrong to delay in doing all that the wealth and power 
of the State can do to promote its progress, 

Science is not a name applicable to any one branch of know- 
ledge, but includes all knowledge which is of a certain order or 
scale of completeness. All knowledge which is deep enough to 
touch the causes of things, is Scierce ; all inquiryénto the cav es 
of things is scientific inquiry. Itis not only co-extensive with 
the area of human knowledge, but no branch of it can advance 
far without reacting upon other branches; no departwent vf 
Science can be neglected without sovner or later causing a check 
to other departments. No man can truly say this branch of 
Science is useful and shall be cultivated, whilst this is worthless 
and shall be let alone ; for all are necessary, and one grows Ly 
the aid of another, and in turn furnishes inethcds and resuits 
assisting in the progress of that from which it lately kogwed. 

We desire the increase and the support and the acceptance ¢ f 
Science, not only because it has a certain material value and 
enables men to battle with the forces of nature and to turn them 
to account, so as to increase Doth the intensity and the extension 
of healthy human life: that is a gocd reason, and for soine 
persons, it may be, the only rea-on, But there is something to 
be said beyond this. 

The pursuit of scientific discovery, the making of new know- 
ledge, gratifies an appetite which, from whatever cause it may 
arise, is deeply seated in man’s nature, and indeed is the most 
distinctive of his properties. Man owes this intense desire to 
know the nature of things, smothered though it often be by 
gther cravings which he shares with the brutes, to an inherited 
race-perception stronger than the reasoning facultyeof the 
individual, When once aroused and in a measure gratified, this 
desire becomes a guiding passion, The instinctive tendency to 
search out the causes of things, gradually strengthening as 
generation after generation of men have stumbled and struggled 
in ignorance, has at last become an active and widely extendiny 
force; it has given rive to a new faith. 

To obey this instinct—that is, to aid in the production of new 
knowledge—is the keenest and the purest pleasure of which man 
is capable, greater than that derive! from the exercise of his 
animal faculties, in proportion as man’s mind is sowething greater 
and further developed than the mind of brutes. It is in itself 
an unmixed good, the one thing which commends itself as -till 
“worth while” when all other employments and delights prove 
themselves stale and unprofitable. 


Arrogant and foolish as those men fiave appeared who, in 
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time, of persecution and in the midst of a contemptuous society, 
have, with an ardour proportioned to the prevailing neglect, 
pursued some special line of scientific inquiry, it is nevertheless 
true that ia itself, apart from special social conditions, Science 
must develop in a commurfity which honours and desires it before 
all things, qualities and characteristics which are the highest, the 
most human of human attributes. These are, firstly, the fearless 
Jove and unflinching acceptance of truth ; hopeful patience ; that 
true humility which is content not to know what cannot be 
known, yet labours and waits; love of Nature, who is not less, 
but more, worshipped by those who know her best; love of the 
human brotherhood fur whom and with whom the growth of 
Science is desired and effected. 

< No one can trace the limits of Science, nor the possibilities of 
happiness both of mind and body which ic may bring in the 
future to mankind. Boundless though the prospect is yet the 
minutest contribution to the onward gro®th has its absolute and 
unassailable value; onse made it can never be lost ; its effect is 
for ever in the history of man. . 

Arts perish, and the noblest works which artists give to the 
world. Art (theugh the source of great and noble delights) can- 
not create nor perpetuate; it embodies only that which already 
exis s in human experience, whil.t the results of its highest flights 
are doomed to decay and sterility. A vain regret, a constant effort 
to emulate or to imitate the past, is the fitting and laudable 
characteristic of Art at the present day. There is, indeed, no 
jruth in the popular partition of human affairs between Science and 
Art as between two antagonistic or even comparable interests ; but 
the contrast which they present in points such as those just 
mentioned is forcible. ‘Science is essentially creative; new 
'knowjedge—the experience and understanding of things which 
were previously non-existent for man’s intelligence, is its constant 

‘achievement, And these creations never perish; the new is 
built on and incorporates the old; there is no turning back to 
recover what has lapsed through age; the oldest discovery is 
even. fresher than the new, yielding in ever increasing number 
new results, in which it is itself reproduced and perpetuated, as 
the parent in the child. 

This, then, is the faith which has taken shape in proportion 
as the innate desire of man for more knowledge has asserted 
itself{—namely, that there is no greater good than the increase 
of Science ; that through it all other good will follow. Good 
as Science is % itself, the desire and search for it is even better, 
raising men above vile things and worthless competitions to a 
fuller life and keener enjoyments. Through it we believe that 
man will be saved from misery and degradation, not merely ac- 
quiring new material powers, but learning to use and to guide 
his life with understanding. Through Science he will be freed 
from the fetters of superstition; through faith in Science he 
will acquire a new and enduring delight in the exercise of 
his capacities ; he will gain a zest and interest in life such as 
the present phase of culture fails to supply. 

In opposition to the view that the pursuit of Science can ob- 
tain a strong hold upon human life, it may te argued, that on 
no reasonable ground can it appear a necessary or advantageous 
thing to the individual man to concern himself with the growth 
and progress of that which is merely likely to benefit the dis- 
tant posterity of the human race. Our reply is: Let those who 
contend for the reasonableness of human motives develop, if 
they can, any theory of human conduct in which reasonable 
self-interest shall be man’s guide. We donot contend for any 
such theory. By-reasoning we may explain and trace the de- 
velopment of human nature, but we cannot change it by any 
such process. It is demonstrably uvreasonable for the individual 
man, guided by self-interest, to share the dangers and privatiogs 
of hisebrother-man, and yet, in common with many lower 
animals, he has an inherited quality which makes it a pleasure 
to him to do so; it is unreasonable for the mother to protect her 
offspring, and yet it is the natural and inherited quality of 
mothers to derive pleasure from doing so; it is unreasonable 
for the half-starved poor to aid their wholly starving brethren, 
and yet such compassion is natural and pleasurable to those wha 
show it, and is the constant rule of life. Unreasonable though 

these things are from the point of view of individual self- 

interest, yet they are done because to do them is pleasurable, to 

Jeave them undone a pain. The race has, as it were, in these 

respects befooled the individual, and in the course of evolution 
has planted in him, in its own interests, an irrational capacity 
for taking pleasure in doing that which no reasoning in regard 
to self-interest could justify. As with these lower and more 
widely distributed infstincts, shared by man with some lower 


social animals, so is it with this higher and more peculiar 
instinct—the tendency to pursue new knowledge. Whether- rea- 
sonable or not, it has by the laws of heredity and selection 
become part of us and exists: its operation is beneficial to the 
race: its gratification is a source of keen pleasure to the 
individual—an end in itself. We may safely count upon it as 
a factor in human nature; it is in our power to cultivate and 
develop it, or, on the other hand, to starve and distort it for a 
while, though to do so is to waste time in opposing the 
irresistible. 

As day by day the old-fashioned stimulus to the higher life 
loses the dread control which i once exercised over the thoughts 
of men, the pursuit of wealth and the indulgence in fruitless 
gratifications of sense become to an increasing number the Chief 
concerns of their mental life. Such a@cupations fail to satisfy 
the deep desires of humanity; they become wearisome and 
meaningless, so that we hear men questioning whether life be 
worth living. When the dreams and aspirations of the youthful 
world have lost their old significance and their strong power to 
raise men’s lives, it will be well for that community which has 
organised in time a following of and a reverence for an ideal 
Good, which may serve to lift the national mind above the level 
of sensuality and to insure a belief in the hopefulness and worth 
of life. The faith in Science can fill this place—the progrgss of 
Science is an ideal Good, sufficient to exert this great 
influence. 

It is for this reason more than any other, as it seems to those 
who hold this faith, that the progress and diffusion of scientific 
research, its encouragement and reverential nurture, should be 
a chief business of the community, whether collectively or 


individually, at the present day. 
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ADDRESS BY WILLIAM PENGELLY, F.R.S., F.G.S., VICE- 
PRESIDENT OF THE SECTION. 


ANTHROPOLOGY, on ore of its numerous sides, marches with 
geolegy; and hence it is, no doubt, that I? for many years a 
labourer very near this somewhat ill-defined border, havé been 
invited to assist my friends and neighbours in the work which 
lies before them during the Association week. I have the more 


-cheerfully accepted the invitation from a vivid recollection that, 


when on afew occasions I have come uninvited into this Depart- 
ment, my reception has been so very cordial as to lead me to ask 
myself whether the reports which for many years (1864 to 1880) 
I laid annually before my geological brethren did not derive 
their chief interest from their anthropological bearings and 
teachings. 

In 1858—a quarter of a century ago—I had the pleasnre of 
reading to the Geological Section of the Association the first 
public communication on the exploration, then in progress, of 
Brixham Cavern (more correctly, Brixham Windmill Hill Cavern) ; 
and as any interest connected with that paper lay entirely in the 
evidence it contained of the inosculation and contemporaneity of 
human industrial relics, of a rude character, with remains of 
certain extinct mammals, I purpose on this occasion to lay 
before the Department a few thoughts, retrospective and pro- 
spective, which may be said to radiate from that exploration, 
confining m, self mainly to South Devon. 

Probably nothing will better show the apparent apathy and 
scepticism with which, up to 1858, all geological evidence of the 
antiquity of man was received by British geologists generally, 
than the following statement of facts :— 

About the beginning of the second quarter of the present 
century the late Re®. J. MacEnery made Kents Cavern, or 
Kent’s Hole, near Torquay, famous by his researches and dis- 
coveries there. He not only found flint implements beneath a 
thick continuous sheet of stalagmite, but, after a most careful 
and painstaking investigation in the presence of witnesses, 
arrived at the conclusion that the flints ‘‘ were deposited in their 
deep position before the creation of the stelagmite” (Trans. 
Devon. Assoc. iii, 330) ; and when it was suggested by the Rev. 
Dr. Buckland, to whom he at once and without reservation com-- 
municated all his discoveries, that ‘‘the ancient Britons had 
scooped out ovens in the stalagmite, and that through them the 
knives got admission to the ‘diluvium,’” he replied, “I am 
bold to say that in no instance hgve I Yiscovered evidence of 
preaches or ovens in the floor, but one continuous plate of 
stalagmite diffused unifermly over the loam’? (Zbid. pe 334). 
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He added, “It is painful to dissent from so high an authority, 


and more particularly so fron. my concurrence generally in his 
views of the phenomena of these caves, which three years’ 
personal observation has in almost every instance enabled me to 
verify” (Jbid. p. 333). 

It is, perhaps, not surprising that Dr. Buekland, one of the 
leading geologists of his day, should be too tenacious of his 
opinion, and feel too secure in his position to yield to the state- 
ments and arguments of his corparatively young friend MacEnery, 
then scarcely known to the scientific world, 

‘That the position taken by Buckland retarded the progress of 
truth, and was calculated to chegk the ardour of research, is 
apparently certain, and much to be regretted ; but it should be 
remembered that, at least, as early as 1819 he taught that ‘‘the 
two great points . . . ofthe low antiquity of the human race, 
and the universality of a recent deluge, are most satisfac’ orily 
confirmed by everything that has yet been brought to light by 
geological investigations ” (‘*Jind&cize Geologice,’’ p. 24) ; that 
early in 1822 he reiterated ani emphasised these opinions in his 
. famous Kirkdale paper (Phi! Trans. for 1822, pp. 171-236), 
which the Royal Society “crowned with the Copley medal” 
(Quart. Fourn, Geol. Soc. vol. xiii. p. xxxiii.); that in 1823, 
having amplified and revised this paper, he published it as an 
independent quarto volume under the attractive title of “ Reliquize 
Diluvianze,” of whigh he issued a second edition in 1824; and 
that, though his acquaintance with Kent's Cavern was much less 
intimate than that of MacEnery, he, nevertheless, was, of the 
two, the earlier worker there, and in fact had discovered a flint 
implement in it before Mac nery had ever seen that or any 
other cavern—the first tool of the kind found in any cavern, it is 
believed, and which in all probability was met with under cir- 
cumstances not in conflict with his published opinion on the low 
antiquity of man. I confess that under such circumstances, 
human nature b&ing what it is the line followed by Dr. Buckland 
seems to me to have heen ‘hat which most men would have 
pursued, 

It was, at any rate, the lire to which he adhered as late, at 
least, as 1837, tor in his well-k: own “ Bridgewater Treatise,” pub- 
lished that year, after describing his visit to the caverns near 
Liége, famous t®rough the discoveries of Dr. Schmerling, he 
said, “‘ The human bones found in these caverns are in a state of 
less decay than those of the extinct species of beasts; they are 
accompanied by rude flint knives and other instruments of flint 
and bone, and are probably derived from uncivilised tribes that 
inhabited the caves. Some of the human bones may also be the 
remains of individuals who, in more recent times, have been 
buried in such convenient repositories. M. Schmerling ... 
expresses his opinion that these human bones are coeval with 
those of the quadrupeds, of extinct species, found with them; 
an opinion from which the author, after a careful examination of 
M. Schmerling’s collection, entirely dissents” (0. cit, i. 602), 

lt may be doubted, however, whether his faith in these, his 
early, convictions remained unshaken to the end, I have fre- 
quently been told by one of his contemporary professors at 
Oxford, who knew him intin ately, that Buckland shrank from 
the task of preparing for the press new editions of his ‘ Reliquize 
Diluviane” and his “Bridge vater Treatise.” ‘The work,” he 
said, ‘‘ would be not editing, dut re-writing.” 

Mr. MacEnery intended to publish his “Cavern Researches ” 
in one volume quarto, illustrated with thirty plates. In what 
appears to have been his second prospectus, unfortunately not 
dated, he said, ‘* The jimited circulation of works of this nature, 
being by no means equal to the expenses attendant on the 
execution of so large a series” [of plates], ‘the author is obliged 
to depart from his original plan, and to solicit the support of 
those who may feel an interest in the result of his researches.” 

_There is reason to believe that ateleast twenty-one of the 
pates were ready, and that the rough copy of much of his 
manuscript was written; but ‘hat, the support he solicited not 
being forthcoming, the idea of publishing had to be abandoned 
(see Trans, Devon, Asser. iii, 198-201), 

In 1840 Mr. R. A. C. Austan (now Godwin-Austen}, F.G S., 
read to the Ggological Society of London a paper on the Bone 
Caves of Devonshire, which, with some amplifications, was 
incorporated in his memoir on the geology of the south-east of 
Devonshire, printed in the Zrrnsactions of the Society in 1842 
{2nd ser. vi. 433-489), Sptaking of his own researches in 
Kent’s Cavern he said, “Human remains and works of art, 
such as arrow-heads and knives of flint, occur in all parts of the 
cave and throughout the®entie thickness of the clay: and no 
distinction founded on condition, distribution, or relative posi- 
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tion can be observed whereby the human can be separated from 
the other reliquiæ ” (èid. p. 444). 

He added, “‘ My own researches were constantly conducted ia 
parts of the cave which had never been disturbed, and in every 
instance the bones were procured from beneath a thick covering 
of stalagmite ; so far, then, the bones gnd works of man must 
have been introduced into the cave before the flooring of stalag- 
mite had been formed” (Jhi. p. 446). . 

Though these important and emphatic statements were so 
fortunate as to be committed to the safe keeping of print with 
but little delay, and under the most favourable circumstances, 
they appear neither to have excited any interest, nor indeed t» 
have received much, if any, attention. 

In 1846, the Torquay Natural History Society appointed a 
Committee, consisting of Dr. Battersby, Mr. Vivian, and myself 
—all tolerably familiar with the statements of Mr. MacEnery 
and Mr. Austen—to make a few diggings in Kent’s Cavern for 
the purpose of obtainif'g specimens for their mu-eum. The 
work, though more of less desultory and unsystematic, was by 
no means carelessly done, and the Committee were unanimously 
and perfectly satisfied ghat the objects they met with had been 
deposited at the same time as the matrix in gvhich they,swere 
tnhumed, At the close of their investigation they drew up a 
report which was printed in the Torquay Directory for November 
6, 1846 (see Trans. Devon. Assoc. x. 162). Its substance, em- 
bodied in a paper by Mr. Vivian, was read to the Geological 
Society of London on May 12, 1847, as well as to the Britis): 
Association in the succeeding June, and the following abstract 
ae printed in the Report of the Association for that yeas 

P 73) :— 

‘ The important point that we have established is, that relics 
of human art are found eeath the unbroken floor of stalagmite. 
After taking every precaution, by sweeping the surface, and 
examining most minutely whether there were any traces of the 
floor having been previously disturbed, we broke through the 
solid stalagmite in three different parts of the cavern, and in 
each instance found flint knives... . In the spot where the 
most highly finished specimen was found, the passage was s3 
low that it was extremely difficult, with quarrymen’s tools and 
good workmen, to break through the crust ; and the supposition 
that it had been previously disturbed is impossible.” 

It will be borne in mind that the same paper was read the 
month before to the Geological Society. The Council of that 
body, being apparently unprepared to print ingtheir Qvzrterly 
Journal the statements it contained, contented themselves with 
the following notice, given here in its entirety (0. cit, iii, 

53) :— 
nR On Kent’s Cavern, near Torquay,” by Mr. Edward Vivian, — 
‘In this paper an account was given of some recent researches 
in that cavern by a committee of the Torquay Natural History 
Society, during which the bones of various extinct species of 
animals were found in several situations.” 

It will be observed that the “flint knives” were utterly ig- 
nored, a fact rendered the more significant by thf following 
announcement on the wrapper of the journal :—‘* The Editor of 
the Quarterly Journal is directed to make it known to the 
public that the authors alone are responsible for the facts and 
opinions contained in their respective papers,” 

Such, briefly, were the principal researches in Kents Cavern, 
at intervals from 1825 to 1847. Their reception was by no 
means encouraging: Mr. MacEnery, after incurring very con- 
siderable expense, was under the necessity of abandoning the 
intention of publishing his ‘* Cavern Researches ;” Mr. Austen’s 
paper, though printed unabridged, was given to an apathetic, 
unbelieving world, and was apparently without effect; and Mr. 
Vivian’s paper, virtually the report by a committee of which he 
was a member, was cut down to four lines of a harmless, unex- 
citing character. z 

For some years nothing occurred to break the quietude, which 
but for an unexpected discovery on the southern shore of Torbay 
would probably have remained to this day. 

Early in 1858 the workmen engaged in‘a limestone quarry on 
Windmilf Hill, overhanging the fishing town of Brixham in 
South Devon, broke unexpectedly a hole through what proved 
to be the roof of an unknown and unsuspected cavern. I visited 
it very soon after the discovery, and secured to myself the re- 
fusal of a lease to include the right of exploration. As the 
story of this cavern has been told at some length elsewhere 
(see Piz, Trans. clxiti. 471-572 ; or Trans. Devon. Assoc. vi. 
775-856). it wili here suffice to say that at the instance of the 





late Dr, H. Walconer, the eminent paleontologist, the subject 
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was taken up very cordially by the Royal and Geological So- 
vieties of London, a Committee was appointed by the latter 
hody, the exploration was placed under the superintendence of 
Mr, (now Prof.) Prestwich and myself, aud, being the only resi- 
dent member of the Committee, the actual superintendence fell 
of necessity to me. Eo 

The following facts connected with this cavern were no doubt 
irfluential in leading to the decision to have it explored :— 

1. It was a virgin cave which had been hermetically sealed 
during an incalculably long period, the last previous event tn its 
history being the introduction of a reindear antler, found at- 
tached to the upper surface of the stalagmitic floor. It was 
therefore free from the objection urged sometimes against Kent’s 
Cavern, that, having been known from time immemorial, and 
up to 1825 always open to all comers, it had perhaps been ran- 
sacked again and again. 

2. It was believed, and it proved, to þe a comparatively very 
small cavern, so that its complete exploration was not likely to 
require a large expenditure of time or of money, 

It will be seen that the exploration was placed under circum- 
stances much more likely to command attention than any of 
thosé which hadepreceded it. It was to be carried on under the 
auspices of the Royal and Geological Societies, by a Committee 
consisting of Mr. S. H. Beckles, Mr. G. Busk, Rev. R. Everest, 
Dr. H. Falconer, Mr. Godwin-Austen, Sir C. Lyell, Prof. 
Owen, Dr. J. Perey, Mr. J. Prestwich, Prof. (now Sir A. C.) 
- Ramsay, and myself—al! Fellows of the Geological Society, 

and almost ali of them of the Royal Society also. 

It was impossible not to feel, however, that the mode of ex- 
ploration must be such as would not merely satisfy those actually 
engaged in the work, byt such as would command for the results 
which might be obtained the acceptance of the scientific world 
generally. Hence I resolved to have nothing whatever to do 
with ‘‘trial pits” here and there, or with shafts to be sunk in 
selected places ; but, first, to examine and remove the stalagmite 
floor ; then the entire bed immediately below (if not of incon- 
. venient depth) horizontally throughout the entire length of the 
cavern, or so far as practicable; this accomplished, to proceed 
in like manner with the next lower bed; and so on until all the 
deposits had been removed. 

This method, uniformly followed, was preferable to any 
other, because it would reveal the general stratigraphical order 
of the deposits, with the amount and direction of such ‘‘dip” 
as they might Mave, as well as any variations in the thickness of 
the beds; it would afford the only chance of securing all the 
fossils, and of thus ascertaining, not only the different kinds of 
animals represented in the cave, but also the ratios which the 
numbers of individuals of the various species bore to one 
another, as well as all peculiar or noteworthy collocations ; it 
would disclose the extent, character, and general features of the 
cavern itself; it was undoubtedly the least expensive mode of 
exploration ; and it would render it almost impossible to refer 
bones or igidications of human existence to wrong beds, depths, 
or associations. 

The work was begun in July, 1858, and closed at the end of 
twelve months, when the cavern had practically been completely 
emptied ; an official report was printed in the Phzlosophical 
Transactions for 1873, and all the specimens have been handed 
over to the British Museum. 

The paper on the subject mentioned at the beginning of this 
address was read in September, 1858, during the meeting of the 
Association at Leeds, when I had the pleasure of stating that 
eight flint tools had already been found in various parts of the 
cavern, all of them inosculating with bones of mammalia, at 
depths varying from nine to forty-two inches in the cave-earth, 
on which lay a sheet of stalagmite from three to eight inches 
thick, andshaving within it and oz it relics of lion, hyæna, bear, 
mammoth, rhinoceros, and reindeer. 

It soon became obvious that the geological apathy previously 
spoken of had been rather apparent than real. In fact, geolo- 
gists were found to have been not so much disinclined to enter- 
tain the question of human antiquity as to doubt the trustworthi- 
ness of the evidence which had previously been offered to them 
on the subject. It was felt, moreover, that the Brixham evidence 
made it worth while, and indeed a duty, to re-examine that from 
Kent’s Cavern, as well as that said to have been met with in 
river deposits in the valley of the Somme and elsewhere. 

The first fruits, I believe, of this awakening was a paper by 
Mr. Prestwich, read to the Royal Society, May 26, 1859, on 
the occurrence of flint implements, associated with the remains 
of animals of extinct spegies in beds of a late geblogical period, 


in France at Amiens and Abbeville, and in England at Hoxne 
(Phil, Trans. for 1860, pp. 277-317). This paper contains ex- 
plicit evidence that Brixham Cavern had had no small share in 
disposing its author to undertake the investigation, which added 
to his own great reputation and rescued M. Boucher de Perthes 
from undeserved neglect. ‘It was not,” says Mr. Prestwich, 
“until I had myself witnessed the conditions under which these 
flint implement’ had been found at Brixham, that I became fully 
impressed with the validity of the doubts thrown upon the pre- 
viously prevailing opinions with respect to such remains in 
caves” (of. cif. p. 280), ° 

Sir C. Lyell, too, in his address to the Geological Section of 
the British Association, at Aberdeen, in September, 1859, said, 
‘The facts recently brought to light during the éystemaflc in- 
vestigation, as reported on by Dr. Malconer, of the Brixham 
Cave, must, I think, have prepared you to admit that scepticism 
in regard to the cave evidence in favour of the antiquity of man 
had previously been pushed to an extreme”. (Report Bret. Assoc. 
1859, Trans. Sects. p. 93). 

It is probably unnecessary to quote further to show how very 
large a share the exploration at Brixham had in impressing the 
scientific world generally with the value and importance of the 
geological evidence of man’s antiquity, That impression, begun 
as we have seen in 1858, has not only lasted to the presentglay, 
but has probably not yet culminated. It hae produced numerous 
volumes, crowds of papers, countless articles in reviews and 
magazines, in various countries; and, perhaps, in order to show 
how very popular the subject became almost immediately, it is 
only necessary to state that Sir C. Lyell’s great work on ‘the 
“ Antiquity of Man” was published in February, 1863; the 
second edition appeared in the following April, and the third 
followed in the succeeding November—three editions of a bulky 
scientific work in less than ten months! A fgurth edition was 
published in May, 1873. 

Few, it may be presumed, can now doubt that those who 
before 1858 believed that our fathers had under-estimated human 
antiquity, and fought for their belief, have at length obtained a 
victory. Nevertheless, every anthropologist has doubtless from 
time to time 

“ Heard the distant and random tun 
That the foe was sullenly firing.” 
The ‘* foe,” to speak metaphorically, seems to consist of very 
irregular forces, occasionally unfair but never dangerous, some- 
times very amusing, and frequently but badly armed or without 
any real armour. ‘The Spartan law which fined a citizen heavily 
for going into battle unarmed was probably a very wise one. 

For example, and dropping a metaphor, a pamphlet published 
in 1877 contains the following passage :—‘‘ With regard to all 
these suppo ed flint implements and spear- and arrow-heads found 
in various places, it may be well to mention here the frank con- 
fession of Dr. Carpenter. He has told us from the presidential 
chair of the Royal Academy that ‘No logical proof can be 
adduced that the peculiar shapes of these flints were given them 
by human hands’” (see ‘Is the Book Wrong? A Question for 
Sceptics,’ by Hely H. A. Smith, p. 26). The words ascribed 
to Dr. Carpenter are put within inverted commas, and are the 
whole of the quotation from him. I wasa good deal mystified 
on first reading them, for while it seemed likely that the presi- 
dent spoken of was the well known member of this Association 
—Dr. W. B. Carpenter—it was difficult to account for his being 
in the presidential] chair of the Royal Academy, and not easy to 
understand what the Royal Academy had to do with flint imple- 
ments. A little search, however, showed that the address which 
Dr. W. B. Carpenter delivered in 1872 from the presidential 
chair of, not the Royal Academy, but the British Association, 
contained the actual words quoted, followed immediately by 
others which the authofof the pamphlet found it inconvenient 
to include in his quotation. Dr. Carpenter, speaking of “ com- 
mon sense,” referred, by way of illu-tration, to the “‘ flint imple- 
ments” of the Abbeville and Amiens gravel beds, and remarked, 
‘No logical proof can be adduced that the peculiar shapes of 
these flints were given to them by human hands ; but does any 
unprejudiced person now doubt y?” (Report Brit. Assoc. 1872, 
p. Ixxy.). Dr. Carpenter, after some further remarks on the “ flint 
implements,” concluded his paragraph respecting them with the 
following words :—‘‘ Thus what was in the first instance a matter 
of discussion, has now become one of those ‘self-evident’ pro- 
positions which claim the unhesitating assent of all whose 
opinion on the subject is entitled to the least*yeight.” 

It cannot be doubted that, taken in its entirety, that is to say, 
taken as every lover of truthsand fairness should and would take 
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it, Dr. Carpenter’s paragraph would produce on the mind of the 
reader a very different effect, to that likely, and no doubt 
intended, to be produced by the mutilated version of it given in 
the pamphlet, 

A second edition of the pamphlet has been given to the world. 
Dr. Carpenter is still in the presidential chair of the Royal 
Academy, and the quotation f ‘om his address is as conveniently 
short as before. 

It would be easy to bring t gether a large nuthber of similar 
modes of ‘‘ defending the cause of truth”—to use the words of 
the pamphlet just noticed—-but space and time forbid. 

*I cannot, however, forego the pleasure of introducing the 
following recent and probably noyel explanation of cavern phe- 
nomena. In 1882 my attention was directed to two articles, by 
one and the,same writer, 01 ‘“Bone-Cave Phenomena.” The 
writer’s theme was professed y the Victoria Cave, near Settle, 
Yorkshire, which he says wa; an old Roman lead mine, but his 
remarks are intended to aprly to bone-caves in general. He 
takes a very early opportunity in®the second article of stating 
that ‘‘ Weshall have to take care to distinguish between what is 
truly indicated in the ‘scicnce’ view from what are purely 
imaginary exaggerations of its natural and historical pheno- 
mena” ; and he no doubt believes that he has taken this care. 

‘We have now,” he says ‘‘to present our own view of the 
Victgria Cave and the phen mena connected with it, premising 
that a great many ofthe old mines in Europe were opened by 
Phoenician colonists aid metal workers, a thousand years before 
the Romans had set foot in Britain, which accounts for the 
various floors of stalagmite {ound in most caves, and al-o for the 
variety of groups of bones embedded in them, The animals 
represented by them when living were not running wild about 
the hills devouring each otter, as science men suppose, but the 
useful auxiliaries and traiied diudges of the miners in their 
work. Some of them, as tie bear, had simply been hunted and 
used for food, afd others o` a fierce character, as the hyzena, to 
frighten and keep in awe tke native Biitons. The larger species 
of mammalia, as the clephant, the rhinoceros and hippopotamus, 
and beasts foreign to the country, the Romans, no less than the 
Pheenicians, had every facility in bringing with them in their 
ships of commerce from C irthage, or other of the African ports. 
These, with the ative hcrse, ox, and stag, which are always 
found in larger numbers in the caves than the remains of foreign 
animals, all worsed peace‘ully together in the various operations 
of the mines. . . . lhe hippopotamus, althcugh amphibious, is 
a grand beast for heavy work, such as mining, quarrying, or 
road-making, and his keeper would take care that he was com- 
fortably lodged in a tank of water during the night... . The 
phenomena of the Victorie Cave Lead Mine differ in no material 
respect from those of hun:treds of others, whether of lead, copper, 
silver, or 1rop, worned in Roman and pre-Roman times in all 
parts of Europe. Its tunnels have all been regularly quarried 
and mined, sot by ancient seas, but by the hands of hisoric man. 
Double openings have been made in every case for convenient 
ingress and egress, during’ the process of excavation. Its road- 
ways had been levelled, ¿nd holes made up with breccia, gravel, 
sand, and bones of beasts that had succumbed to toil, on which 
sledges, trolleys, amd waggons could glide or run. .. . Near 
the entrance inside Vic'oria Cave were found the usual beds 
of charcoal and the hear hs for refining the metal, while close by 
on the hillside may still se seen the old kilns in which the men 
‘roasted’ the metallic ors and burned lime.” 

Should any one be disposed to ascribe these articles to some 
master of the art of joling, it need only be replied that they 
appeared in a religious journal (Zhe Champion of the Faith 
against Current Infideliry for April 20, and May 11, 1882, vol. i. 
pp. 5 and 26), with the writer’s name appended; and that 
I have reason to belicve they were written seriously and in 
earnest. ad 

It has been already intimated that Brixham Cavern has secured 
a somewhat prominent yJace in literature; and it can scarcely 
be needful to add that some of the printed statements respecting 
it are not quite correct. The following instances of inaccuracy 
may be taken as sample; :— 

The late Pref. Anstec, describing Brixham Cavern in 1861, 
said, ‘In the middle of the cavern, under stalagmite itself, and 
actually entangled with an antler of a reindeer and the bones of 
the great cavern bear, were found rude sculptured flint, such as 
are known to have beer. used by savages in most parts of the 
world” (‘f Geolozical Crossip,”’ p. 209). 

To be ‘‘entangled” vith one another, the antler, the bones of 
the cave bear, and the flifts must have been all lying together 
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As a matter of fact, however, the antler was oz the upper sur- 
face of the sheet of stalagmite, while all the relics of the cave 
bear and all the flints were in detrital beds below that sheet. 
Again, the flints nearest the bear’s bones in question were two 
in number; they were twelve feet south of the bones, and fifteen 
inches less deep in the bed. There was no approach to 
entanglement. s 

Should it be suggested that it is scarcely necessary to correct 
errors on scientific questions in works, like ‘‘ Geological Gossip?” 
professedly popular and intended for the million, I should ven- 
ture to express the opinion that the strictest accuracy is specially 
required in such books, as the great majority of their readers are 
entirely at the mercy of the compilers, Those who read scien- 
tific books of a higher class are much more capable of taking 
care of themselves. 

Prof. Ansted’s slip found its way into a scientific journal, 
where it was made the basis of a speculation (see Geologist, 1861, 
p. 246). å 

The most recent ngteworthy inaccuracies connected with thi. 
famous cavern are, so far as I am aware, two in the Engli h 
edition of Prof. N. Joly’s ‘‘ Man before Metals ” (1883). 

According to the fast, “ An entire left hind leg of C’%rsus 
speleus was found lying above the incrustatien of stala{mit? 
which covered the bones of other extinct species and the carved 
flints ” (p. 52). 

It is oaly necessary in reply to this to repeat what has been 
already stated: all the bones of cave-bear found in the caver. 
were in beds belou the stalagmite, 

The following quotation from the save work contains the, 
second inaccuracy, or, more correctly, group of inaccuracies, 
mentioned above: ‘We may mention among others the cive at 
Brixham, where, associated with fragmepts of rude pottery and 
bones of extinct species, heaps of oyster shells and other salt- 
water mollusks occur, as well as fish-hones of the genus scaras” 
(p. 104). See 

Iam afraid there is no way of dealing with this para.:ravh 
except that of meeting all its statements with unqualified cearus. 
In short, Brixham Windmill ITill Cavern contained no pottery of 
any kind whatever, not a single oyster-shell, nor even a sotit -ry 
bone of any species of fish. One common limpet sheli wa- the 
only relic of a marine organism met with in the cavern, 

As already intimated, the result of the researches at Brixham 
quickened a de-ire to re-examine the Kent’s Cavern evicerce, 
and this received a considerable stimulus froin the pwolicat‘on of 
Sir C. Lyell’s ‘‘ Antiquity of Man” in 1863, Having 14 the 
meantime made a careful survey of the cavern, an? ascerta: red 
that there was a very large area in which the deposits v ere 
certainly intact, to say nothing of unsuspected branches whicu in 
all probability would be discovered during a thorou.sh and sy-te- 
mat'c exploration, I had arrived at the conclusion that, ta' ing 
the cavern at its known dimensions merely, the cost of an 
investigalion as complete as that at Brixham would not be les» 
than rooo/, 

Early in 1864 I suggested to Sir C. Lyell that an applic vion 
should be made to the British Association, during the meetiry to 
be held at Bath that year, for the ap ointment of a Com'hutee, 
with a grant of money, to make an exploration of Kent's Cavern ; 
and it was decided that I should ta'e the necessary steps in the 
matter. ‘I'he proposal being cordially received by the Comnzittee 
of the Geological Section, and weli supported in the C rwmittee 
of Recommendations, a Commi:tee—consisting of Sir C. } yell, 
Mr. J. Evans, Mr. (now Sir) J. Lubbock, Prof, J. Phillips, Mr. 
E. Vivian, and myself (Hon. Secretary and Reporter)-—was 
appointed, with 100/, placed at their disposal. Mr. G. Busk 
was added to the Committee in 1866, Mr. W. Boyd Daw.-ns in 
1868, Mr. W. Ayshford Sanford in 1869, aud Mr. J. Jt. I ce in 
1873. The late Sir L. Palk (afterwards Lord Mald nj, the 
proprietor, placed the cavern entirely under the congrol «f the 
Committee during the continuance of the work ; the inve-tiga- 
tion was besun on March 28, 1865, and continued without inter- 
mission to June 19, 1880, the Committee being annually reap- 
pointed with fresh grants of money, which in the agsregrate 
amounted to 1900/., besidcs 63/, received from various | rivate 
sources. 

The mode of exploration was essentially the same a~ that fol- 
lowed at Windmill Hill, Brixham, but as Kent's Cavern, insttad 
of being a series of narrow galleries, contained a con-iderable 
number of capacious chambers, and as the aim of the cxplorers 
was to ascertain not merely what objects the deposits contained, 
but their exact position, their distribution, their condition, their , 


collocation, and their relative abundance, the details head to he 
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considerably more elaborate, while they remained so perfectly 
simple that the workmen had not the least difficulty: in carrying 
them out under my daily superintendence, The process being 
fully described in the First Annual Report by the Committee 
(see Report, Brit. Assoc. 1865, pp. 19, 20), it is unnecessary to 
repeat it here. 

Mr. Godwin-Austen, while agreeing with Mr. MacEnery that 
flint implements occurred under the stalagmite, contended that 
they were found throughout the entire thickness of the cave 
earth. MacEnery, on the other hand, was of opinion that in 
most cases their situation was intermediate between the bottom 
of the stalagmite and the upper surface of the cave earth; and, 
while admitting that occasionally, though rarely, they had been 
met with somewhat lower, he stated that the greatest depth to 
which he had been able to trace them was not more than a few 
inches below the surface of the cave earth (7rans. Devon. Assoc. 
ili, 326-327). The Committee soon found themselves in a posi- 
tion to confirm Mr, Godwin-Austen’s gtatement, and to say 
with him that ‘‘no distinction founded om condition, distribu- 
tion, or relative position can be observed whereby the human 
can be separated from the other reliquie” (Zrans. Geol. Soc, 
2nd ser. vi. ; ” i 

Mr. MacEnery’s ‘‘Plate F ” contains seven figures of three 
remarkable canine teeth, and the following statement respecting 
them :—‘* Teeth of Ursus cultridens, found in the cave of Kent’s 
Hole, near Torquay, Devon, by Rev. Mr. McEnery, January, 
1826, in Diluvial Mud mix’d with Teeth and Gnaw’d Bones of 
Rhinoceros, Elephant, Horse, Ox, Elk, and Deer, with Teeth 
and Bones of Hyzenas, Bears, Wolves, Foxes, &c.” 

It is worthy of note that no other plate in the entire series 
names the date on which the specimens were found, or the 
mammals with whose semains they were commingled. This 
arose probably from the fact, well known to MacEnery, that no 
such specimens had been found elsewhere in Britain; and 
possibly also to emphasise the statements in his text, should any 
doubt be thrown on his discovery. 

It is, no doubt, unnecessary to say here that the teeth belonged 
to a large species of carnivore to which, in 1846, Prof. Owen 
gave the name of Machairodus latidens, MacEuery states that 
the total number of teeth he found were five upper canines and 
one incisor, and the six museums in which they are now lodged 
are well known. 

A considerable amount of scepticism existed for many years 
in some minds as to whether the relics just mentioned were 
really found in ‘Kent’s Cavern, it being contended that from its 
zoological affinities Machairodus latidens must have belonged to 
an earlier fauna than that represented by the ordinary cave 
mammals; anc various hypotheses were invented to explain 
away the difficulty, most of them, at least, being more ingenious 
than ingenuous. Be this as it may, it was naturally hoped that 
the re-exploration of the cavern would set the question at rest 
for ever; and it was not without a feeling of disappointment 
that I had to write seven successive annual reports without 
heing abl@ to announce the discovery of a single relic of 
Machairodus. Indeed, the greater part of the Eighth Report 
was written with no better prospect ; when, while engaged in 
washing a ‘‘find” met with on July 29, 1872, I found that it 
consisted of a well-marked incisor of Machairodus latidens, with 
a left ramus of lower jaw of bear, in which was one molar 
tooth. They were lying together in the first or uppermost foot- 
level of cave earth, having over it a continuous sheet of granular 
stalagmite 2°5 feet thick. There was no longer any doubt ot 
Macknery’s accuracy; no doubt that Machairodus latidens was 
a member of the cave earth fauna, whatever the zoological 
affinities might say to the contrary; nor was there any doubt 
that man and Machairodus were contemporaries in Devonshire. 

I cannot pass from this case without directing attention to its 
bearing off negative evidence: had the exploration ceased on 
July 28, 1872—the day before the discovery—those who had 
always declined to believe that Machairodus had ever been found 
in the cavern would have been able to urge, as an additional 
and -apparently conclusive argument, that the consecutive, 
systematic, and careful daily labour of seven years and four 
months had failed to show that their scepticism was unwarranted. 
Nag, more, had the incisor been overlooked—and, being but a 
small object, this might very easily have occurred—they might 
finally have said ‘‘ 15'25 years’ labour” ; for, so far as is known, 
no other relic of the species was met with during the entire 
investigation. In all probability had either of these by no 
* means improbable hypotheses occurred, geologists and palzeonto- 
logists generally would have joined the sceptics; MacEnery’s 

è 


reputation would have been held in very light esteem ; and—to 
say the least—his researches regarded with suspicion. 

When their exploration began, and for some time after, the 
Committee had no reason to believe or to suspect that the 
cavern contained anything older than the cave earth; but at 
the end of five months, facts, pointing apparently to earlier 
deposits, began to present themselves; and, at intervals more or 
less protracted, additional phenomena, requiring apparently the 
same interpretation, were observed and recorded ; but it was 
not until the end of three full years that a vertical section was 
cut, showing, in undisturbed and clear succession, not only the 
cave earth with the granular stalagmite lying on it, but, und&r 
and supporting the cave earthyanother, thicker, and continuous 
sheet of stalagmite—appropriately termed crystalline, and below 
this again an older detrital accumulation, known asethe bre€cia, 
made up of materials utterly unlike thage of the cave earth. 

The breccia was just as rich as the cave earth in osseous re- 
mains ; but the lists of species represented by the two deposits 
were very different. It will be sufficient to state here that, while 
remains of the hyzena prevailed numerically very far above those 
of any other mammal in the cave earth, and while his presence 
there was also attested by his teeth-marks on a vast number of 
bones, by lower jaws—including those of his own kith and kin 
~-of which he had eaten off the lower borders as well as the 
condyles, by long bones broken obliquely just as hyzenas ofthe 
present day break them, and by surprisigg quantities of his 
coprolites, there was not a single indication of any kind of his 
presence in the breccia, where the crowd of bones and teeth 
belonged almost entirely to bears. 

No trace of the existence of man was found in the breccia 
until March, 1869, that is about twelve months after the dis- 
covery of the deposit itself, when a flint flake was met with in 
the third foot-level, and was believed to be not only a tool, but 
to bear evidence of having been used as such (see Report Brit. 
Assoc. 1869, pp. 201, 202). Two massive flint implements were 
discovered in the same deposit in May, 1872, and at various 
subsequent times other tools were found, until at the close of the 
exploration the breccia had yielded upwards of seventy imple- 
ments of flint and chert. 

While all the stone tools of both the cave earth and the 
breccia were Paleolithic and were found inos@lating with re- . 
mains of extinct mammals, a mere inspection shows that they 
belong to two distinct categories. Those found in the breccia— 
that is, the more ancient series—were formed by chipping a flint 
nodule or pebble into a tool, while those from the cave earth— 
the less ancient series—were fashioned by first detaching a suit- 
able flake from the nodule or pebble, and then trimming the 
flake—not the nodule—into a tool. 

It must be unnecessary to say that the making of nodule tools 
necessitated the production of flakes and chips, some of which 
were no doubt utilised. Such flakes, however, must be 
regarded as accidents, and not the final objects the workers had 
in view. 

It is worthy of remark that in one part of the cavern, upwards 
of 130 feet in length, the excavation was carried to a depth of 
nine feet, instead of the usual four feet, below the bottom of the 
stalagmite ; and that, while no bone of any kind occurred in the 
breccia below the seventh foot-level, three fine flint nodule tools 
were found in the eighth, and several flint chips in the ninth, or 
lowest foot-level, 

It may be added that the same fact presented itself in the 
lowest or corresponding bed in Brixham Windmill Hill Cavern. 
In short, in each of the two famous Devonshire caverns, the 
archeological zone reached a lower level than the palzonto- 
logical. 

That the breccia is of higher antiquity than the cave earth is 
proved by the unquestionable evidence of clear undisturbed 
superposition ; that they®represent two distinct chapters and eras 
in the cavern history is shown by the decided dissimilarity of the 
materials composinz them, the marked difference in the osseous 
remains they contained, and the strongly contrasted characters 
of the stone implements they yielded ; and that they were sepa- 
rated by a wide interval of time may be safely inferred from the 
thickness of the bed of stalagmite between them. e 

It is probable, however, that the fact most significant of time 
and physical change is the presence of the hyzena in the cave 
earth or less ancient, but not in the breccia or more ancient, of 
the two deposits. I called attention to this fact in a paper read 
to this Department ten years ago (see Report Brit. Assoc. 1873, 
pp. 209-214), and at greater length elsewhere*n 1875 (see Trans, 
Plym, Inst. v. 360-375). Bearing in mind the cavye-haunt.ng 
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habits of the hyæna, the great preponderance of his remains in 
the cave earth, and their absence in the breccia, it seems impos- 
sible to avoid the conclusion ihat he was not an occupant of 
Britain during the earlier pericd. 

The acceptance of this conclusion, however, necessitates the 
belief (1) that man was residert in Britain lung before the hyzena 
was, 

(2) That it was possible for the hyzena to reach Britain between 
the deposition of the breccia and the depositién of the cave 
earth. In other words, that J3ritain was a part of the Continent 
during this interval, 

Sir C. Lyell, it will be remembered, recognised the following 
geographical changes ‘withiu ihe British area between the Newer 
Pliocene and historical times (see “ Antiquity of Man,” edition 
1873, pp. 338, 332). | 

Firstly, a pre-Glacial Gontinental period, towards the close of 
which the Forest of Cromer flourished, and the climate was 
somewhat milder than at prezent. 

Secondly, a period of subriergénce, when the land north of the 
“Lhames and Bristol Channel], and that of Ireland, was reduced 
to an archipelago, This was a part of the Glacial age, and ice- 
bergs floated in our waters. 

Thirdly, a second Continental period, when there were glacters 
in the higher mountains of ‘scotland and Wales. 

Rourthly, the breaking up of the land through submergence, 
and a gradual chage of t2mperature, resulting in the present 
geographical and climatal conditions, 

It is obvious that if, as I venture to think, the Kent’s Cavern 
breccia was deposited during the first Continental period, the 
list of mammalian remains found in it should not clash with the 
list of such remains from th2 Forest of Cromer, which, as we have 
just seen, flourished at thet time. I called attention to these 
lists in 1874, pointing out frat according to Prof. Boyd Dawkins 
(‘‘ Cave-Huntigg,” p. 41%) the forest bed had at that time 
yielded twenty-six species of mammals, sixteen of them being 
extinct, and tenrecent ; that both the breccia and the forest bed 
had yielded remains of tie cave-bear, but that in neither of 
them had any relic or trace of hyzena been found. A monograph 
on the “t Vertebrata of the Forest Bed Series” was published in 
1882 by Mr. E. T. Newton, F.G.S., who, including many addi- 
tional species found sc mewhat recently, but eliminating all those 
about which there was any uncertainty, said: ‘ We still have 
forty-nine species left, of which thirty are still living, and nine- 
teen are extinct” (p. 135.. Though the number of the species 
has thus been almost doubled, and the presence of the cave-bear 
remains undoubted, it ccntinues to be the fact that no trace of 
the hyæna has been found in the forest bed, and no suspicion 
exists as to his probable presence amongst the eliminated un- 
certain species. 

It should be added thit no relic or indication of hyena was 
met with in the ‘‘ Fou-th Bed” of Brixham Windmill Hill 
Cavern, believed to be the equivalent of the Kent’s Hole 
breccia. 

I am not unmindful of the fact that my evidence is negative 
only, and that raising a structure on it may be building on a 
sandy foundation, Nevertheless, it appears to me, as it did ten 
years ago, strong enough to bear the following inferences :— 

I. That the hyena did not reach Britain until its last 
Continental period. 

2. That the men who made the Paleolithic nodule-tools found 
in the oldest known deposit in Kent’s Cavern arrived during the 
previous great submergence, or, what is more probable—indeed, 
what alone seems possible unless they were navigators—during 
the first Continental period. In short, I have little or no doubt 
that the earliest Devonians we have sighted were either of 
Glacial, or, more probably, of pre-Glacial age. 

It cannot be neces'ary to add that while the discovery o$ 
remains of hyzna in the forest bed æf Cromer, or any other 
contemporary deposit, would be utterly fatal to my argument, it 
would leave intact all other evidence in support of the doctrine 
of British Glacial or p-e-Glacial man. 

Some of my friends accepted the foregoing inferences in 1873, 
while others, whose judgment I value, declined them. Since 
that date no adverse fact or fhought has presented itself to me; 
but through the rese.rches and di coveries of others in com- 
paratively distant pavts of our island, and especially in East 
Anglia, the belief in British pre-Glacial man appears to have 
risen above the stage of ridicule, and to have a decided prospect 
of general scientific ucceptance at no distant time. 

I must, beforg closing, devote a few words to a class of 
workers who are “more plague than profit.” 

Ld 
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The exuberant enthusiasm of some would-be pioneers in the 
question of human antiquity results occasionally in supposed 
“discoveries” having an amusing side; and not unfrequently 
some of the pioneers, though utter strangers, are so good as to 
send me descriptions of their ‘‘ finds,” and of their views re- 
specting them. The following case may be taken as a sample :— 
In 1881, a gentleman, of whom I lead never heard, wrote, 
stating that he was one of those who felt deeply interested in 
the antiquity of man, and that he had read all ‘the books he 
could command on the subject. He was aware that it had been 
said by one palzeontologist to be ‘‘ unreasonable to suppose that 
man had lived during the Eocene and Miocene periods,” but he 
had an indistinct recollection that another eminent man had 
somewhere said that ‘‘man had probably existed in England 
during a tropical Carboniferous flora and fauna,” He then went 
on to say, *‘ I have got that which I cannot but look upon as a 
fossil human skull, I have endeavoured to examine it from 
every conceivable standpoint, and it seems to’stand the test, 
The angles seem perfett, the contour the same but smaller in 
size than the average human head ; but that, in my opinion, is 
only what should be expected if we assume that man lived during 
the Carhoniferous pegod, in spite of what Herodotus says about 
the body of Orestes,” Finally, he requested go be allowed to 
send me the specimen. On its arrival it proved, of course, to 
be merely a stone; and nothing but a strong ‘‘ unscientific use 
of the imagination ” could lead any one to believe that it had 
ever been a skull, human or infrahuman, 

It may be added that a few years ago a gentleman brought me 
what he called, and believed to be, “three human skulls and as 
many elephants’ teeth,” fonnd from time to time, during his 
researches in a limestone quarry. They proved to be nothing 
more than six oddly shaped lumps of Devonian limestone, 

So far as Britain is concerned, cave-hunting is a science of 
Devonshire birth. The limestone caverns of Oreston, near 
Plymouth, were examined with some care in the interests of 
paleontology as early as 1816, and subsequently as they were 
successively discovered. The two most famous caverns of the 
same county—one on the northern, the other on the southern 
shore of Torbay—have been anthropological as well as pala-on- 
tological studies ; and, as we have seen, have had the lion’, share 
in enlarging our estimate of human antiquity. The researches 
have, no doubt, absorbed a great amount of time and of lahour, 
and demanded the exercise of much care and patience; but they 
have been replete with interest of, a high order, which would be 
greatly enhanced if I could feel sure that your me has not been 
wasted nor your patience exhausted in listening to this address 
respecting them. 


JOSEPA-ANTOINE-FERDINAND PLATEAU. 


HE career of this indefatigable investigator, as we 
announced last week, has just closed. Born in 
the second year of the present century, he has occu- 
pied a notable position in the scientific worl@ for more 
than fifty years. Before he reached middle age he 
met with the terrible. misfortune of losing his eye- 
sight while trying venturesome experiments on the physi- 
ological effects of light. His scientific career seems to 
have become only more active in consequence! When 
we think of the ease and success with which certain chess- 
players can, blind-fold, carry on some dozen or two 
simultaneous games, there seems little to surprise us in 
the mathematical career of Euler after he became blind. 
But the difficulties which stood in the way of the physicist, 
and which he successfully overcame, were of a far more 
formidable character. Had his chief investigations 
related to sound, the loss of eyesight might hate but little 
interfered with them. But to carry out by the help of 
others’ eyes a long series of investigations connected with 
Physiological Optics was a triumphal feat with which we 
know nothing to compare, except, perhaps, the composition 
of those marvellous master-works which Beethoven 
elaborated after he had become stone- deaf. 

Plateau’s really great contributions to physical science 
were, however, not optical, but molecular. They were 
collectively republished in 1873 in two volumes, with the 
title, Statigue expérimentale et théorigue des Liquides 
soumis aux seules Forces moléculaires, This work was 
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appreciatively reviewed in our columns (vol. x., p. 119) by 
the then greatest authority on the subject, the late Prof. 
Clerk Maxwell, so that it is unnecessary for us to analyse 
it here. Few of the readers of the recently published 
biography of Maxwell can have forgotten the humorous 
but accurately expressive lines in which he alludes to 
this work :— 

“Apd just as that living Plato, whom foreigners nickname Plateau, 
Drops oil in his whiskey and water—for foreigners sweeten it so:— 

Each drop keeps apart from the other, inclosed in a flexible skin, 

Till touched by the gentle emotion evolved by the prick of a pin,” &c. 

When we look at the Royal Society’s Catalogue, we find 
that up to 1873 Plateau is credited with fifty-three papers 
on subjects of the most varied character. One large sec- 
tion of these, of course, forms the matter of the volumes 
already mentioned. Another large section is devoted to 
the persistence of visual impressions, subjective impres- 
sions of colour, irradiation, and ther questions of 
physiological optics. In connection with these, there are 
several controversies and reclamations, with and against 
authorities such as Chevreul and ven Helmholtz. In 
thes¢ contests, # must be confessed that Plateau usually 
has the worse. In fact, he appears very much in the same 
light as did Brewster a little earlier. He furnished to 
others, who knew how to interpret and to use them, a 
great array of novel facts: but his strength lay mainly in 
the patience and ingenuity which led him to these facts ; 
not in the power of interpreting, explaining, or general- 
ising them. 

Besides the two main subjects above mentioned, we 
find in Plateau’s répertoire a number of curiosities taken 
from widely different branches of science. Thus we have 
a chemical analysis of the mineral waters of Spa; the 
geometrical problem of describing an equilateral triangle 
whose several corners shall be on three given circles in 
one plane; arithmetical recreations; photometry; the 
“ ghosts” produced by various series of rotating spokes ; 
and a centrifugal air-pump. 

Plateau occupied with success, until practically disabled, 
the Chair of Physics in the University of Ghent; and, if 
he did not attain to the foremost rank among experimental 
physicists, he et least did much good and useful work 
under circumstances which would have effectually closed 
the career of many men who have been more successful 
than he. He was occupied in his later years in compiling 
a valuable catalogue of all the papers he could meet 
with which bore on-his special optical inquiries. It is to 
be hoped that the as yet unpublished part of this collec- 
tion has been left in a state approaching completion. 


See ee 
OFFICIAL REPORTS ON CHOLERA IN EGYPT 


C URGEON-GENERAL HUNTER, who was com- 

missioned by the Government to make inquiry as 
to the circumstances attending the cholera epidemic in 
Egypt, has sent two reports to the Foreign Office. Neither 
pretends to afford full information on the subject which 
has been under investigation, but the more recent one, 
which gives information up to August 19, supplies some 
indication as to the opinion Dr. Hunter has formed with 
regard to the etiology of the epidemic. In his first report 
Dr. Hunter gives the cholera deaths registered up to 
July 31 as 12,600, but he adds that, owing to defective 
registration, the total mortality will probably be found to 
have been nearly double that number. Since that date 
some 15,000 more deaths have been registered, and if the 
same faulty system of registration has been maintained, 
the total mortality up to the’ present date cannot have 
fallen far short of some 55,000, The inquiry undertaken 
by Rr. Hunter relates therefore to a matter of the greatest 
magnitude, the more so as Egypt has apparently been 
free from cholera ever since 1865. It is however pre- 
cisely this question of immunity from cholera that will be 
raised by Dr. Hunter, and already we are able to gather 
what opinion will be expressed on this point. 
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Thus, the possibility of the importation of the disease 
into Egypt from India is discussed, and it is stated that 
even some of those who originally were firmly convinced 
of this method of origin have been forced to a different 
conclusion. The spontaneous origin of the contagium is 
also regarded as not being supported by facts; and Dr. 
Sierra, in a communication which is appended to Dr. 
Flunter’s, distixctly asserts that such a generation of the 
infection in the Nile Delta cannot be regarded as proved 
merely because the choleraic germ is often produced at 
the mouth of the Ganges. Prominence is, however, given 
to the fact that Egypt has heen visited by five epidemics 
since that of 1831, namely, in 1848, 1850, 1855, 1865, and 
1883, and independent testimony is brought forward to 
show that during the early part of the. present year, as 
also at occasional intervals since 1865, there have been 
cases of a disease knowneas “cholerine,” which have 
been characterised by some of the symptoms of true 
cholera, And further, Dr. Hunter, in expressing an 
opinion as to these cases, says that he has arrived at the 
conclusion that many of them were “what in India we 
should call cholera.” 

A further step in the argument is embodied iə a 
description of the filthy conditions wader which the 
Egyptians live, and especially of the foul state of the Nile 
at Damietta and other places, both owing to the floating 
carcasses of animals who had died of bovine typhus and 
otherwise. Having regard to all these points, the report 
implies that a number of cases, which for the moment we 
may describe as sporadic cholera, have formed a some- 
what continuous series of attacks ever since the 1865 
outbreak, and that the potency of the infection for spread 
in an epidemic form was developed under the influence 
of the foul conditions which obtained immediately ante- 
cedent to the date of the last epidemic. This view is by 
no means a new one; it was specially dealt with in a 
series of papers which were brought beforeghe Epidemio- 
logical Society in 1878, when the possibility of a “ pro- 
gressive development of the property of infectiveness ” 
under favourable conditions was insisted on; and it is 
more than probable that, as regards some of the infectious 
diseases, it may turn out to be a true explanation of their 
origin. 

It must, however, be borne in mind that in England, 
and indeed in all thickly peopled countries, cases which 
are clinically of a similar character constantly occur 
during the warmer months of the year; indeed, the term 
“English cholera” is of by no means infrequent occur- 
rence in our mortality tables, And not only so, but Dr. 
Sierra, in arguing against the spontaneous development 
of the contagium under the conditions which were found 
at Damietta, says that the same “cosmo-tellurie con- 
ditions ” have appeared often enough at the mouth of the 
Nile, that the same accumulation of carcasses in the river 
has before now taken place, and yet that no cholera has 
broken out in Egypt. The evidence mainly needed 
with a view to support the theory which is foreshadowed 
in Dr. Hunter’s reports, should go to point out what were 
the peculiar conditions which, during the past summer, 
led to the development of a special potency for mischief 
in a disease which is always more or less present. The 
Subject is one of the greatest scientific interest, and we 
trust it will be fully dealt with in the final report. 


NORDENSKJOLDS GREENLAND EXPE- 
DITION 


BARON NORDENSKJOLD telegraphed’ as follows 

to the Z%es from Thurso on Friday night :—“ An 
inland ice party started on July 4 from Auleitswik Fjord. 
When they were 140 kilometres east of the glacier border 
and 5000 feet above the sea level they were prevented by 
soft snow from proceeding with sledges. e They sent the 
Laplanders further on snowshoes. These advanced 230 
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kilometres eastwards over a continual snow desert to a | west, and six miles broad from north to south. Apart from the 


height of 7ooo feet. The conditions for a snow-free 
interior consequently did not exist here; but this expe- 
dition, during which men have reached for the first time 
the interior of Greenland, has given important results as 
to the nature of the interior of an ice-covered continent. 
Over the whole inland there is ice. There occur masses 
of fine dust, partly of cosmical origin, with the ice. The 
rest of the expedition, under the command of Dr. 
e Nathorst, visited the north-western coast between Wai- 
gattel (?) and Cape York, The Esquimaux told our 
Esquimaux interpreter (Hans Christian, formerly of Capt. 
Ffall’s expedition) that two members of the American 
Polar Expedition hagl cied, and the rest had returned to 
Littleton Island (Sofia). On August 16 the expedition 
sailed from Egedesmur de fgr the south, with rich collec- 
tions, zoological, botan.cal, and geological. Short stays 
were made at Iviktit, Julianshaab, and Frederiksdal. We 
tried to proceed eastwards thrice through the sounds 
north of Cape Farewell and once along the coast, but 
were hindered byice. We then went outside the ice field 
to 66° latitude, remaining constantly in sight of land, 
having twice in,vain tried to find an ice-free shore more 
to the south. The bani of drift ice was forced south of 
Cape Dan. On September 4 we anchored in a fjord which 
had been newly visite! by Esquimaux, and where we 
found some remains frcm the Norse period. It was the 
first time since the fifteenth century that a vessel had 
succeeded in anchoring on the east coast of Greenland 
south of the Polar Circle. We tried in vain to anchor in 
another fjomd more to the north, and returned. The 
expedition arrived at Reikiavik (Iceland) on September 
Our observations o1 the temperature of the sea prove 
that the cold current wl.ich packs the ice along the east 
coast of Greenland is very insignificant ; that the glaciers 
of the east coast are few and of no great size; and that 
the fjords ar@free from ice. Probably the coast may be 
reached by suitable steamers in the autumn of most 
years.”’ : 

It will thus be seen that for once Baron Nordenskjöld 
has failed to fulfil his predictions. But his expedition 
must be regarded as in all respects successful. He has 
succeeded in penetrating into the very heart of Green- 
land, and the idea of talsing Lapps with him to skate their 
way over the rough icc-bound land was a happy one. 
Greenland thus appears to be what has always been con- 
jectured, a land everywhere covered with a thick ice- 
sheet. We cannot gather from the telegram whether 
Nordenskj6ld’s theory a3 to the position of the old Norse 
settlements has been confirmed, but he has, at all events, 
succeeded in bringing back remains of the old colonies. 
The analysis of the cosnicul dust which has been col- 
lected will be eagerly looked for, and the detailed 
account of the collectiors made in Northern Greenland. 


NOTES 

Mr. J. Y. BUCHANAN .1as been invited to accompany the 
expedition which sailed last week from the Thames to survey 
the route and lay the cabies connecting Cadiz and the Canary 
Islands, and these islands with Senegal, on the west coast f 
Africa. During the laying of the cable from Lisbon to Madeira, 
over a route that had becn carefully sounded, into what was 
believed to be close on 2000 fathoms, it suddenly parted. 
Soundings taken immediat:ly revealed the existence of a bank 
with no more than 110 fathoms of water on it, which had been 
missed whi surveying the route. Again, quite recently— 
indeed, during the last two weeks—the French exploring vesse] 
Talisman, which has been investigating this part of the ocean 
with a numerous scientific staff, under the direction of the 
veteran Milne-Edwards, dissovered another bank to the south- 
ward of the “ Sine Bank,’ with as little as 70 fathoms on it. 
This bank was found to be about thirty miles long frdém east to 


special investigation of these banks, the survey of the line o 
route, which is carried out by two ships working in concert 
along a zigzag course, sounding every seven miles, must neces- 
sarily furnish much important information. Between Madeira 
and the Canary Islands lies the small group,of the Salvage 
Islands, which may be said to be almost unknown. ‘It is 
intended to carry the soundings round them, so as to determine 
whether they are connected with any of the new banks or with 
known land. It is also intended to land on the islands, from 
which interesting collections may be expected. In addition to 
the instruments ordinarily carried in the ships, Mr. Buchanan 
takes out a new sounding tube, constructed fur use with the 
ordinary wire sounding apparatus. With it it will be possible at 
every station to secffre a good sample of the mud and of the 
water from the bottom without altering the routine work of the 
ship. As the route crosses the mouth of the Mediterranean it 
will thus be possibl@ to determine the extent to which the dense 
warm water which leaves that sea as a bottom current affects the 
density and temperature of the deep water of the North Atlantic 
in its neighbourhood. The ships to be used are the Dacia and 
the Zzternational, both belonging to the Telegraph Construction 
and Maritime Company. 


IN a communication to the Sonstags-Beiloge sur N orddeut- 
schen Allgemeinen Zeitung for September 16 Dr. Reichenow, the 
well-known ornithologist of the Berlia Museum, describes a new 
ostrich under the name of Struthio Molybdophanes. A living 
example is in the Zoological Gardens at Berlin, anl others are 
expected at Cologne and Paris. The habitat of this species is 
stated to be the deserts of Somali Land and the Western Galla 
country, extending on the east coast of Africa from 10° N, lat. to 
the Equator. 


THe United States steamer Vantic has, we regret to learn, 
failed to reach and rescue Lieut. Greeley and his observing 
party, who have been stationed at Lady Franklin Bay, in 
Kennedy Channel, about 81° N., since the summer of 1881, 
This at first sight looks as if there were little hope of the safety 
of the party, as they had only two years’ provisions with them. 
But Sir George Nares, who knows the region intimately, writes 
to the Z%#zes to show that there is no reason for despair. He 
gives in detail his reasons for believing that Lieut. Greeley, 
when the relief ship failed to reach him in 1882, would, like a 
prudent leader, prepare for the worst and husband his provisions 
to the utmost. Moreover, he would probably bæ able to add 
considerably to his supply by hunting, and on the route south- 
wards there are depots at various accessible points. So, even if 
another year should have to be spent in the north, there is good 
reason to hope for the ultimate safety of the party. 


ACCORDING to the /svestza of the Russian Geographical So- 
ciety, the young Tashkend Observatory carries on very useful 
scientific work. Col. Pomerantseff and his assistants are not 
only engaged in the verification of those instruments which are 
used every year for determinations of latitudes and longitudes in 
Turkestan, and in the computation of the results; they also 
pursue independent work, such as the observatiop of the small 
planets Juno and Pallas ; the observation of the last solar eclipse 
at Penjakent ; of the stars eclipsed by the moon, which are given 
in the Nautical Almanac ; magnetical and meteorological obser- 
vations. These last were made in 1882, at twenty stations, out 
of which eight are first-rank stations, and that of Tashkend makes 
observations every hour. 


A 
TBE prize of 500 francs presented by Prof, A. P. de Candolle 
for the best monograph on a genus or family of plants is an- 
nounced as open for competition for 1884. Papers in Latin, 
French, German, English, or Italian should be sent to Praf, 


| Alph. de Candolle, Geneva, before October 1, 1884. 
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THE China Mail, in referring to the Hong Konz Observatory, 
says that Dr. Doberck will first be instructed to draw up a report 
for His Excellency the Governor, on the minor stations now in 
existence. He will examine past records, and, if these are 
found fairly accurate, will &Adeavour to furnish certain data as 
to the climatic canditions prevalent throughout the colony during 
the different months of the year. When this is done, it will 
probably be found feasible to make these stations cooperate with 
the central station at Kowloon, especially in observations con- 
nected with typhoons. Another important item will be the de- 
termination of the magnetic elements, and the investigation of 
the magnetic attraction of the various mountains and hills 
in the colony and its neighbourhood. It is also possible 
that, under instructions from the Governor, Dr. Doberck will 
proceed to Manilla, Shanghai, and other places on the coast of 
China, to inspect the observatories there, and put himself into 
communication with the directors of those institutions, with the 
view of having thejr reports sent regularly” to the Hong Kong 
Observatory to receive careful discussion here with the object of 
eventually furnishing trustworthy weather forecasts, 


MESSRS. ALLEN, COUES, AND BREWSTER, according to 
Science, sign a call for a convention of American ornithologists, 
to be held in New York City, beginning on September 26, 1883, 
for the purpose of founding an American Ornithologists’ Union, 
upon a basis similar to that of the ‘‘ British Ornithologists’ 
Union.” The object of the Union will be the promotion of 
social and scientific intercourse between American ornithologists 
and their co-operation in whatever may tend to the advancement 
of ornithology in North America, A special object, which it is 
expected will at once engage the attention of the Union, will be 
the revision of the current lists of North American birds, to the 
end of adopting a uniform system of classification and nomen- 
clature, based on the views of a majority of the Union, and 
carrying the authority of the Union. It is proposed to hold 
meeting's at least annually, at such times and places as may be 
hereafter determised, for the reading of papers, and the discus- 
sion of such matters as may be brought before the Union. Those 
who attend the first meeting will be considered z/s0 jacto 
founders. Active and corresponding members may be elected 
in due course after organisation of the Union, under such rules 
- as may be established for increase of membership. Details of 
organisation will be considered at the first meeting. 


AN enthugastic meeting of 3000 working men was held in 
Nottingham recently, at which resolutions were passed main. 
taining the great importance of sound technical instruction for 
the manufactures of the country. In connection therewith we 
may say that it is expected that the technical schools which 
are attached to the University College, Nottingham, will be 
opened some time in October next. It is intended in these 
schools to provide a complete course of instruction in mechanical 
and electrical engineering, and in the sciences most intimately 
connected with these professions; also to give instruction to 
artisan classes in mechanics, and in the details and history of the 
machinery employed in the lace and hosiery manufactures. The 
students att@aiding the school will be divided into day and 
evening classes. It is expected that the day students will consist 
of young men who intend taking up engineering as a profession, 
or, being the sons of manufacturers, and looking forward to the 
management of a manufacturing business, consider it desirable 
to gain some knowledge of the construction of machinery. For 
theseagtudents the College provides chemical and physical labo- 
ratories, and lecture theatres, and class rooms for drawing, 
mathematics, theoretical mechanics, &c. The workshops now 
added will comprise tools and mechanism in all departments of 
work, The shops will be supplied with steam power, and 
lighted by the electric light. in the evenings classes will be 
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held for artisans. On these occasions opportunities will be giveu 
to engineers’ apprentices and others to prepare themselves for 
the annual competition. for Whitworth Scholarships. The Me- 
chanical Museum will form a very important feature in the 
means of instruction provided for lace-makers and hosiers. In 
this museum wil] be exhibited models of all the mechanical 
movements which are generally recognised, with short printed or 
written descriptions pointing ont the special features of each, and 
their function in lace and hosiery machinery when so employed. 
Specimens of Jace and hosiery machines which can be set in 
motion, will also be shown, their moving parts being labelled in 
such a way as to point out their relation to the mætlels above 
mentioned, The workshops are under fe general direction of 


Prof. Garnett. 
° 


DURING the ensuing winter session of the Liverpool Science 
and Art Classes there will be conducted by Miss Helen Fryer 
a class for the study of Hygiene. The lectures will follow 
the course of the syllabus lately published by tthe Govern- 
ment Science and Art Department. Miss Fryer will also give 
a course of lectures on Animal Physiology. p © 


THE Directors of the Crystal Palace have completed arrangé- 
ments for holding an International Exhibition of Arts, Manu- 
factures, Science, and Industry during 1884. It is intended that 
the Exhibition should open on April 3 and close at the end of 
October. All the arrangements will be under the control of Mr. 
G. C. Levey. 


e 

By the kindness of the Trustees of the Gilchrist Fund, the 
Committee of the Victoria Coffee Hall have been able to arrange 
for the delivery of six Penny Science Lectures by eminent lec- 
turers on Tuesdays, beginning on October 2, The Committee 
are anxious that lectures such as these, which are rarely 
within the reach of the London working men, should be made 
widely known beyond the circle of the usual frequenters of tl.e 
Hall, and the Hon. Secretary would be glad to hear from any 
one willing to help by getting a poster hung up, or distributing 
handbills among working men in districts within reach of the 
Victoria, The following are the lecturers and subjects :—Octo- 
ber 2 and 9: Lecture by Mr. Wm. Lant Carpenter, F.C.S., on 
‘Ice, Water, and Steam.” October16: Mr. P. H. Carpenter, 
on ‘‘ Life under the Ocean Wave.” October 23: Mr. E. B. 
Knobel, Sec.R.A.S., on “Comets.” October 30: Mr. C. A. V. 
Conybeare, on “The Rights and Feelings of an Animal.” 
November 6: ‘Dr. B. W. Richardson, M.D., LL.D., F.R.S., 
on “ Food and Feeding.” 


WE are glad to see that science has a place in the first number 
of The English Illustrated Magazine (Macmillan and Co.), 
which contains Prof, Huxley’s Royal Institution lecture on the 
oyster. Mr. Grant Allen contributes an interesting article with 
some beautiful illustrations on ‘‘ The Dormouse at Home.” 


Two strong shocks of earthquake were felt on Sunday at 
Casamicciola. A house situated in the upper town was wrecked 
gnd fell in ruins. No lives were lost. 


CAPT. EDWARD AsHBown, Commander of the P. and O. 
stéamer Sian, writes as follows to the Ztmes:—‘‘It may be 
interesting to some of your scientific readers to know that the 
steamship Sta, on her voyage from King George’s Sound to 
Colombo, on August 1, when in lat. 6° S., long. 89° E., passed, 
for upwards of four hours, through large quantities of lava, 
which extended as far as could be seen (the ship was going 11 
knots at the time). The Java was floating in a succession of 
lanes of from five to ten yards wide, and trending in a direction 
north-west to south-east. The nearest Jand was the coast of 
Sumatra (distant 700 miles), but as theye was &,current of fifteen 
to thirty miles a day, setting to the eastward, the lava could not 
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have come from there, and { can only imagine it must have been 
an upheaval from somewhere near the spot. I may mention the 
soundings on the chart show over 2000 fathoms. There was a 
submarine*volcano near the spot in 1789.” 


EXPERIMENTS on the liqitefaction of oxygen and nitrogen are 
described by Wroblewski and Olszewski (C8mpt Rend. xcvi. 
1140 and 1225). At — 136’ oxygen liquefies under a pressure of 
¢24 atmospheres ; nitrogen at the same temperature does not 
liquefy, even under a pressure of 150 atmospheres, but if the 
pressure is somewhat slow]; diminished, care being taken that it 
does not bepome less than 50 atmospheres, the nitrogen becomes 
liquid. Carbon disulplgde solidifies at about —116°, and alco- 
hol at —130°°5. 


FRoM the annual report on the mineral statistics of Victoria, 
we see that the quantity of gold raised in 1882 was 864,609 oz., 
as against 833,378 oz. in 1881. The deepest shaft in the 
colony is the Magdala, at Slawell, 2409 feet deep. 


THE additions to the Zoological Society’s Gardens during the 
past week include a White- ronted Capuchin (Cebus albifrons 6 ) 
from Brazil, presented by Capt. Harrison; a Puma (Felts con- 
. color) from South America, presented by Mr. B. M. Whithard ; 
a Grey Ichneumon (/Yerfestes griseus) from India, presented by 
Mr. Murray Dickinson ; a Ruddy Ichneumon (Herpestes smithi) 
from South Africa, presented by Col. J. H. Bowker, F.Z.S.; a 
Fallow Deer’ (Cervus damı 9), European, presented by Sir 
Henry -Bessemer ; a Persiz.n Gazelle (Gazella subgutterosa 8), 
two Persian Sheep (Ozzs aries, var. 8 ô) from Persia, presented 
by Lady Brassey; a Gre; Seal (Halicherus gryphus) from 


Wales, presented by Mr. J. J. Dodgshon ; two Rufous Tinamous | 


(Rhynchotus rufescens) frem Uruguay, presented by Mr. J. 
Brown; a Spapish Terrapin (Clemmys leprosa), South Euro- 
pean, presented by Mr, Ai:chison; a Yellow-billed Sheathbill 
(Chionis alba) from Antarctic America, two Yarrell’s Curassows 
(Crax carunculata 2?) fom South-east Brazil, purchased ; a 
Macaque Monkey (Macacu. cynomolgus $) from India, a Greater 
Sulphur-crested Cockatoo {Cacatua galerita) from Australia, two 
Small Hill Mynahs (Gracula religiosa) from Southern India 
deposited. ' i 


THE IRON AND STEEL INSTITUTE 


CHE Tron and Steel Institute has this year resolved to revisit 
_the place of its birih—in other words, the young and 
flourishing town of Middl:sbrough-on-Tees, where the associa- 
tion was founded some fifteen years ago. The arrangements 
for its reception and for visits to different works in the neigh- 
bourhood (though marred in practice by a grievous disaster) 
left nothing to be desired ; but the papers, though sufficient in 
number and value for prz.ctical metallurgists, offer very little 
that is of interest to the s:udent of science generally. Hence 
our notice will be brief. I: is somewhat to be regretted (espe- 
cially seeing that the Eston Works formed the first day’s excur- 
sion) that no paper was devoted to the development of the 
Thomas-Gilchrist or ‘‘basic” process of steel-making. This 
process has been widely and successfully adopted in Germany 
but has made little progiess as yet fn the Cleveland district, 
for which it may be said to have been specially designed, and 
where it was first put in practice. On this disappointment, 
however, it is useless to dwell. Passing over three adjourned 
discussions—on tin-plate riaking, coal-washing machinery, and 
the manufacture of anthracite pig iron respectively—we come 
to the new papers prepared for the meeting. There were two 
dealing with the importan‘, manufacture of coke: one by Mr. 
R. Dixon, on the Simosi-Carve’s process, and one by Mr. 
Jameson, on the process which bears his name. We hail these 
as a further assurance that the barbarous, costly, and offensive 
beehive oven, which still cc ntinues to disgrace our English coking 
districts, is far oy?the high road to extinction. In Belgium it has 
altogether ceased to exist. being superseded by more rational 
methods ; and the same will soonebe the case for the rest of the 
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Continent. The two papers before us do not, however, cen- 
tribute very much to our knowledge. Mr. Dixon’s deals simply 
with the cost of erecting ovens on the particular system described, 
which cost is unfortunately high, and on the yield and quantity of 
coke produced, which are both satisfactory. Some difficulty is 
experienced with the bituminous coal of Durham in keeping 
the valve-boxes and mains free from pitch; but this, it is hoped, 
will shortly be overcome. He also describes a method jus? in- 
treduced of heating the air required for combustion by the waste 
gases passing away from the ovens, by which the time needed 
for coking is expected to be largely reduced. Mr. Jame. o i's 
system, as our readers will remember, consists in burning the 
coal from the top in a closed oven, and withdraw ing the gases, as 
they form, from the bottom, by means of an exhausting ap; a- 
ratus. These waste gases are condensed, and give valuable 
results in ammonia, tar, &c. The amount of this yield ha» been 
largely increased, sing: former papers were read on the subject, 
by new extracting and condensing appliances, and the percentage 
of coke made appears also to have improved. One great 
advantage of the system is that any beehive oven can be adapted to 
it ata co t of some @/. or 15/. The oils extracted, the value of 
which had been questioned, find a ready sfe at 2/. to"3/, per 
ton. 

A paper on raw coal in the blast furnace, prepared by Mr. 
I, Lowthian Bell, F.R.S., was postponed, in conscquence cf its 
author’s serious illness—an illness from which we are giad to 
hear that he is recovering. We pass on toa paper by Mr. F. A. 
Cowper, Past President of the Institute of Mechanical En:g- 
neers, on the results obtained with the hot-blast stove which 
bears his name, This, as is well known, is an application to 
the blast furnace of the fire-brick ‘‘segenerator” invented by 
Sir Wm. Siemens for gas furnaces. In the earlier days of the 
hot-blast process, the best known means of heating the air wa. 
to pass it through a sort of coil of cast-iron pipes, inclosed with- 
in a tall furnace. The limit of endurance with such pipes is, 
however, reached at about 1000° F, ; whereas by employing two 
inclosed stacks of fire-bricks, one of which is always being 
heated from below, while the other is being cooled froin above 
by air passing through it to the furnace, temperatures of 1500° 
are attainable. The advantages of so far increasing the tem- 
perature were hotly contested, from a theoretical point of vicw ; 
but ‘the proof of the pudding is in the eating,’ and Mr. 
Cowper has proved beyond doubt that a blast of 1502", 
combined with a very large and slowly-Morking furnace, 
will realise an economy (in fuel consumed per ton of Lon 
made) which, in these days of competition, means Just the 
difference between a fair profit and a heavy loss. ‘The 
chief element of success in these stoves appears to be the making 
of the bricks as thin as possible, so that there may be but little 
depth for the heat to soak into or soak out of; and the author 
describes a form of brick, making what he calls ‘*honeycoub 
filling,” with which there is nowhere a greater thicsnes than 
two inches, and this is always heated from both sidas. 

Two papers on hydraulic cranes for steel works, by Mr. R. 
M. Daelen and Mr. T. Wrightson, and another by Mr. J. B. 
Stead, on a new form of gas sampler, do not require any specia’ 
comment, Finally we have a paper on blast furnace econoi7y 
in relation to design, by Mr. R. Howson, which is of a some- 
what more suggestive character. The almost universal form of 
the interior of a blast furnace is as follows :—From the thrort, 
where the materials are charged and the gases collected. it 
widens slowly to a point about two-thirds of the way dovn, 
called the boshes. From thence it narrows again, but i90 re 
rapidly, and ends in a shallow circular pit called the hearth. 
Mr. Howson asks whether this form has not, from beginning to 
end, been a ‘‘ rule-of-thumb business” with English engineers ; 
and whether the rapid narrowing below the boshes does not in 
fact favour the lodgment of half-melted cinder, and the conse- 
quent building up of ‘‘ scaffulds,” which are known to be the 
most serious of all impediments to the successful working of a 
blast furnace. It is supposed that the hearth needs ‘‘rel:ef 
from pressure;” but as a matter of fact the difficulty is to set 
the materials down quickly enough, and the easier their descent 
is made the better. He proposes a barrel-shaped form, havin : a 
regular curve at the boshes, instead of a sharp angle—a "form 
actually adopted by the late Mr. Menelaus at Treforest, and 
with great success as to economy of fuel. With the same obp ct 
he advocates the charging of the coke towards the sides uf the 
furnace, and the stone towards the middle, and the preserving ofe 
this distribution throughout, so as to have as much combustib‘e 
material as p&ssible above and near fp the tuyeres. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


UNIVERSITY COLLEGE, LONDON.—The Department of Ap- 
plied Science and Technology in this college opens on October 
2, along with the rest of éhe college, The instruction in this 
department includes (1) lectures on different branches of civil 
andemechanicaf engineering and surveying and levelling, drawing 
and practical experimental work in the engineering laboratory ; 
(2) lectures and practical laboratory work in electricity and allied 
branches of physics ; (3) lectures in architecture and architec- 
tural construction; and (4) lectures and practical laboratory 
work in different branches of chemical technology, including 
“brewing, heating and lighting, metallurgy, chemistry of the alkali 
trade, and agricultural chemistry. Besides these technical and 
professional lectures, the Faculty of Science provides very com- 
plete courses of lectures in mathematics, physics, chemistry, and 
geology, the sciences upon which the pfofessional knowledge 
must be based. $ 

On Tuesday last Mr. F. J. M. Page, B.Sc., F.C.S., was 
elected Demonstrator of Practical Chemgtry at the London 
Hospital Medical &£ollege, 





SCIENTIFIC SERIALS 


THE Journal of Anatomy and Physiology, vol. xvii. part 4, 
July, 1883, contains: On the action of saline cathartics, by Dr. 
Matthew Hay.—On the anatomy and physiology of the urinary 
bladder and of the sphincters of the rectum, by F. Le Gros Clark, 
F.R.S.—On ten cases of congenital contraction of the stomach, 
with remarks, by W. Roger Williams (plate 17),—A new rule of 
epiphyses of long bones, snd on the ossification of the temporal 
bone, by J. B. Sutton (plate 18).—On three cases of cerebellar 
disease, by Dr. Thomas Oliver.—A contribution to the anatomy 
of the Indian elephant, by Dr. R. J. Anderson.—On a case of 
semi-agnatha or synotia ina lamb, by Frederic Eve.—On a case 
of primary epithelioma of the lung with secondary deposits in 
the kidney, vertebra, and ribs, by W. E. Hoyle, M.A. (plate 19). 
—Researches into the histology of the central gray substance of 
the spinal cord and medulla oblongata, by Dr. W. A. Hollis 
(plate 20). On the membrana tympani, by Dr, J. M. Crombie.— 
An account of an obturator hernia, and of a fibrous body attached 
to the hydatid of Morgagni, by W. S. Richmond. 


THE Quarterly Journal of Microscopical Science for July 
contains :—On the ancestral form of the Chordata, by Prof. W. 
Hubrecht (plate 23),—On the renal organs of Patella, by J. T. 
Cunningham.—On a rare form of the blastoderm of the chick, 
and its bearing on the question of the formation of the vertebrate 
embryo, by Dr. C. O. Whitman (plates 24 and 25).—On the 
development of the pelvic girdle and skeleton of the hind limb 
in the cbick, by Alice Johnson (plates 26 and 27).—On the 
development of the mole (Talpa europea), by Walter Heape 
(plates 28 to 31).— On the tongue of Ornithorhynchus paradoxus: 
the origin 8f taste bulbs:'and the parts upon which they occur, 
by Edward B. Poulton, M.A. (plate 32).—Observations upon 
the foetal membranes of the opossum and other marsupials, by 
Dr. H. F. Osborn (plate 33). 

THE Fournal of the Royal Microscopical Society for August 
contains :—On the red mould of barley, by C. G. Matthews 
(plates 5 and 6).—On the spicules of Cucnmarea hyndmannt, 
C. calcigera, and two allied forms, by Prof. F. Jeffrey Bell, 
M.A. (plate 8).—On a method of preserving the freshwater 
medusa, by Peter Squire (four grains of bichloride of mercury 
to a pint of distilled water).—The usual summary of current 
researches and Proceedings of the Society. 

Tue American Journal of Science, September.—On the exist- 
ence in bo hemispheres of a dry zone and its cause, by Arnold 
Guyot. The presence is determined of two nearly rainless belts 
on both sides of the tropics, extending round the globe, and em- 
bracing most of the so-called deserts of both hemispheres. It is 
argued that the atmospheric currents, which are the great regu- 
lators of aqueous precipitation, are the primary cause of these 
subtropical dry zones.—On the relations of temperature to glacia- 
tion, by George F. Becker. Assuming the correctness of the 
gentvally received opinion that the sun is a gradually cooling 
body, it is concluded that the absolute maximum in the develop- 
ment of glaciers is past, and that the Glacial period was not one 
of general cold, but one of higher mean temperature at sea-level 

a than the present.—Analysis of two varieties of lithiophilite 
(manganese triphilite) from Tubbs Farms, Maine, and Branch- 
ville, Connecticut, by S. Ls Penfield.—On the intensity of sound. 


v 


I. The energy and coefficient of damping of a tuning-fork, by 
Charles K. Wead.—The decay of rocks geologically considered, 

by Dr. T. Sterry Hunt. In this comprehensive memoir the 
author insists (2) on the evidence afforded by recent geological 
studies of the universality and antiquity of subaérial ae both 
of silicated crystalline rocks and of limestones, and of its great 
extent in pre-Cambrian times ; (4) on the preservation of the dis- 

integrated materi@ls #72 sizu, wherever they have been protected 

from denudation by overlying strata, or by their position in places 
sheltered from erosion, as in the Appalachian and St. Lawrence 
valleys ; (c) on the insignificant results of this process of decay” 
since the Glacial period owing tg the relatively short duration of 

that period, and probably also to changed atmospheric con- 

ditions in recent times; (¢) on the fact that the process Has 

furnished the materials both for the clayg sands, and iron-oxides 

from the beginning of the Palzeozoic to the present time, and for the 

corresponding Eozoic rocks formed from the older feldspath rocks 

by the partial loss of protoxide Bases. The decay of sulphuretted 

ores in the Eozoic rocks has also given rise to oxidised iron ores 

and to deposits of rich copper ores in various geological regions ; 
(e) that the rounded masses of crystalline rocks left in the process 
of decay constitute not only the boulders of the drift, but, judg- 

ing from analogy, the similar masses in conglomerates of various 

ages from Eozoic times.—On Mr. Glazebrook’s paper on fhe 

aberration of concave gratings, by H. A. Bowland.—On the 

stibnite from Japan, by Edward S. Dana. The author fully 
describes and illustrates the remarkable series of specimens of 
crystallised stibnite from Mount Kosang in the Island of Shi- ` 
koku, South Japan, which have recently come into the posses- 
sion of the Yale Museum.—Notes on the volcanoes of Northern 
California, Oregon, and Washington Territory, by Arnold 
Hague and Joseph P. Iddings.—Cassiterite, spodumere, and 
beryl in the Black Hills, Dakota, by William P. Blake.—Dis- 
covery of a new planetoid on the night of August 12, by C. H. 
F. Peters. 


THE American Naturalist for June, 1883, contains :—Pearls 
and pearl fisheries, part i., by W. H. Dall.—Aboriginal quar- 
ries: soapstone bowls and the tools used in their manufacture, 
by J. D. McGuire.—Annelid messmates with a coral, by J. W. — 
Fewkes.—Progress of invertebrate paleontology in the United 
States for the year 1882, by Dr. C. A. White.—Notes on the 
genus Campeloma of Rafinesque, by R. E. Call.—Mosses, by 
W. W. Bailey.—Emotional expression, by A. T. Bruce.—The 
developmental significance of human physiognomy, by C. D. 
Cope. 

July, 1883, contains:—The Naturalist Brazilian expedition, 
No. 2: the lower Jacuhy and Sao Jeronymo, by H. S. Smith. 
—Growth and development, by C. Morris.—Pearls and pearl 
fisheries, part 2, by W. H. Dall.—Catlinite : its antiquity as a 
material for tobacco pipes, by E, A. Barber. 

August, 1883, contains :—Means of plant dispersion, by E. 
I. Hill.—On the classification of the Linnean orders of Ortho- 
ptera and Neuroptera, by A. S. Packard, jun.—On the power 
of scentin the turkey vulture, by S. N. Rhoads,—The Siphono- 
phores (illustrated), by T. Walter Fewkes. 

Annalen der Physik und Chemie, July 15.—Theory of dis- 
persion, by L. Lorenz.—On the elliptical polarisation by reflec- 
tion from the surfaces of transparent bodies, by A. C. van Ryn 
van Alkemade.—The coefficient of refraction of some mixtures 
of alcohol and aniline, by W. Johst (with tables)—Remarks on 
E. Lommel’s treatise ‘‘ Concerning Newton’s Rings,” by Karl 
Exner.—On a method of comparing electrical resistances inde- 
pendent of the resi-tance of the leads, by F. Kohlrausch.—Some 
determinations of the absolute resistance of a chain by means of 
an earth inductor and a gulvanometer.—Concerning the effect of 
polarisation with alternating currents, by A. Winkelman.— 
Quantitative determination of the influence of the changes of 
temperature produced by extension upon the measurement of the 
former, by Dr. A. Miller of Miinchen.—On the admissability of 
the acceptance of an electric sun potential and the effect of its 
interpretation on terrestrial phenomena, by Werner Siemens.— 
Researches in gaseous constitution of heavenly bodies, by A. 
Ritter of Aachev.—On the reduction of the fundamental units of 
mechanics to their elements, by E. Budde.—On a new fluid of 
high specific weight, of high refractive index and great dispersion, 
by Carl Rohrbach (with tables),—On the correct writing of some 
expressions of Arabic origin used in the art of measuring, by K. 
Zoppritz. = 


Bulletin of the Belgian Royal Acatlemy of ® Sciences, July 27. 
—On the influence exercised by the respiratory process on the 
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circulation of the blood, by Messrs. Em. Legros and Griffé. 
From experiments made on th: dog, cat, horse, pig, sheep, rab- 
bit, and other animals, Magendie’s dictum that pressure is 
diminished during inspiration and increased during expiration 
appears to be normally true in the case of the pig alone.—On 
the existence and cause of a nionthly periodicity of the aurora 
borealis, by M. Terby. The paper is accomparfied by a table 
of magnetic disturbances’ at 3russels during the years 1870-82 
arranged in monthly decade. The existence of a monthly 
pefiodicity is demonstrated, «nd from a series of remarkable 
coincidences it is suggested taat jn this periodicity is reflected 
the duration of the rotation >f the sun round its axis. It is 
further argued that the magnetic perturbations accompanying the 
aurora borealis, which arg cl«sely associated with the appear- 
ance of solar spots, are probtbly subject to the same vicissi- 
tudes as the auroras, and to the same periodicity. —Two memoirs 
on steam-engines, locomotives, bre€ks, and railway rolling stock, 
by M. Delacy.—Remarks on tie force of the word discovery as 
applied to the Iguanodons of Bernissart, by M. P. J. van Bene- 
den. ‘The discovery of the larze specimen recently exposed to 
public view in the court of the Brussels Natural Hi-tory 
Museum, a full account of which appeared in NATURE, Sep- 
tember 6 (p. 439}, is referred to M. Fagès. But M. van Beneden 
‘shows that he was thg first to cletermine the connection of these 
gigantic fossils with the Iguanodon family. —On some remains 
of fossil Cetacea collected in the phosphorated rocks between the 
Elbe and Weser, by M. P. ". van Beneden.—The following 
theorem is communicated by M. Catalan: a, x, y being integers, 
every value of x satisfying the equation (a? + 1) 2? = y* + 1, is 
the sum of three positive <quares, with the exception of x, = I 
and x, = 4a? + I1.—On some anttographs of Grétry, the famous 
composer of Liége, by M. Ed. Fétis.—On some desiderata in 
the history of art fn Belgium, by: M. Ed. Mailly. 


Archives of Physical and Nat wal Sciences, Geneva, August 15. 
—On some remarkable moverients occasionally accompanying 
the fall of hailstones, by M. Daniel Colladon.—Mem iir on earth- 
quakes and volcanoes, by Prof. F. Cordenons. In this first part 
of a comprehensive study of unjerground phenomena the author 
gives a general classification of s2ismic disturbances, and examines 
the various hypotheses hitherto proposed to account for then.— 
On the nomenclature of fossils in connection with the recent dis- 
cussions on botanic nomenclature, by M, Alph. de Candolle.— 
On the American. ants (concluc ed), by M. H. de Saussure. —On 
the movements of the ground 1ecorded at the Neuchatel Obser- 
vatory, by Dr. Hirsch.—Metecrological observations with tables 
of temperature and barometric sressure made at the Observatory 
of Geneva and on the Great Sa nt Bernard during the month of 
July. 

Rendiconti of the Reale /stits.to Lombardo di Scienze e Lettere, 
July 26, 1883. —Experimental s udies on the parasite cf tuberct- 
losis (Robert Koch’s daef//us), by Prof. G. Sormani and Dr. E. 
Brugnatelli. The conclusions of Charnley Smith (Brit. Med. 
Jour., January, 1883) regarding the detection of the bacilli of 
tubercle in the breath of consun.ptive patients are not confirmed. 
` Hence consumption would not appear to be infectious. —Cure of 
pneumonitis effected by the coll water method of treatment, by 
Prof. C. Golgii—On the quaternary vegetable fossils recently 
discovered by G. B. Dell’ Angel: in the Re district, Val Vegezzo, 
by Prof. F. Sordelli.i—Remarks on the various methods of dis- 
tributing the current to a systen of electric lamps, by Prof. R. 
Ferrini.—On the Institution of International Law and its opera- 
tions during the years 1879-83, əy C. C. Norsa.—Meteorological 
tables for the month of July prepared, at the Royal Brera 
Observatory, Milan. 


————— 2. 


SOCIETIES AND ACADEMIES 
Lon DON 

Royal Society, June 21.— ‘‘ Contributions to our Know- 
ledge of the Connection betwecn Chemical Constitution, Phy- 
siological Action, and Antagonism.” By T. Lauder Brunton, 
M.D., F.R.S., and J. Theodore’Cash, M.D. 

In this paper the authors show that the physiological action of 
salts of ammonia varies consideiably according to the acid with 
which the ammonia is combined. They all affect the spinal 
cord, motor nerves, and muscles, and tend finally to paralyse these 
structures. The coue of poisoning .varies : the chloride has at 
first a stimulant actich qn th®@ cod while with the iodide this is 
less marked, and the paralysing’ actipn is more distinct. The 
iodide, sulphate, and phosphate paralyse motor nerves more 
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powerfully than other salts, the iodide being the most powerful 
of all. 

Nineteen salts of the compound ammonias were investigated. 
They affect the spinal cord, motor nerveg and muscles. 

There is a marked difference in action between amn-nenia and 
the compound ammonias ; while ammonia causes well marke] 
tetanus, compound ammonias as a rule produce symptons of 
motor paralysis, with the exception of those in which only one 
atom of hydrogen is substituted by an alcoho! radical. This 
paralysis appears to be partly due to their action on the spinal 
cord and nerve centres, and partly to a curara-like action on the 
motor nerves, 

Some of them apparently increase somewhat the excitability 
of the spinal cord at first, but this is temporary, and is shown 
rather by hyperesthesia or tremor thai by convulsion; and 
tetra-methyl and ethyl-armmonium salts differ from the di- or tri- 
methyl or ethyl-ammonias in having a much greater tendency to 
cause convulsions. 

The effect of theacid radical on the physiological action is Las 
marked in the case of he compound am nonias than in th? gilts 
of ammonia itself. The iodides of the comp wnd ammonias para- 
lyse motor nerves more quickly than either chlorides or 
sulphates. 

Salts of methyl, ethyl, amyl ammonium are more active than 
the corresponding ones of the di- and tri-compounds, bu: the 
tetra-compounds are most active of all. 

In the next part of the paper the effect of the salts of alkalies 
on muscle and nerve are considered. The substances inve tigated 
were the chlorides of lithium, sodium, potassium, rubidiu-n, and 
cesium. These differ from ammonia in*having very litte ten- 
dency to stimulate the spinal cord, and the chief sym»ton of 
poisoning by them is increasing torpor. Slight excitement o" reflex 
action is noted at first in the case of potassium and rabicliuin. 

The motor nerves are not paralysed by cæsium or rubidium, 
except in very large doses, but the other substances of this group 
paralyse them toa greater or lessextent. Lithium and potas.ium 
are the most powerful. 

The contractile power of muscle (as shown by the height of 
curve) is increased by rubidium, ammonium, potassium, and 
cesium, It is unaffected by sodium excepting in large do.es, and 
is almost invariably diminished by lithium. 

The action of substances belongisg to the alkaljne earths and 
earths is discussed in the next section. The substances investigated 
were the chlorides of calcium, strontium, barium, beryllium, didy- 
mium, erbium, and lanthanum. In regard to their action upon the 
nervous system, these substances fall into two groups: {a} contain- 
ing beryllium, calcium, strontium, and barium ; and (4) containing 
yttrium, didymium, erbium, and lanthanum Group a has a ten- 
dency to increase reflex action, as evidenced by spasin or tremor. 
Group 4, reflex action in the cord appears to be little affected, bu: 
they appear to have a tendency to paralyse motor centres of the 
brain in the frog. Group @ all paralyse motor nesves®to some 
extent. Lanthanum has also a slight para'ysing action, but the 
other members of group 6 have not, agreeing in this respect with 
sodium and rubidium, and differing from all the others. The 
contracture produced by barium is enormous, resembling that 
produced by veratria, as the authors have shown in a former 
paper. It is like that of veratria diminished by heat, cold and 
potash, and may be abolished by these agents. It is not so well 
marked when the drug is injected into the circulation, as when 
locally applied to the muscle. 

The action of some of the more important of those druzs can 
be graphically represented by a spiral, the terminal members of 
which are potassium and barium, and these two are to a certain 
extent connected by ammonium as an intermediate link. 

The alterations effected in the action of the different fhembers 
of these groups on muscle by the subsequent application of 
another is next discussed, and it is shown that the effect of one 
substance upon muscle may be increased or diminished by the 
application of another. One of the most curious pints is that 
two substances having a similar action may, instead of increasing, 
neutralise each other’s effect. 

Barium, calcium, strontium, yttrium, and beryllium causeg 
great prolongation of the muscular curve or contracture. Some 
relations are pointed out between the atomic weights of an- 
tagonising elements of which the data are too limited to draw 
from them any general rule, but the authors think that they may 
possibly lead by and by to some useful result. Thus rubidium 
in large doses has the same effect as barium in causing a veratria- 
like curve, but barium destroys the effectyf rubidium before pro- 
ducing its own effect. e ` 
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Rb 85'4 x 8=683'2 
Ba 137 x5=685. 


In the next division the authors show that by alternate appli- 
cation of acids and alkafies the muscle of the frog may be made 
to describe, on a slowly revolving cylinder, curves which almost 
exactly resemble those described on a quick cylinder by the 
normal contraction of a muscle on stimulation ; aud also those 
which the muscle describes on irritation after it has been 
poisoned by barium. They consider that the contraction of 
muscle may be possibly due in some measure at least to altera- 
tions in acid or neutral salts which the muscle contains. 


Entomological Society, September 5.—Mr. J. W. Dunning, 
F.L.S., president, in the chair.—Baron Osten-Sacken of Heidel- 
berg was elected a member of the Society.—Sir S. S. Saunders 
exhibited Zdarnella carice, Fasselq., Which had been, lost sight 
of for more than a century ; and other interesting fig-insects.— 
Mr. F. Enock exhibited an hermaphrodite specimen of Macropis 
ďabiata, Panz.—Mr. J. Coverdale exhibitęd specimens of Grapho- 
ditit cecana, Sehlager, a Tortrix new to Britain.—The Rev. H. 
S. Gorham read a revision of the genera and species of Malaco- 
derm Coleoptera of the Japanese fauna, part i., Zycidæ and 
Lampyridæ. 

SYDNEY 


Linnean Society of New South Wales, July 25.—Prof. 
W. J. Stephens, M.A., in the chair.—The following papers were 
read :— On the myology of the Frilled Lizard (Chlamydosaurus 
Kingit), by Charles De Vis, B.A. The author does not find 
there is any special fouscular mechanism connected with the 
reptile’s habit of elevating the frill and of occasionally assuming 
the erect attitude. The function of the frill he regards as being 
partly to frighten assailants, partly to aid in the collection and 
concentration of the waves of sound.—Descriptions of Austra- 
lian Microlepidoptera, No. 9, by E. Meyrick, B.A.—Some 
remarks on the action of tannin on Infusoria, by Harry Gilliatt. 


PARIS } 


Academy of Sciences, September 10.—-M. Blanchard, presi- 
dent, in the chair,—QOn certain predictions relative to seismic 
disturbances, by M. Faye. «The author exposes the groundless 
character of fhe theory recently advanced by M. Delauney and 
others, regarding the connection of earthquakes with the planet- 
ary movements, and more particularly with the supposed transit 
of Jupiter through the August meteors.—Separation of gallium 
(continued). Separation from titanic acid, by M. Lecoq de 
Boisbaudran.—A new method of filtration for highly diluted pre- 
cipitates, by M. Lecoq de Boisbaudran.—Memoir on induction, 
by M. P. Le Cordier. In this paper the author adopts the 
theory of a continuous and incompressible medium, by the 
translatipns and pressures of which are produced electric currents 
and electrostatic phenomena. FElectromotor and electrostatic 
effects of induction are calculated approximately for a hollow 
sphere forming an insulated conductor, homogeneous, isotropic, 
and non-magnetic, turning with a constant angular velocity round 
a fixed axis in a uniform and permanent magnetic field. 
—Experiments made at Grenoble, by M. Marcel Deprez, 
on the transmission of force by electricity. Note com- 
municated by -M. Boulanger on behalf of the Committee 
appointed by the city of Grenoble to follow these experiments. 
—Cholera from the standpoint of chemistry, by M. Ramon de 
Luna. From his chemical and physiological studies in Madrid 
and the Philippines the author concludes that cholera is propa- 
gated exclusively through the respiratory organs, and that the 
only saĝe treatment is the inhaling of hypoazotic vapour mixed 
with air. The best prophylactic is also found in hypoazotic 
fumigations of rooms, utensils, &c., twice a day. During the 
terrible outbreak at Manilla, in 1882, this treatment was adopted 
with complete success in the case of three hundred artisans em- 
ployed inthe mint.—Observations of the new comet discovered 
by Mr. Brooks on September 2, and of the planet 234 made at 
the Paris Observatory (equatorial of the West Tower), by M. 
Ù. Bigourdan.—Proposition on a question of mechanics touch- 
ing the figure of the. earth, by M. E. Brassinne.—Laws of in- 
duction due to the variation of intensity in currents of diverse 
forms; circular current, by M. Quet.—On the absorption of 
the ultra-violet rays by albuminoid substances, by M. J. L. Soret. 
From his experiments, in which he was assisted by MM. Danilew- 
sky and Denis Monnier, the author concludes that all albuminoid 
substances hitherto stu&ied contain a common principle, to which 


is due their characteristic absorptive band. Gelatine, which in 
sO many other respects differs from albumen, acts quite dif- 
ferently, It is much more transparent, and giyes rise to no 
bands.—On the proportion of food consumed by dogs under 
various temperatures, by M. Guimaraes. In the normal state the 
average daily consumption varied from one-tenth to one-sixteenth 
of the weight* of the body; in a temperature of 10° to 12° C. 
from one-ninth to one-twelfth.—On the division of the cellular 
nucleus in plants, by M. L. Guignard.—On the structure of the 
leaf of the fossil genus Sphenophyllum, ranging from the Lower 
Carboniferous to the Upper Permian systems, by M. B. Renault. 
—General conclusions on the causes of chemieal change in 
wheaten flour, and on the best conditions for prgserving ‘it for 
Jong periods in a sound state, by M. Galland. 

September 17,—M. Blanchard, president, in the chair.—Allu- 
sion was made by the president to the loss sustained by the 
Academy in the person of"M. Puiseux, member of the Geo- 
metrical Section, who died at Frontenay on September 9.—On 
the destructive fires caused by lightning, with some suggested 
improvements in lightning conductors ,(one illustration), by M. 
D. Colladon.—On the possibility of increa ing the irrigating 
waters derived from the Rhone by regulating the discharge from 
the Lake of Geneva, by M. Ar. Dumont. The author dwells 
on the great benefits likely to be conferred, on the southern de- 
partments of France by the project recommended by the Geneva 
Commission. This project, which might be carried out at an 
expenditure of about 180,000/., involves the creation of a 
hydraulic force of 7000 horse-power, by which the level of the 
lake at high water might be reduced by at least 0°60 m., and 
the’ minimum discharge of the Rhone at the outlet increased’ by 
80 mc. per second.—Elements and ephemerides of the Pons- 
Brooks comet of 1812, by MM. Schulhof and Bossert.—Search 
for the red star observed during the total &clipse of the sun 
on May 6, 1883, by M. E. L. Trouvelot. The subsequent 
disappearance of this object might perhaps justify the supposi- 
tion that it was an intra-Mercurial planet. But pending more 
accurate observations the author suspends his judgment on this 
point.—On the double star & 2400 of the Dorpat Catalogue, by 
M. Perrotin,—Electric law of the conservatfon of energy under 
all forms at entrance and issue of any material system traversed 
by the electric current, by M. G. Cabanellas.—On a new 
capillary electrometer, by M. A. Chervet.—Note on Hall’s 
electric phenomenon, by M. Aug. Righi.—Qualitative research 
of manganese in the zinc of commerce, in zinc ashes and zinc 
spar, and search for bismuth in the lead of commerce by means 
of electrolysis, by M. A. Guyard.—New observations on the 
microbes of fishes, by MM. L. Olivier and Ch. Richet.—On the 
olfactory apparatus in the antennæ of Vanessa Io, by M. J. 
Chatin.—On the venomous properties of the jequirity, by MM. 
Cornil and Berlioz,—On the microbes found in the liver and kid- 
neys of victims to yellow fever (three illustrations), by M. Babes. 
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. PHYSIOLOGICAL CRUELTY 


Physiological Cruelty, or Fat versus Panty; an Inquiry 
into the Vivisection, Question. By Philanthropos. 
(London: Tinsley Brothers, 1883.) 


E desire to draw the rost marked attention to this 

little book. The autho? says that his “aim has 

been te place in the hands bhoth of professional and un- 
professional readers a sor of compendium of the principal 
facts and most obvious reasonings on the guestion of 
experiment on living anima s.”e Such being his “aim,” 
he has hit his mark with smgular force and precision. 
For our own part, after havirg read the literature on both 
sides of the vivisection quest'on ad wauseam, we feel that 
no essay which has yet appea ‘ed upon the subject is better 
worthy,of perusal both by k y and professional readers, 
and therefore we care have nò doubt that, again to quote 
the words of its preface, “such a work may prove useful 


to medical men who have net time to consult books of 


reference, and examine into the details of the subject for 
themselves, without its being too technical to interest 
those of the general public wko are willing to give thought 
and attention to a most itnpo ‘tant matter.” 

Whoever “ Philanthropos ” may be, he is clearly a man 
having an accurate and extensive knowledge of physio- 
logy, combined with a sounc, and careful judgment, re- 
markable literary ability, and wise moderation of speech. 
His conclusions gre everywhere reasoned conclusions, 
and being well equipped with the armour of fact, both on 
the right hand and on the lett—ethics and physiology— 
we do not know a more hcpeless engagement than it 
would be for any one who ha; arrived at different conclu- 
sions to meet this writer with these weapons of un- 
deniable fact and dispassionate reason. But with all this 
he is something more (and 1nay we not add, something 
better?) than a man of science and a logician. He is 
clearly a man of large and generous heart, of finely strung 
feelings, and a lover of anirials as well as “a lover of 
men.” ‘ Philanthropos,” indeed, while giving us step by 
step the reason of the faith that i is in him, shows us by 
many indications that he is ncta man to hare joined sides 
with the physiologists merely from his love of science 
(supposing, as we feel entitled to suppose, that he is a 
working physiologist), but has been Jed to do so chiefly on 
the grounds, in its largest sen:e, of humanitarianism. 

The treatise begins with an tntroductory chapter on the 
“Duty of Unprejudiced Inves'‘igation,” and then goes on 
to consider in successive chapters, “What is Pain?” 
“What is Cruelty?” “Our Rights pover Animals; x 
“What is Vivisection ?” 

Thus far it may be said th:t the writer is concerned 
with questions of definition, but in the vivisection contro- 
versy so much turns upon these questions that it is most 
desirable to begin with a clear exposition of all the above- 
mentioned points. In our opiiion this exposition is the 
best that has so far been pub,ished. It only covers fifty 
pages, but these are so well packed that, while they read 
like the simple flowing of com:non sense, it is evident that 
they must have congtimed g large amount of thought and 
labour in their productfon. 
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The work proceeds to consider “The Relation of Ex- 
periment to Physiology ” and “ The Relation of Medicine 
to Experiment.” These are admirable chapters, full of 
clear and competent teaching, which it is most desirable 
that every one who ventures to expr@ss an opinion upon 
either side of the vivisection controversy should have. 
assimilated. Next follows an important chapter on 
“ Legislation, Past, Present, and Possible,” which con- 
tains many judicious remarks on the administration of the 
present Act. A list of the more important researches 
which have been already prevented by the Home Othce 
is given, and it is then urged ; ‘“‘ The defenders of medical 
research ask for no such sweeping measure on their side. 
They have not demanded the repeal of the Act 39 and 40 
Vict. ch. 77, whose’short and insulting title is ‘The 
Cruelty to Animals Act, 1876.’ They would be content 
if it were administere@ in a spirit which takes for granted 
more humanity in experimenters, less ominiscience in 
Home’ Secretaries, and more trustworthiness in their 
advisers... . It is surely absurd that an unqualified 
person should have the power of going behind the 
opinions of these high authorities, and contradicting them 
upon their own ground. On the contrary, the Home 
Secretary’s professional advisers ought to be, like the 
Queen’s, responsible for all technical points... . The 
Act is at present worked upon the principle that medical 
men are not to be trusted, their leaders’ certificates not to 
be depended upon, and that cruelty would be the rule if 
it were not made impossible. But the profession was 
tried for cruelty before the Royal Commission and was 
acquitted. It would only be fair, therefore, to act on the 
basis of that acquittal, and admit that the abuse of their 
very restricted liberty is to be looked for as the exception, 
and not the rule. Therefore let the determination of who 
is to be licensed, and for what, rest [as was iftended by 
the Royal Commissioners] with those who understand the 
subject matter of the decision. They are the best judges 
of the value of what is proposed to be done; and the 
sense of responsibility to the nation, and the public 
opinion of their own profession, will be amply sufficient 
safeguards against too great laxity. Probably the members 
of the ‘anti-vivisectionist’ societies do not beliewe that 
there is any such professional public opinion ; but there is» 
and it is an effectual though quiet check on the few who 
need it. But if any influence from without could injure 
tt, it would be the constant ignoring and denying of its 
existence.” 

After a concluding chapter there are several very in 
teresting appendices. Of these we have only space to 
notice the one on “The Medical Minority.” Here it 1s 
first pointed out that of the forty-seven skilled witnesses 
who were examined before the Royal Commission only 
two were of the opinion that experiments are not heces- 
sary for original research in physiology. These are Mr. 
George Macilmain, M.R.C.S., 1818 (retired from prac- 
tice), and Dr. W. B. A. Scott. “If persons of repute 
existed in the ranks of the medical profession willing iv 
give adverse evidence, we may fony suppose that they 
were called for on that occasion.” But ‘‘a third excep? 
tion to the unanimity of medical men is furnished by the 
author of a pamphlet which has lately been widely circu- 
lated by an anti-vivisectionist society.” This pamphlet is 
on the “ Uselessness of Vivisection upon Animals as a 
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Method of Scientific Research,” by Lawson Tait, F.R.C.S., 
&c. Our regret that Mr. Lawson Tait should have de- 
stroyed any reputation he may have had:as a man who 
ought to have some acquaintance with physiology, by 
making so public ® display of his astonishing want of 
„knowledge, prohibits us from saying much upon this 
painful episode in the vivisection controversy. “ Philan- 
thropos,” indeed, has treated him with a leniency which 
is suggestive of compassion; but while it was necessary 
for our author to show by a few quotations in what a 
quagmire of ignorance and inaccuracy Mr. Lawson Tait 
has here immersed himself, we have no heart to look at 
so sorry a spectacle. 

Having thus stated the aim end scope of the work 
before us, we may conclude this nofice by quoting a pas- 
sage or two as fair samples of its literary merit and 
argumentatiye tone :— 








“This then is the sum total of the pain-giving experi- 
ments upon animals performed in England during three 
years. Less than 100 cases, of which the great majority 
consist of inoculations, followed—not by torture, but—by 
illness, form the contributions of our country to the 
‘systematic torturing of thousands of beasts all over the 
world,’ referred to by a writer on the subject. It is a pity 
that ninety-five animals should have been put to any dis- 
comfort at all ; and if illness and pain could be abolished 
from the world at one blow, the happiness of ‘the lower 
creatures would be no small ingredient in the general joy. 
As. it is, however, physiologists must aim at something 
humbler; they must try to decrease what they cannot 
destroy, and to alleviate where they cannot heal. And 
those who wish to narrow the means at their command 
for doing so, by totally prohibiting experiments on living 
animals, had better be quite sure that they know what 
the state of things is which they propose to alter. The 
same writer says that ‘experimentation on living animals 
is a system of long prétracted agonies, the very recollec- 
tion of which is enough to make the soul sick as with a 
whiff and an aftertaste from a moral sewer.’ The degree 
of correspondence between this phrase and the facts of 
English physiological practice will be apparent to the 
reader of the foregoing pages. And it is with facts alone 
that we wish to deal.” 


Again, after narrating a long list of cases in which 
medigal and surgical practice, both on men and animals, 
has been directly indebted to physiological experiments, 
it is said :— 

“The part of experiment in the progress of medicine is 
not confined to such results as can be catalogued. At 
every turn it controls observations, corrects deductions, 
verifies discoveries, suggests inquiries, always (as Prof. 
Sharpey so well said before the Royal Commission) 
‘putting a lamp in the hand of the physician? This lamp 
has been turned down rather low in England, but it still 
burns. Will the world be better if it is altogether extin- 
guished, and the task of shedding light upon the onward 
path ,of medicine left to the torch-bearers `of" other 
countries? For it is inevitable that—if the present’ anti- 

_ experimental agitation should prove successful—its history 
must tend to force all physiologists into identifying, ten- 
derness to animals with unscientific, sentimentalism, and 
unreasoning disregard of the sufferings of men. | And that 
injury to their finer feelings which is now supposed ‘to 
have resulted from the free exercise of their - profession 
must in truth come to pass in some measure-froni’its. 
enslavement in England.” ois 


a 


Unfortunately on the subject of vivisection -thè great |: 


majority of persons seem to think that they dre‘eittitled to 
hold strong opinions without waiting to gonsider ot ‘inquire- 
a ; 
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Were this not the case, we should predict that this little 
book would have an enormous sale, for it is one that costs 
very little, either in time or money, to read, and it is 
written by some thoroughly competent and“very judicious 
author. But although we are afraid that it will not meet 
with the rgcognition which it unquestionably deserves, 
we are not without hope that many who read this review, 
and who desire to form their opinions touching the vivi- 
section controversy on a basis of sound informatio and 
consecutive reasoning, may be induced to see how much 
ado about nothing that controversy has raised. è 
e GEORGE J ROMANES 


OUR BOOK SHELF 


The Transactions of the New Zealand Institute. Vol. 
xv. for 1882. Edited by James Hector, M.D., F.R.S. 
Issued May, 1883. 


THIS volume of nearly 600 pages contains a number of 
interesting and valuable papers on zoology, botany, and 
geology. As might naturally be expected, most of these 
relate to the fauna, flora, or geological structure of New 
Zealand, and in this way. we can note from year to year 
the excellent progress that is being made in the scientific 
exploration of this country. While the paper, type, and 
general appearance of this royal octavo volume are excel- 
lent, we would venture to hint that it is possible that 
sufficient time is hardly given to the authors, no doubt 
widely scattered from Wellington, to’ properly correct 
their proofs, and that the general artistic finish of the 
numerous plates might be greatly improved. 

Among the more important contributions to this volume 
may be mentioned the following :—Zoology: E. Meyrick, 
descriptions of New Zealand Microlgpidoptera. Allud- 
ing to the descriptions of Walker and Butler as unreliable, 
the author in the first part of his memoir describes twenty- 
nine species of Crambidz, sixteen as new. In a second 
part a list of Tortricina is given; of thirty-eight species, 
eleven are described as new. C. Chilton, several papers 
on new or rare species of Crustacea; several subterranean 
forms are described. G. M. Thomson, on New Zealand 
Copepoda ; Prof. Hutton, several papers on the struc- 
ture of Gasteropods, and on additions to the Molluscan 
fauna; W. Colenso, on some new Arachnida; W. T. L. 
Travers, on the distribution of birds; R. W. Fereday, 
descriptions of many new butterflies; W. Arthur, notes 
on fishes; T. F. Cheeseman, on two new Planarians; 
Prof. von Haast, on a skeleton of Megaptera ‘lalandii ; 
Prof. J. Jeffery Parker, several anatomical memoirs. 
Botany: W. M. Maskell, on new Desmids; T. F. 
Cheeseman, additions to the flora; W. Colenso, new 
ferns and flowering plants ; John Inglis, accounts of some 
diatomaceous deposits; Charles Knight, on the lichens 
of New Zealand ; D. Petrie, on two new species of Carex. 
Geology: S. Herbert Cox, on the minerals of New 
Zealand; Prof. F. W. Hutton, on some Tertiary shells, 
and on a silt deposit; W. S. Hamilton, on the formation 
of the quartz pebbles of the Southland Plains ; J. A. Pond, 
on the occurrenge of platinum in quartz lodes at the 
Thames Gold Fields. Several miscellaneous papers are 
‘added, one of the most interesting being an account of a 
visit to Macquarie Island, the most southerly island of 
the New Zealand group; it lies considerably to the south 
of Kerguelen Land or the Crozets. Itis about eighteen 
‘miles long, and five miles broad. A list of the plants 
collected is given; their affinities are all towards the New 
Zealand flora, and no new species were discovered. 


“Electricity and its Uses. By J. Munro. (London: The 
Religious Tract Society, 1883.) 


“IN attempting to give the general reader “an understand- 
ing of all the essential parts’’ of the more wonderful dnd 
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-cent of the electrical inventions, Mr. Munro has tried , 
xœ accomplish a well nigh impossible task. That he 
should have been perfectly suc :essful in his endeavour is : 
iardly to be eXpected; nevertheless he has produced a | 
200k which a person unacquairted with electrical science 
nay read with pleasure, and fom which such a person 
nay learn what wonders are accomplished by Phe aid of , 
slectricity, and in a general way how this powerful and | 
subtle agent does its work. 

The first thirty-one pages, ir which the author gives so + 
nuch of the theory of electricity @s may be necessary to 
anable gny one to understard his descriptions of the : 
inventions which follow, forn, without doubt the weak 
part of this book. In des@ribing the effect of grouping 
thermopiles and elements in series, the author seems to 
have confused electromotive forc@with current strength, 
for he says that with such 1 combination a powerful | 
current equal to the sum of the elementary ones will cir- 
culate in the connecting wire. The short chapter on 
induction is likely to cause in the mind of a person unac- 
quainted with electrical science some confusion between 
statical and current induction. 

With the fourth chapter a description of the inventions 
begins, and here it may be said that the book proper 
begins. The chapters on the telegraph and telephone 
and all the inventions which d2pend on the telephone are 
excellent, the general principles being so clearly given as 
to be readily understood. The theory of the dynamo is 
too difficult for an essentially popular book, and here, as 
in one or two other places, the author has wisely refrained 
from leading his réaders into a sea of complexity from 
which they could with difficulty have escaped, but has 
carried them over with an azility worthy of a conjurer. 
The remaining chapters, which deal with lighting, trans- 
mission of power, heating, ard plating, are written in a 
popular style, and will no douot be read with interest. 

C Ve D: 


LETTERS TO THE EDITOR 


[The Editor does not hold himself vesponsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonym rus communications, 

The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containin y interesting and novel facts.) 


Professor Henrici’s Address at Southport 


MR. J. J. WALKER, in his letcer printed in your last number 
p. 515), draws attention to the works of Chasles, and I am glad 
hat he has thus given me an opportunity of saying a few words 
bout the relation in which the vritings of this great geometer 
tand to those of the German geometers mentioned in my 
ddress. 

I am fully aware that his wori:s are well known in England, 
nd so I believe are those of Toncelet and others. But the 
tudy of the works of Chasles dues not give as complete a view 
f the variety of methods invent: d and results obtained on the 
ontinent as might be expected f `m the author of the “ Aperçu 
istorique ” (1837). In that brilliant work he regrets himself 
hat he does not understand Gernian, and does‘hot therefore give 
n account of what was done in C:ermany by ‘‘ Steiner, Pliicker, 
6bius, &c.,” and it seems that le always remained ignorant of 
t. At all events he did not fill up those gaps in his important 
‘ Rapport” of 1870. In much of his own work contained in 
nis *f Aperçu ” he had been antt:ipated by Mobius and Steiner, 
nd his ‘‘ Géométrie Supérieure,’ which appeared twenty years 
ater than Steiner’s ‘‘lntwicke'ungen,” and twenty-six years 
ater than the ‘‘ Bary-centrische (Caleul,” by Möbius, and which 
s, I believe, in England considered the chief book from which 
o learn modern Continental geometry, must not be taken as a 
tandard of what at the time oi its publication was known in 

ermany. A <i 

With regard to the arithufetic, I beg to point out that I only 
udge from my exycrience as ¿n examiaer, The methods of 
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abbreviating calculations with decimals must have been known 
long before De Morgan, I fancy, but thatis a very different thing 
from having them introduced as an important part of the teach- 
ing of arithmetic in schools. 

The manner in which a large number of candidates worked 
examples at the London University Matriculation Examination 
startled me considerably, especially as I noticed that the process 
of working decimals described in my address was used by candi- 
dates who otherwise gave evidence of really sound knowledge 
and good teaching. O. ITENRIct 





The New Comet 


THE new comet (Pons) was seen here last night in the 6-inch 
equatorial, its place closely corresponding to that of the 
ephemeris contained in the recent Dun Echt Circular. 

In the comet eyepiece it was large, round, and faint, with no 
tail and Lut little trace df central condensation. It might, in 
sweeping have been taken for a nebula, having very much thai 
look. I could not see it ip the 2-inch finder, and though fairly 
visible in the comet eyepiece (power 35), a very lite mist that 
came up rapidly obscured it. J, RAND CAPRON 

Guildown Observatory, Guildford, October 2 


The Genus ‘‘Simotes” of Snakes 


In the report of the Committee appointed by the British 
Association for the investigation of Timor Laut, given in at 
Southport during the recent meeting, I find that among the 
: snakes discovered by me one has been described as a new species 
of Simotes, and is noted as being of ‘‘special interest, as no 
species of the genus had hitherto been previously known to 
occur eastward of Java.” In the Proceedings of the Zeolopical 
Society for the year 1864, p. 180, a species of Simotes, S. aus- 
tralis, was described by Gerard Krefft, from Port Curt, 
Australia, as being “the first Szwzofes discovered in Australia.” 

Aberdeen, October I HENRY O. FORBES 


Floating Pumice 


REFERRING to a note in the last number of NATURE (p. 532)? 
giving an account of a steamer’s having encountered vas 
quantities of pumice in the Indian Oceafi, it may be @f interest 
to record that after passing, in the R.M.S. Quetta, the Straits of 
Sunda on July g last (having sailed close under the then active 
Krakatoa), we traversed a continuous field, unbroken as far as 
the eye could reach, of pumice, every day till the evening of the 
12th, when our position must have been six hours (+ 60 miles) 
to the west of our noon position, 93° 54’ E. long. and 5° 53'S. 
lat. Capt. Templeton assured me tkat there was, singularly 
enough a current against us all the way from the Straits of 
one-third of a mile per hour. There can be no doubt 
that this pumice came from Krakatoa, and possibly also™that 
mentioned by the steamer in your note last week, The pumice 
knobs were all water-worn, and afew had barnacles of about 
one inch in length growing on them. It will be recollected that 
the eruption first broke out on May 22 and 23. 

Aberdeen, October I HENRY O. FORBES 





‘Elevation and Subsidence” 


In the number of NATUREfor September 20, Mr, W. F. Stanley 
(p. 488) requests references to where it has been considered that 
the sinking on the coast of Greenland is due to the weight of 
inland accumulation of ice. If Mr. Stamiey has only so lately 
as tfe present year advocated this opinion, though doubtless the 
idea has arisen independently with him, he certainly has no vight 
to consider himself the originator of it, which he seems disposed 
to do. So far as I am aware the priority is due to Mr. T. F. 
Jamieson (Quart. Fourn, Geol. Soc. vol, xxi. 1865), who astri- 
buted the subsidence, which is universally conceded to have 
occurred during the Glacial period, to the enormous weight of 
snow resting on the land, considering that if the interior of the 
earth on which the crust rests is ina state of fusion, a depression 
might take place from a cause of this kind; and then the 
melting of the ice would account for the rising of the land which 
seems to have followed upon the retreat of the glaciers. 

Unaware of this proposition, in 1871 (President’s Address, 
Proc. Liverpool Geol. Soc. 1871-72; Geol. Aag. vol. ix. 1872) I 
in the same way ascribed the subsidence of the land during the 
Glacial period to the combined weight of snew and the boalde 
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clay, that is of the mud, &c., which then issued in streams from 
beneath the glaciers, and contains the pebbles derived from 
distant localities which had drifted in icebergs and coast-ice, 
and been dropped into it, the land being raised to a considerable 
extent when, upon tle return of a more genial climate, it was 
relieved of its load of ice and snow. 

“Prof. N. S. Shaler, of Harvard College, U.S.A., in 1874 
(Jem. Boston Soc. Nat. Hist, vol. ii.), considering that by the 
hypothesis of Adhemar the conditions which would have resulted 
were not fulfilled during the last Glacial period, concluded that 
we may more reasonably look to the weight of ice then accumu- 
lated on the continents for the depression of the land areas it 
occupied.. 

In a paper on the ‘‘ Cause of the Glacial Period,” read before 
Section C at the meeting of the British Association at Bristol, 
1875 (feport, p. 79; also Geol. fag., Decade IIL., vol. ii.) 
I adduced evidence tending to prove that such a subsidence 
of the Isthmus of Panama has taken place as would allow a 
diversion of the equatorial waters of the Atlantic into the 
Pacific; as a consequence of which similar effects to those which 
occurred durfng the Glacial period might have been produced. 
The formation of the Canal ought to afford to competent ob- 
servers absolute proof whether such has been the case or not. 
In the course of the essay I ascribed not only the subsidence 
during the Glacial period, but also that now rapidly progressing 
in Greenland, to the weight of the greatly increased accumulation 
of snow ; and that the rise of the land in Norway is dependent 
on the removal of pressure by the melting or diminution of the 
glaciers. It does not appear unlikely that to a great extent the 
rising of the Andes may be due to the dissolution of the snow 
which once covered these mountains in a greatly increased 
degree, it may have been coatemporaneously with the Glacial 
period in Europe and North America; and in part to the 
transfer of pressure, by the materials derived from its flanks and 
brouzht down by the Amazon and its tributaries forming at its 
delta the ‘* measures” in this great coal-field of South America 
now in process of formation. 

Mr, J. Starkie Gardner, at a much later period (Geol, Mag., 
June, 1881) stated that great accumulations of ice in the Glacial 
périod seem to have been accompanied by subsidence, and even 
Greenland at the present day may be sinking under its ice-cap. 
In the same year the Rew. O. Fisher, in ‘‘ Physics of the Earth’s 
Crust” (p? 223), accounted for the raised shell beds found in 
Scandinavia at an altitude of 709 feet, by the country having 
been formerly depressed owing to its being loaded with heavy 
ice fields, and that its gradual subsequent rise may have been 
caused by the ice having melted off. He remarks that similar 
movements have occurred and are now going on in Greenland ; 
and that the subsidence of 6 or 8 feetin a century may possibly 
he accounted for by the snow-fall being at present greater than 
is carried off by the glaciers and evaporation. 

Dewing the present year Mr. W. F. Stanley (NATURE, vol, xxvii. 
p. 523) held that the cause of the coast of Greenland sinking is 
the weight of the present accumulation of ice upon that con- 
tinent. Quite recently Mr, Searles V. Wood (Geol. Afag., July, 
1883, footnote) thinks that the overwhelming of reindeer pas- 
tures by the ice during the centuries of Danish occupation, and 
the indications of subsidence afforded by the position of ancient 
dwellings, may show that the ice is now: augmenting, and the 
land sinking under its weight. 

But the great question is not to whom belongs the priority of 
attribuling the depression of the land during the Glacial period, 
and at present in Greenland, to the weight of accumulated snow, 
and the reelevation to its removal ; even this explanation of the 
phenomena under consideration, important though it may èe, is 
but an item in the still greater one, namely, whether the depres- 
sion which has taken place and is still in progress at the mouths 
of great rivers, in their deltas, in the estuaries and bays into 
which, emptying themselves, they carry mud, sand, pebbles, and 
other debris, is caused by the weight of these accumulated 
deposits pressing down the crust of the earth beneath them, thus 
permitting further accumulation to any extent ; and also whether 
the subsidence, which by every one is conceded to have occurred 
during the deposition of all stratified rocks, from the earliest of 
which we can read the record in the “great stone book” to 
those now in progress, is due to the same cause—the weight of 
the materials of which they have been formed. 

The converse has also to be inquired into, whether the eleva- 
tion of the land and the formation of hills and mountains is the 
result of the abrasign of the Jand and the transfer of the disin- 
tewraged materials to a distance by rain and rivers; thus reliev- 


ing by so much the locality from which they have been removed 
of the weight pressing on the crust of the earth. The highest 
hills in a district are those from which the greatest amount has 
been removed by denudation, their sammits fot unfrequently 
consisting of the lowest rocks in the geological series of the 
neighbourhood. 


Birkenhe&d, September 22 CHARLES RICKETTS 





I QUITE agree with Mr. Mackie in believing that ‘‘ the con- 
nection between sedimentgtion and subsidence on the one hand, 
and between denudation and elevation on the other,” are 
“simply concomitant effects of the same cause ;” thats in fact, 
depressions in the earth’s crust are the caufe of sedimentary 
deposits, and not the deposits the cause of the depressions, and, 
further, that the elevations and depressions are caused - by latera] 
pressure developed by th®shrinking of the earth’s crust ; but is 
it necessary that certain parts of a depressed area should be 
‘strengthened by volcanic outbursts, &c.”? I do not think 
SO. 
If a magazine or book with a paper cover be held close, and 
pressed from back to front, the mass of the leaves is thrown into 
anticlinal and synclinal curves though the book is at no point 
stronger than at any other; the pressuge is brought to Sear upon 
the book, and as it cannot ‘‘ telescope,” it is necessarily bent 
upwards and downwards, Is this not something like what hap- 
pens to the rock? 

Take, for example, the Old Red Sandstone between the base 
of the Grampians and the Carboniferous rocks of Fife. This is 
a plain partly composed of sandstones, partly of sandstone with 
interbedded volcanic rocks, and partly of solid masses of vol- 
canic ejecta. The plain has been bent into two anticlinal and 
tivo synclinal curves. z 

In such a varied area, if anywhere, one would expect to find 
evidence of the inflaence of the relative strength of the rocks in 
modifying their curvature. 

The syncline nearest to the Grampians is mainly composed of 
sandstone and conglomerates ; as these rocks bend up towards 
the anticlinal axis to the south, the Sidfaw Hills (composed ot 
hard sandstones and interbedded porphyrite, &c.) present a very 
striking example of strengthening of the beds; still they are 
neither on the anticlinal nor the synclinal axis, for though nea» 
to and towering high above the former, they lie on the slope of 
the beds dipping towards the north. The rocks of the secon 
syncline are sandstones with intrusive and interbedded lavas, the 
volcanic rocks greatly increasing in proportion to the sedimentary 
towards the synclinal axis near the estuary of the Tay, toward. 
which the rocks are gently bent up, while across the estuary 
which occupies the position of the denuded arch of the anticline 
the rocks are almost entirely sheets of lava, with volcanis 
breccias, &c. 

Thus we have a synclinal and anticlinal curve, both of sand 
stone, while the hard and thickly-bedded volcanic rocks form 
part of the slope between them, and again we have a synclino 
partly composed of interbedded lavas and sandstones, while th: 
almost entirely volcanic rocks are bent up into an anticline. 

It would therefore seem that the quality and thickness of th: 
rock masses have very little influence upon the form of th 
curves into which they are bent. Jas. DURHAM 

Newport, Fife 





Photograpby and Still Life} 


J HAVE been assured, by a gentleman to whose opinion a 
dabblers in science photography must bow, that the followin; 
method of phot@graphing objects of still life was unknown t: 
him, and that its publication might prove useful to others, 

Having some years ago to photograph a series of implement 
to illustrate a paper on the Borness Cave, I was met at the out 
set by the difficulty of avoiding cast shadows and such acce: 
sories as were needful for posing the objects to be copied. WN 
occurred to me that a pane of glass, a white cloth, and soma 
beeswax would meet the difficulty ; as objects fixed to the glas 
by beeswax with a white cloth behind them would ‘‘ come ont 
on a white ground free from the shadows and accessories 
wished to avoid. Having been rec-ntly asked to photograp 
sone important bones, teeth, and flint implements, necessit: 
‘*the mother of invention,” has much improved on the origin: 
rough process, and I can conffflently fecommend the followivs 
cheap apparatus as extremely efficient, viz., a sguare pane ¢ 
plate glass with a hole drilled in the centre (for fastening suc 
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objects as may be too heavy for the beeswax). The pane to 
slide between two grooves into anv convenient movable stand. 
The advantage of this form and ar -angement is obvious, as after 
the object or objects are fixed to the glass they can be inverted 
or placed sidewayt, as may best suit the light, without moving 
he camera, Moreover, the stand can be tilted or set obliquely 
at the operator’s pleasure, the obje:t being thus adjusted to the 
camera instead of the camera to tl.e object. The b&ckgrounds 
van of course be changed at Will o any shade between black 
ind white—a most important pow:r, as a background that will 
set off ene object will often be uns aitable to another, 
Torquay, September 15 ARTHUR R, HUNT 





e e Animal Intelligence 


AT the north side of Dubliw there is at Clontarf a sea inlet 
where the water at certain times of the tide is very shallow. A 
ittle stream flows under the road into the sea at this place. The 
oridge beneath which it passes his pretty high parapets. A 
uge dog, a frequent companion dvring my student days, used 
jo mount one of these parapets, em dloying it as a lookout when 
e happened for the moment to lose sight of me. Mrs. Comer- 
ord, widow of a distinguished barrister, was my landlady. This 
og, aided by an accomplice namei Bran, slew Mrs. Comer- 
ord’s red gat, a great favourite, and buried him, all but the 
oint of his tail, in the garden. The accomplices demeaned 
emselves in the most innocent ma ner, but betrayed consider- 
ble confusion when their delinquen>y was detected, It did not 
eem to occur to their canine minds that the mere tip of the poor 
at’s tail, when the body itself was cut of sight, could possibly 
criminate them. But to return to Clontarf. It was the 
ractice among the lads about, wher the depth of water suited, 

wade out and catch little flatfisl. These abound in great 
umbers, and lie componly on the seabed. The waders went 

barelegged, and when they happened to tread upon a fish, 
ept the foot in position until they could stoop down and secure 
eir prey. One of the fisherboys v as one day attended by his 
og, and when the intelligent creature saw the work in which 
is master was engaged, proceeded to help him by plunging 
out, and whenever he felt a fish, kept his paw upon it until 
s master should come up and jJace it in his creel. This 
rious method of catching flatfish i; not confined to Clontarf. 
was walking one day along Con’s Water, called after the old 
ieftan of the name, Con or Constantine O’Neil, when I 
served a barefooted Jad wading in the shallow water, for the 
e was out, and from time to time casting something on the 
nk. He was catching flatfish with his feet. I did not detect 
s occupation, in which he seeme, pretty successful, until 1 
ent close up in order to see what hi was about. 

Belfast, September 22 HENRY MACCORMAC 




































Meteor 


IT may interest some of your readers to know that a meteor 
s seen here this evening during a thunderstorm, and imme- 
ately after a flash of lightning. It:.ppeared about the size of 
ordinary cricket ball, and was of a brilliant yellow colour, 
d moved very slowly in an upward northerly direction from 
out east-south-east. As it moved along, it gradually decreased 
the size of an ordinary star, and was then lost to my view. 
e storm began about 7 o’clock, and lasted about half an hour, 


fore its commencement. The weather during the day had 
en close, with heavy showers at intervals, C. FoRTESCUE 
11, Oxford Road, Banbury, Septen-ber 20 


——s 


A Remarkable Ruinbow 


On Monday, September 24, I saw at Chertsey, in Surrey, a 
arkable rainbow. Beyond the blie of the inner bow the 
ours repeated themselves three time: so that there appeared 
r contiguous spectra ; the three extriordinary ones being nar- 
er and less bright than the ordinary. The outer bow appeared 
usual, I am not aware that this phenomenon has been noticed 
ore, and being quite unable to aczount for its appearance 
uld be greatly obliged to any one w} o would enlighten me. 

irfeld, Weybridge Heath, Septeml-er 25 oG: 








Professor Cay'ey 


ITH reference to Dr. Salmon’s account of Dr. Cayley’s 
dergraduate career it may be worth whilesto call the attention 
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ring which time the lightning was very vivid. A very thick . 
(that arose suddenly) preceded th: storm, but disappeared | 
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of some of the readers of NATURE to a contemporary description 
in C. A. Bristed’s ‘Five Years in an English University,” 
vol. i. pp. 130-132 (1852). In this volume are also to be found 
many notices of other Senior Wranglers and Senior Classics of 
about the above date. e Re T. 
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THE NORDENSKJOLD GREENLAND 
-XPEDITION 


‘THE following is an abstract of two communications 
received from Dr. A. G. Nathorst, dated Upernivik, 
in Greenland, July 22 and August 2, in which the 
eminent Swedish naturalist gives an account of the work 
of the Nordenskjöld expedition up to the latter date :— 


Having left Reikiavik on June Io, we sighted the coast 
of Greenland in lat. 65° 5@ on the 12th, but were unable, 
on account of the pack*ice, to reach the shore. During 
the following day we steamed along the ice, dredging 
and making hydrographigal measurements with great suc- 
cess, and on the 14th we came very close to tle shore in 
lat. 62° 40’, but, as it was impossible to land even here, 
we made for Julianshaab, wid Cape Farewell. From 
there Nordenskjéld, Herr Kolthoff, and myself made an 
excursion to Nunasernansak, in the Kongerdluarsuk Fjord, 
the only spot on the earth where the remarkable mineral 
“endialyt” is found, and from which the metal known as 
zirconium is produced. Cf this, as well as of other 
minerals found here, we made an excellent harvest. 

Having called at Godhavn, we arrived, on June 29, at 
Ujaragsugsuk, where Herr Hamberg and I landed in order 
to examine the fossil plant-bearing strata here, while the 
vessel proceeded to the Auleitsivik Fjord, whence the 
ice journey was to commence. Cn the way north the 
Sophia called at Egedesminde, and on July 1 anchored 
at Tessiursarsoak, where a splendid harbour was dis- 
covered, which was afterwards charted by Sergeant 
Kjellman under the name of “ Sophia Harbour.’ July 2 
and 3 were spent in bringing the baggage for the ice 
journey up on the ice, and on July 4 Nordenskjöld 
started in the company of Dr. Perlin, in the finest 
weather, on his inland excursion. 

Cn July 8 the ship was to have left the harbour to take 
us on board again, but it was not until four days after 
that she succeeded in getting out on account of ice. These 
days were occupied by Dr. Forsstrand and Herr Kolthoftf 
in dredging and in making ornithological, entomological, 
and botanical collections, a labour which was attended 
with remarkable success. Cn the 14th the SvfAza arrived 
at Godhavn, where the Vantic and Proteus, the wo 
American vessels on the way to Smith’s Sound for the 
relief of Lieut. Greely’s expedition at Lady Franklin 
Bay, were lying. Here the well-known Esquimaux inter- 
preter, Hans Hendrik—generally called Hans Christian 
—who has participated in Arctic expeditions ever since 
Kane’s voyage, joined the vessel, and on the 7th Herr 
Hamberg and I were taken on board. 

The results of our researches at Ujaragsugsuk are er- 
ceedingly good, and many new discoveries, both geologic: 
and paleontological, have been made. ‘The finds made 
at Atonekerdluk, on the other side of the Waigat, were 
especmally very remarkable and valuable, as a number of 
hitherto unknown strata bearing fossil plants were dfs- 
covered, from which magnificent leaves of Avralfe, Aag- 
nolte, Lycasarta’, Platan@, and others were extracted. 
An idea of the size of the collection made may be 
gathered from the fact that they fill five large barrels, 
five boxes, and a firkin, which will all be despatched by a 
sailing vessel to Copenhagen. On July 22 the Sophia 
left Upernivik for Cape York, where Hans Hendrik says 
that the iron blocks we desire to examine are really lying. 
On the way north we found little ice, most of it being 
“calved” from the glaciers; we encountered, however, 
much fog, and were often compelled to “lay to,” but 
such time has always been spent in dredging and studying 
the sea. E e 
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Between June 24 and 27 we were cruising in the pack- 
ice from 74° to 76° 5’-lat., where we sighted Conical 
Rock. It was, however, impossible to penetrate towards 
‘Cape York, but only to the north-west. As we saw 
a ‘fjord north-eaŝt of Conical Rock, which was, how- 
ever, net marked on the chart, we steered into it and cast 
anchor. Seeing some human beings on the shore, we 
landed, and found them to be a couple of Esquimaux fami- 
lies, rude and uncivilised, but obliging. They only stay 
here in the summer for catching the rotges which 
breed here in large numbers, while during the winter they 
sojourn on an island in Wolstenholme Sound; where they 
hunt the walrus. They possessed, however, no boats. 
We purchased some of their tools, &c., clothes of birds’ 
skin, and some bear and fox hides. 

On July 27 we sent two Esquimaux to examine the ice 
‘towards Cape York, who came back and reported that it 
was still lying along the south-east coast. For four days we 
attempted to penetrate northw&rds, running the ship in 
‘every direction where we saw a lead, but, as we every- 
‘where ‘encountered the ice barrier and were several times 
in great danger of being crushed, we “stood about,” and 
arrived at Upernivik on the night of August 1. 

It appears thus that the last severe winter in Greenland 
has also extended up Smith’s Sound, as an example of 
which I may mention that Nares, who on the same day 
as we, in 1875, steamed up Smith’s Sound towards Cape 
York, found the sea entirely free from Ice. 

That the chief object of this part of the expedition, 

while in my command, should not have been realised, I 
extremely regret; but I console myself with the fact that 
every effort in human power was done in order to carry it 
out. 
- J may say, however, that the exceedingly rich, zoologi- 
cal, botanical, and hydrographical fruits of the expedition 
towards Cape York and back, fully repay the cost and 
labour of the voyage. We leave here (August 2) for the 
Waigat, where I intend continuing my geological re- 
searches, while the,rest of the expedition on board start 
on a fSur day’s zoological and hydrographic excursion 
towards America. When that is over we start for 
Egedesminde, to take Nordenskjöld on board. 


_ Dr. Berlin, who accompanied Nordenskjöld on his 
journey on the ice in Greenland, writes as follows :— 


On July 3 the march began from the Auleitsivik Fjord. 
The party consisted of Nordenskjöld, myself, Sergeant 
Kjellström; the second mate Herr Johannesen, two 
h@nters, Sevalsen and Kræmmer, two sailors, and the 
:Lapps, Anders and Lars. We reached on sleighs, ac- 
.cording to solar observations, eighty miles (English) 
inland, reckoned from the ice border, when the Lapps 
were sent forward 130 miles further, a distance fixed by 
their own judgment, which may be fully relied on. This 
was done because the deep, loose snow prevented us pro- 
ceeding on sleighs, while it was eminently suitable for 
the “skidor,” or snow “runners” (they are not ‘‘ shoes”’) 
.of the Lapps. We found no “ice-free” country, in fact 
the latter may, by this expedition, be fully proved not to 
exist, neither in this nor in any other latitude in Greenland. 
By the above-mentioned calculation, and estimatmg the 
-Shore-line at seventy miles inland, we have succeeded in 
-reaching 280 miles into Greenland, which is more than 
-half its width, while the Lapps, from their point of return, 
saw the land a good distance further east. The ice rose 
at the furthest spot reached to 7o00 feet above the sea, 
and was still seen to rise to the east. The journey lasted 
a month. 
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-© THE PRESENT CONDITION OF FISH 
l CULTURE 
A N JITHIN the past few years the science of fish culture 
© YV- has made rapid progress, and radical changes 
+ have been mate both in the apparatus and methods em- 


ployed. Experience has enabled the fish-culturists t 
improve upon the old forms of hatching-boxes an 
troughs, while the propagation of additional species ha 
necessitated the invention of new forms, The Interné 
tional Fisheries Exhibition, now in progress in Londa 
has brought together valuable collections from the leadin 
specialists of all parts of the world. A study of thes 
enables one to form a very eorrect idea of the preser 
condition of the science. 

The subject is now sufficiently understood to warrant 
division of the hatchigg apparatus into four classes: (° 
apparatus for heavy eggs ; (2) for semi-buoyant eggs ; Ç 
for floating eggs ; (4) for adhesive eggs. , ° 

Heavy eggs like those o the salmon and trout ai 
hatched with little difficulty. An almost endless variet 
of apparatus intendgd for eggs of this class is e: 
hibited, but it may all be referred to one of thre 
divisions depending upon the direction of the current: 
water, namely, that with a horizontal current, that wil 
an upward current, and that with a downward currer 
Apparatus of the kind first mentioned is most common 
employed, but that with an upward current has mar 
points of superiority. Chief ampng these ar€ econon 
of space, saving of water, and the prevention of injurio! 
sedimentary deposits. In the United States, wher 
owing to the enormous quantity of eggs handled, econon 
of space is a necessity, the upward current is quite gen 
rally employed. A number of the American forms a 
provided with from ten to fifteen wire trays; these, whe 
filled with eggs, are placed one above another, so that tl 
entire volume of water must pass through each of the 
on its way through the compartment. 

Semi-buoyant eggs, like those of the shad (Alo 
sapidissima) and whitefish (Coregonus clupetformis) 1 
quire a treatment entirely different from those alrea: 
mentioned, as their specific gravity is but slightly great 


than that of fresh water, and tey are easily carr? 


about by the currents. The best results are obtained | 
directing an upward current against the eggs, thus pr 
ducing a gentle but constant motion, and keeping the 
partially or wholly suspended in the water. As lit 
attention is now given to hatching semi-buoyant eg 
outside of the United States and Canada, the collectio 
of these countries contain nearly everything of interest 
this class. We find here various forms of floating bo: 
adapted to river currents, apparatus fed by water why 
is introduced under pressure through closed pipes, a 
mechanical apparatus requiring motive power. The fir 
named is admissible where the work is limited or whe 
rigid economy isa necessity. The second is prefera 
in any city where hydrant water can be obtained or wk 
the work is sufficiently extensive to warrant the use 
a pumping-engine. The third is occasionally employ}, 
where large quantities of eggs are hatched, but it is m 
expensive than the one last named, and the results : 
usually less satisfactory. Apparatus of the second k: 
is ordinarily made of glass, its efficiency depending larg 
upon the motion imparted to the eggs and the positior 
the outflow through which the waste water and. dead e, 
escape. This opening in nearly all of the apparatus 
hibited is placed at the top of the jar, and a current stre 
enough to carry off all of the dead eggs frequently carn 
many of the good ones with it, while the motion of tha 
that remain is often so violent as to cause serious injw 
An improvement in apparatus of this class has recem 
been made by Marshall McDonald of Washington, L 
His apparatus consists of a closed jar having an outis 
through a glass tube Which passes into the interior of 
jar, and can be raised or lowered at will. With this 
paratus the dead eggs are easily removed by the sligh 
currents, and excellent results are obtained. 

More difficulty is experienced in finding suitable apy 
atus for floating eggs, like those of the cod (Ga 
morrhua), than for any othe®class. Only five forms 
tended for floattng eggs are exhibited. None of tl 


Oct. 4, 1883] . NATURE 543 
| 





re ef ee a T m a a 7 te ee | eee ee a o om _— re 





are entirely satisfactory, but two of them are used with Jerax), that dreaded foe of all fish-cultural operations, 
moderate results. . The first is a rectangular wooden box being entirely unknown. In the McCloud River, Cali 
with a wire-cloth bottom, and lateral openings even with | fornia, a dam is placed across the stream directly opposite 
the water-line fovered with the same material. Around | the hatchery, and the fish, finding furtleer progress impos- 
the outside of the box, just be ow the openings, isa strip | sible, drop back into the deeper portions of the,channel, 
of wood four inches wide whith rests upon the surface of | a few rods below, where they can be easily caught by the 
the water and serves as @ float to keep it in position. | aid of a haul-seine. In Grand Lake Stream, Maine, nets 
This float forms an inclined pane leading to the lateral | are stretched across the mouth of the river to direct the 
openings, and the waves striking against it run up the | fish into basins of netting, where they are retained til the 
slight*incline passing through the wire covering into the spawning season arrives. 
interior of the box, thus giving *a constant circulation In localities where the supply of eggs is obtained froin 
from above, the surplus water passing out through the | the ripe fish taken inthe nets of the fishermen, the United 
bottom. The oher form consists of an ordinary hatching | States Fish Commission some time since introduced 
trough divided into compaftments by means of transverse | steam launches for visiting the fishing grounds and distri- 
partitions. The trough is placed at a slight incline, and | buting the spawn-takers aenong the more important fishing 
-he water passes fromm one cofMpartment to another stations, and again briffging them with their take of Cees 
through a shallow tin spout placed in a notch at the top | to the hatchery. This plan worked well, and enablcd the 
-entre of the partition. In the: e compartments are smaller Commission to obtain agnuch larger number of egg: than 
vooden boxes with wire-clota bottoms. These are so formerly, with little or no increase in expens® In 1882 
laced in the compartments that their forward ends shall | the plan of stationing professional spawn-taLers at the 
‘est under the spouts that corjduct the waste water from larger fishing shores, to remain during the height of the 
he compartment above, the freje ends being thrown slightly Spawning season, was adopted. These are expected to 
ipward by their own btoyancy. With a box thus placed | examine every fish landed, and to secure all ripe ezys, 
n a compartment filled with: water, the stream that is which, after impregnation, are placed upon wire trays 
cept constantly running falls i 1to its deepest part, creating | covered with damp cloths, and set in a cool place to await 
- circular current, the waste whter passing out through the | the arrival of the steam launch, which usually makes daily 
ottom and up around the sides on its way to the next , trips to collect the eggs and carry them to the hatchery. 
‘ompartment, the wire-cloth ¡preventing the escape of | In the absence of the launch the eggs are often shipped 
he eggs. by the ordinary river steamers. 
Much of the apparatus for adhesive eggs, like those of | The improvements in hatching apparatus, with a view 
he herring (Clupea harengus), is very primitive, consist- ' to economy of space were important steps in the pro- 
ng simply of boxes lined with pine and spruce boughs |! gress of fish culture, as the introduction of new forms 
‘twigs, in which the parent fish are kept during the | greatly increased the Capacity of the hatcheries in which 
pawning period, the eggs adhering to the pine boughs. : such apparatus was employed. But even with these im- 
n some, the pine boughs are ‘fastened to movable frames provements fish-culturists have often found it difficult to 
o admit of their tragsporiatinn to other waters, but in | handle as many eggs as they desired, owing to the limited 
lost they are stationary, the fry being intended for the | duration of the spawning period. Their hatcheries were 
raters in which they are hatched. A decided improve- | crowded for a short time, and the simultaneous hatching 
rent on the above are the more modern forms intended of the eggs required a large force of messengers to dis- 
or artificially impregnated sggs. Unquestionably the ' tribute the fry. As the spawning season had usually 
est apparatus exhibited is a, wooden trough with plates passed by the time the first fish were hatched, no more 
f glass placed at right angles to its length, invented by | eggs could be secured, and the hatchery had to be 
rank N. Clark, of Northville, Michigan. The eggs are | closed till the following year. This difficulty is now prac- 
ken and impregnated upon these glass plates, and at tically overcome in several ways. Itis found by Sir James 
ace spread evenly over th? surface by means of a | Maitland that the spawning season for fish kept in arti- 
ather. They soon adhere to the plates, which are | ficial ponds is considerably affected by food. An abun- 
1en placed in grooves which have been cut into the side dance of hearty food at the time when the ovaries are 
f the trough, three-fourths of an inch from each other. | beginning to enlarge hastens their development, whif® a 
he grooves are so cut that every alternate glass shall | scanty supply of coarse food considerably retards their 
‘st on the bottom of the trough, with the others half an growth. By judicious feeding one can arrange to have 
ch above, so that the water shall pass over the top of | the fish of different ponds spawn at different dates, so 
e first, beneath the lower ed ze of the second, over the | that two crops instead of one can be produced at his 
ird, &c., on its way through the trough, thus supplying | hatchery. Refrigerators are now successfully employed 
constant current to the eggs. Other apparatus made of in cases of wild fish, when the spawning time cannot be 
uslin is exhibited, but this, for several reasons, chief | controlled by food. The surplus eggs, after the hatchery 
nong which is the tendency of the cloth to retain any ! has been filled, are placed on cloth trays and corded up 
dimentary matter that may be in the water, is less | in the refrigerator until such time as there is room for 
fective. ; és | them in the hatchery. They should be examined at in- 
Formerly the materia] of which hatching apparatus was | tervals, and if in poor condition should be washed in ice 
mposed was a matter of mach importance to the fish- | watew@and again returned to the trays. Trout ova three, 
lturist ; but the introduction of asphaét varnish has five, and seven months old respectively were exhibited in 
adered the choice of materials a secondary considera- | the German department, the eggs being apparently in 
n: the fish-culturist has now to consider the adapta- | excellent condition. The use of refrigerators, however 
ity and cost of materials onl’, for almost any substance, | is at present limited to winter-spawning fishes. With 
iether metal or wood, if properly coated with asphalt, | summer-spawners it has thus far resulted disastrouslv. 
n be successfully employed. Those interested in the acclimatisation of fishes have 
Ulustrations of recent metiods of securing and re- | much to stimulate and encourage them. From all quar- 
ning the adult fish until th> eggs have been secured, | ters come encouraging reports of the successful introduc- 
‘exhibited. At one of the Hatching stations in Canada tion of fishes into new waters. The shad of the Atlantic 
: fish taken along the shores ire transported to saltwater | coast of America (Alosa sapidissima) is now takın in 
ids, where they are kept ur til the eggs and milt have | such quantities in the rivers of California as to claim a 
y developed. A decided advantage is Claimed in salt over place among the food fishes of the Pacific. The Califor- 
sh water, as in it therë ig a 1fuch smaller percentage of | nia trout (Sa/mo 2vtdeus) is now grown in theewaters of 
S among the fish, the preser ce of fungus (Saproleenia Australia, Japan, and Germany: with the fish-culturists 
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of the last-named country it is a special favourite. The 
German carp (Cyprinus carpio) has, through the efforts or 
Prof. Baird, been scattered broadcast over the United 
States, ani inthe Warmer regions grows with surprising 
„rapidity, attaining a weight more than double that of fish 
of the same age in their native waters. Eggs of the Cali- 
fornia salmon (Salmo guinuat) have been successfully 
transported from the United States to nearly all of the 
' European countries. Though the species has always been 
considered a sea-going salmon, the fry hatched from the 
eggs sent to the Netherlands have been kept in freshwater 
ponds, where they have matured and spawned, the young 
produced from the eggs being as healthy as those hatched 
in California. These thrive better when confined in fresh- 
water ponds than the native salton (Salmo salar) under 
the same conditions, and fish-culfurists of that country 
consider them better suited to their inland waters than 
any of the native Salmonide. lẹ seems probable, from 
these experiments and from those with other species, that 
it will be possible to raise any of the Salmonide in fresh 
water. 

The exhibits show the fish-cultural apparatus of many 
countries to be very primitive, and the hatching operations 
to be limited to a few species of Salmonide. The Exhi- 
bition cannot fail to advance the interests of fish culture 
in general, for it will open the eyes of the people to the 
fact that other, species besides salmon and trout are 
worthy of attention, and can be hatched in enormous 
quantities without difficulty. Another important result of 
the Exhibition will doubtl:ss be to convince the people of 
the value of fish culture as a means for increasing the food 
supply. Itis indeed fortunate for the future of the science 
that so deep and widespread an interest has been awakened 
in the subject, for several papers calling in question the 
results of fish culture have recently made their appear- 
ance, and it requires the testimony of the leading authori- 
ties to counteract their influence. The testimony is just 
what might have been expected, and shows that in those 
countries#*where the operations have been most extensive 
confidence is strongest, and in those where work has been 
limited many question its practicability. Thus in both 
Sweden and Norway, where only a few thousand fry 
at most are placed in any stream, many of the hatcheries 
that formerly existed have ceased to operate, as no 
immediate results of their work could be seen. The 
same is true of other localities where the work has been 
carged on, to a limited extent only, by private parties ; but 
where extensive hatching operations have been continued 
through a long period, the beneficial results are invariably 
acknowledged. Some, who are obliged to acknowledge 
the value of fish culture in cases where the fry are 
retained in ponds from which they cannot escape, question 
its result when the fish are turned out into waters tribu- 
tary to the sea; these forget that the number of fry 
turned out by the wash-tub fish-culturists of many coun- 
tries is so limited when compared with the entire number 
of fish in a stream, as to have no appreciable effect upon 
the fisheries. They also forget that, though owing to 
extensive operations considerable increase in the fisheries 
of agiven locality may be noticeable in three or four fears, 
the full results of artificial propagation cannot be expected 
until the fry of the artificially-hatched fish have developed 
into full-grown specimens and returned to the rivers ta 
deposit their eggs. This would require from seven to 
eight years, as the second generation of any sea-going 
species can scarcely’ be expected to return before that 
period has elapsed. Canada and the United States are 

he only countries where public fish culture has been 
conducted on a large scale for a sufficient period to war- 
rant a reliable verdict as to the importance of the work; 
and in both of these countries public opinion is decidedly 
in favour of continuing the work, and on a larger scale 
than ever before, 


i aR. EDWARD EARLL 
Sta 
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NOTES 
WE regret to learn that M. Dumas’ has been confined to his 
bed for the last ten days, although his illnessgis not in itself 
serious. ° 


Pror, C@gNNINGHAM, of the Royal College of Surgeons, Ire- 
land, has just been appointed to tke Professorship of Anatomy 


in the University of Dublin, in succession to Prof. Macalister. 


The Professorship of Comparative Anatomy, also held by Dr. 
Macalister, is vacant, but will not be filled up until the meeting 
of the Academic Council in November or December next. 


AN exhibition of electricity audg electrical appliances will be 
held in Philadelphia, United States, commencing on Tuesday, 
September 2, 1884, underethe auspices of the Franklin Institute 
of the State of Pennsylvania for the Promotion of the Mechanic 
Arts. From the eminent reputation of this institution, coupled 
with the fact that the projected exhibition will be the first ir 
America exclusively devoted to this important and progressing 
branch of science, this announcement has attracted unusua. 
interest throughout the United States, and the exhibition will 
undoubtedly afford an admirable opportunity of witnessing 4 
representative display of American discovery and invention ir 
electricity. To increase its scientific and industrial importance, 
as well as to add to its attractiveness, it was determined shortly 
after its inception to give it an international character. The 
importance of the project having been properly represented tc 
the Congress of the United States, an Act was passed to this 
effect, and articles intended for the exhibition will be admittec 
to the States free of duty, All applications should be made te 
the Secretary, Franklin Institute, Philadelphia, U.S.A. 


Tue Russian frigate Mivineh has just started from the Baltic 
on a scientific voyage round the world, She has on board < 
number of Russian savants of every branch of science. 


THE Prince of Wales is about to try the acclimatisation of the 


Norwegian ptarmigan at Abergeldie. Of sixty birds taken a 
Langéen in Nordland, twenty-two have just arrived at Bergen 


the rest having died on the way, 


THe Electric Railway from Portrush to the Giant’s Causeway 
was opened last Friday by Earl Spencer, and among other 
present were Sir William Thomson, Sir William Siemens 
and Sir Frederick Bramwell. It is over six miles long, an 
has cost 45,000/, The line, after passing through the prir 
cipal street of Portrush, follows the seaside road, a portio; 
of a footpath six feet broad being reserved for the railway 
The gauze is only three feet, and the gradients are ver 
steep—in places as much as one in thirty-five—and in parts c 
its course the curves are sharper than might have been desirabl 
had the route which it takes been chosen by the engineers. Th 
force to work it is generated by a waterfall in the River Bust 
with an available head of twenty-four feet, the electric curret 
being conveyed by an undergcound cable to the end of the tran 
way. The water power passing through turbine water-wheel 
which utilise the whole force of the fall, is said to amaunt # 
ninety horse, @ 


Tue electrical omnibus devised by M. Philippart travelled la 
Sunday from the Place des Nations to Versailles. The distan. 
is more than 20 kilometres. The experiment was successful, th 
only incident being a short stoppage occasioned, it appears, P 
the heating of a coil owing to an excess of current. 


ADVICES from Colombo, under date of August 30, state tt 
on the evening of August 27, at about 5.30, an extraordina 
occurrence took place in Colombo Harbour, The sea sudde: 
subsided about six feet, receding from ten feet to fifteen feet, a 
owing to the velocity of the outwarg cfrrent the stern moorings 
several large vesselsgave way. The tide continued to rise æ 
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fall until about six o'clock, wher, everything resumed its normal 
condition. T¥e occurrence is a'tributed to the volcanic eruption 
at the Straits of Sunda. 


THE Municipal Council of Pzris having passed @ resolution to 
lower the price of gas, the Gis Company has resisted, and a 
scientific commission has been : ppointed to decide whether the 
gas mdustry has so advanced :s to justify a diminution in the 
price of the commodity. This comenission has begun its work, 
which is to be terminated in a specified time, and it is surmised 
that the decisiom will be in faycur of the claims of the City of 
Paris. The report, which fill bear upon the whole of the gas 
industry, history, and actual siate, will be at all events exceed- 
ingly interesting. s 


SEVERAL shocks of earthquake were felt in Agram on Tues- 
day night and early on Wednesday morning last week. Fortus 
nately, the phenomenon was unattended by consequences more 
serious than the usual earth tre: iors and subterranean rumblings, 


TuE discussion of 600 cases of aurora borealis observed 
during fifteen years at Godhaab has led M. Tromholt (NATURE, 
vol, xxvi. p. 130) to the cor clusion that, however subject to 
the law of periodicity of 11°1: years, the periods of frequency 
at Godhaab are precisely the itverse of what has been ob.erved 
under lower latitudes. The same holds good with regard to the 
annual and diurnal periods of frequency. Prof. Lenz, in the 
favestia of the Russian Geogr: phical Society, makes an attempt 
to explain this circumstance by,assuming that the zone of auroras 


(the ““ Nordlichtgurtel ” of Weyprecht) is subject to a system of 


oscillations. In consequence of these it is slowly displaced 
towards the north, and when it has reached its most northern 
position a maximumgf aurora; is observed at Godhaab and in 
North Greenland, and a mirimum in lower latitudes. The 
duration of this oscillation is the same as that of the frequency 
of spots on the sun, the minirwum of these last corresponding to 
a maximum of auroras at Golhaab. The zone of auroras has 
also an annual period of o-cillations; it seems to advance 
towards the north during the winter, and returns south during 
the summer (seeming thus to lepend on temperature), as also a 
diurnal period of still smaller oscillations, in consequence of 
which it seems to be displac::d towards the north during the 
early hours of the day. As to the cause of the connection 
between the auroras and sur-spots, it still remains unknown. 
Prof, Lenz points out, however, that it results from an analysis 
of the magnetic storm of January 31, 1881, that the cause of 
this storm was not a change in the intensity of the earth’s mag- 
netism, but merely a displacen:ent of the region where the origin 
of magnetic storms must be scught for, and which probably is 
the zone of auroras. This zone would be submitted thus, on 
Prof. Lenz’s hypothesis, to perturbations which appear either 
under the shape of auroras or 1s electrical currents. But might 
not all the phenomena mentio ied be explained as well by the 
oscillations of Nordenskjild’s corona of auroras, and by varia- 
tions in its luminous intensity produced by cosmical and telluric 
causes ? . 


M., PoTYLITZIN, who has sı bmitted the waters that accompany 
naphtha, or are ejected by the mud volcanoes of the Caucasus, 
to a thorough chemical investigation, has found that they be- 
long to two different groups. Those of the Caspian region are 
acid and contain atmost exclusively chlorides of metals, whilst 
those of the north-western and southern naphtha regions of the 
Caucasus contain, besides a l: rge amount of chloride of natrium, 
also carbonate of natrium, as well as iodine and salts of fatty 
acids. The presence of broiiides and of iodine in these last 
must be probably explasned bydheir washing out marine deposits 

e 
of the Eocene, or, may be, o! the Cretageous period, which con- 
‘ain masses of marine organis ns. Accepting Prof. Mendeléeff’s 
'heory as to the origin of naphtha, the author points out that, its 
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primary seat being probably at a great depth, it impregnates, in 
consequence of its capillarity, the upper, schists; but the water 
that continually descends from the surface down to the lower 
schists opposes this ascending motion of the naphth4, and a cow 
tinuous struggle of both is the consequence of the two opposed 
movements, resulting in oscillations of the level of naphtha and 
of its discharge, Thus, at the Groznaya wells the amount of 
extracted naphtha diminishes from 54,000 gallons in the summer 
to 32,000 in the winter and spring, whilst at the much deeper 
(343 feet) well of Paolovsk the reverse is observed, the amount 
of extracted naptha being from 40,000 to 48,000 gallons in the 
winter, and only 32,000 gallons in the summer. This circum- 
stance could be easilyexplained by the retardation which the 
water experiences in its descent to a greater depth. 


THE Statistical Socfty announces as the subject for abe 
Howard Medal for 1884—‘‘ The Preservation of Health, as it is 
affected by Personal Habits, such as Cleanliness, Temperance, 
&e,” 


RAPIDLY as new periodicals and societies with their journa's 
and transactions are started in these days, they do not appear by R 
a column of titles a week as books do. The Mason Science 
College of Birmingham, accordingly, thinks it not premature to 
print a first catalogue of about 6000 volun®s of these most im- 
portant publications—British and foreign—which in little more 
than two years have come into its possession. Such papers form 
the most fundamental literature of all science, and the wide 
range of subjects upon which they treat and the completeness of 
the series of many of those now belonging to the Mason College, 
will be appreciated by the student for whose service they have 
been brought together by this noble institution, or by any one 
who compares this catalogue of them with those of many other 
collections. 


WE are informed that the ships Dacia and Liter Pational, ured 
in the expedition which is accompanied by Mr. J. Y. Buchanan, 
do not belong to the Telegraph Construction Company, but are 
the property of the Indiarubber, Guttapercha, and Telegrapli 
Works Company, which is engaged in the work of laying the 
cables from Cadiz to the Canaries, and thence to Senegal, for 
the Spanish and French Governments, 


MR. SCOTT SNELL has made some very interestingeexperi 
ments on the use of asbestos paint for coating Jablochkoif 
candles; he finds that with pure asbestos paint the arc is much 
steadier and the carbons last much longer. 


THE additions to the Zoologica] Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus radiatus 9) from 
India, presented by the Rey. G. R. Roberts; a White-fronted 
Capuchin (Cebus albifrons å ) from South America, presented by 
Capt. King; a Blotched Genet (Genetta tiorina), a Long-nosed 
Crocodile (Crocodilus cataphractus) from West Africa, presented 
by Surgeon Mosse, A.M.D. ; an Egyptian Cat (Flis chaus) from 
North Africa, presented by Lieut.-Col. Mitchell Taylog ; two 
Kittiwake Gulls (Xéssa tridactyla), a Common Guillemot (Uria 
troile), British, presented by Mr. Cuninghame ; a Herring’ Gull 
(Zarus argentatus), a Shag (Phalacrocorax graculus), 2 Commen 
Curlew (Numenius arquata), British, presented by Dr. A. 
Günther, F.R.S. ; seven European Phyllodactyles (FAyMoJlac- 
tylus europaeus) from the Island of Elba, presented by Prof. 
Giglioli, C.M.Z.S.; a Robben Island Snake (Coronella pho" 
carum) from South Africa, presented by the Rev. G. H. R. 
Fisk, C.M.Z.S. ; a Pig-tailed Monkey (Alacacus nemestrinus & ) 
from Java, a Common Curlew (Numenius arguata), an Oyster- 
catcher (//iematopus ostralagus), British, deposited; a River 
Jack Viper (Viperw rhinoceros) from Weg Africa, seven Short - 
nosed Sea Horses (Hippocampus antiquorum) from the Gewohean 
Coast, ] urchased. 
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‘OUR ASTRONOMICAL COLUMN 


THE REAPPEARANCE OF Pons’ COMET OF 1812.—Probably 
‘the comet discovered by Mr. Brooks at Phelps, N.Y., on Sep- 
tember 2, would have teen earlier identified with the expected 
comet of 1812, had not the sweeping ephemerides issued by 
MM. Schulhof and Bossert been confined to an arc of + 90° of 
true anomaly, whereas the comet has-been detected at an orbital 
angle of 113° from the perihelion—a greater distance than might 
have been anticipated, ‘In the Comptes Rendus of Septemher 17 
they have made a provisional crrection of the orbit, fixing the 
perihelion passage to 1884, January 25°82434 M.T. at Berlin. 
The following positions are extracted from an ephemeris accom- 
` panying the-communication :— 


> 
At Berlin Midnight? 


; R.A, Decl. Log. distance ` y 
f h. m 5. g j from earth. " 
. e Oct. 5 ...@16 29 48 ... +57 55°70... 02984 ... 2'04 
7... 16 3I 14... 57 30°2 ... 0'2928 
Oe 16 32 850 a 97 AGa 2ST 10. 2°26 
Il... 16 34 38 ... 56 39°9 ... 0°2812 
13... 16 36 36... +56 I5'I ... O'2751 ... 2°52 


Here the intensity of light'at discovery on September 2 has been 
taken as unity. 

The comet will be observable in this hemisphere up to peri- 
helion passage, and in the other hemisphere may probably be 
followed until midsummer or later. The following approximate 
positions are derived trom MM. Schulhof and Bossert’s corrected 
elements :— 

At Greenwich Midnight 


1884. R.A, Decl. Log. distance from 

h m. NERE. arth. Sun. 

Jan. 28... 0 19°7 -23 25 ... 9'8966 ... 9'8gor 
Feb. 25... I 301 45 37 ... 0°0637 ... 9°934I 
March 26 ... 2 37°4 57 29 ... O'I413 ... O'1252 
April 25... 4 43°8 67 2... 0°1760 ... 0'2387 
May 25... 8 27°5 ... 68 36 ... 0°2270 .., 0°3268 
June 24... II 9'0... —59 56... O°317I 0°3972 


The comet will arrive at its least distance from the earth on 
January 9, end as the mon draws off in December may be 
expected to be a naked-eye object, 


A NEW Comet.—-The Dun Echt Circular, No. 81, and the 
Astronomische Nachrichten notify the discovery of a comet by 
Mr. Lewis Swift at the Warner Observatory, U.S., on Septem- 


ber 11. The following approximate positions are given :— 
G.M.T. R.A, Decl. 
September I1‘ooo 280 29 +73 9 
' ' 13°501 276 30 73 8 


M. TROUVELOT’Ss RED STAR.—It has been mentioned that 
during the totality of the solar eclipse of May 6, at Caroline 
Island, M. Trouvelot saw a decidediy red star ‘‘a little to the 
north and a little to the west of the sun.” He now states that 
on September 5 and 7 he examined the part of the sky where 
‘the sun was then situate with a telescope of the same aperture 
that he used in observing the eclipse, and with the eyepiece 
then employed he recognised the two white stars which he had 
noted as 41 and e Arietis, but the red star was not found, even 
though he swept to a much greater distance than any probable 
error of his observation would allow. On this circumstance be 
remarks: ‘‘ Bien que l'absence d’une étoile rouge aussi brillante 
que celle que j’ai observée durant l’éclipse semble tout natureMe- 
ment Conduire à supposer que Pastre en question n’était autre 
qu’une planète intra-Mercurielle, cependant, comme les élé- 
ments les plus nécessaires, tels que la position et un disque ou 
une phase sensible, manquent à mon observation, je crois qu’il 
est de mon devoir de me tenir sur la réserve et de suspendre 
quant a présent mes conclusions sur la naure probable de cet 
astre. 

œ The place of the sun at the middle of totality at Caroline 
‘Island was in R.A. 2h. 52m, 28s., Decl. + 16° 31’‘o for the 
epoch of the Durchmusterung (18550). ; 





GEOGRAPHICAL NOTES 


A MOST ma eee rer appears in a Danish paper as to 
the viglent death of Lieut. Greely, of the U.S. Arctic Expedi- 
tion. is stated that the information was obtained from some 
Eskimo by Hans Hendrik, who accompanied Dr.. Nathorst 
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to Cape York; but Baron Nordenskjéld’s telegram and the 
letters from Dr. Nathorst which we print to-day e¢idently prove 
that the report is quite untrustworthy. a 


THE last nygnber of the /avestia of the Russian Geographical 
Society brings us further information bout the proposed expe- 
dition of Col. Prejevalsky to Thibet. The indefatigable Central- 
Asian traveller has been taught by experience that one of the 
greatest difficulties during long journeys is the transport of*the 
scientific collections which steadily grow as the traveller ad- ` 
vances on his journey. He intends, therefore, to leave them at 
several stations, where a few of his men will remain with the 
collections, continuing at the same me the exploration of the 
surrounding country. He will start from Kiakhta for Urga, 
leaving that town this month for the Tsaidam, viá the Alashan 
and Kookoo-nor, At Dzun-zasak he will establish his first sta- 
tion. Leaving it in February next, he proposes to go towards 
the Yellow River and the towns Chamdo and Batang. If cir- 
cumstances be favourable, he will spend the summer in the land 
of the Si fans, situated between Lake Kookoo-nor and Batang,. 
which land promises a rich crop of scientific information.. If it 
be impossible, he will explore the eastern part of the plateau of 
Northern Thibet, and return to bis station, take there his 
luggage, and transport it to Hast in the Western Tsaidam, 
where a second station will be established. Therefrom he will 
try to penetrate into Northern Thibet, towards Lhassa and 
Tengri-nor. If he succeeds in that, M. Prejevalsky will go 
either to the Dzang Province, and thence follow up the Brahma- 
putra, or north-west towards Ladak and Hast, which may be 
reached about the spring of 1885. The expedition would be 
divided there into two parties going by two, different routes to 
Lob-nor, thence to Karakorum and, z@ Ak-sou, to Issyk-koul 
in Turkesian. Such is the scheme of this great expedition, which 
is intended to bring within the domain of science such parts of 
Thibet as we know only from the descriptions of the pundits 
and of a few missionaries. The more than 50,000 roubles 
which are necessary for covering the expenges have already been 
granted by the Russian Government. 


. WE learn from the same periodical that two other expeditions 
of great interest have been organised by the Geographical 
Society for this summer. M. Adrianoff, who already, has made 
explorations in the Altay and Sayan Mountains, will explore the 
highlands west of Minusinsk; and Dr. Regel, who has spent 
the winter at Barpanj, at the foot of the Pamir, has received the 
means for pursuing his explorations of the Pamir in the direction 
he will find most convenient. M. Potanin, who is about to start 
for a new expedition to Southern Mongolia and Hansoo, intends 
also to establish one or two stations, where part of his luggage 
will be left, with some of his men, who will there make meteoro- 
logical observations. Thanks to a gift of 15,000 roubles, which 
was made for this purpose by M. Soukacheff, the expedition of, 
M. Potanin will be accompanied by a topographer, and by M. 
Berezoysky, who will make scientific collections. They have 
started on board the frigate Minin, which will land them at 
Pe-che-li, whence they will proceed, viá Peking, to Min-jou, and ° 
establish there their first station. 


Tue chief of the Dutch expedition, Dr. Snellen, has made 
the following report to the Meteorological Institute of Utrecht :— 
On October 9, 1882, the scientific observations were commenced. 
On November 3 the vessel began to suffer from the ice, for 
which reason we deemed it advisable to camp in tents on the 
ice. On November 8 we again went on board, the ves:el having 
been made habitabl. On December 7 a hut for observations 
was erected on the ice, but on the 8th the ice again began to 
drift, separating the same from the ship. It was afterwards 
recovered. On December 24 the Varna was so damaged by the 
ice that it was dangerous to remain on board, and we conse- 
quently went on board the Dijmphna, where our observations 
were for atime continued. On January 15 the observations in 
the hut on the ice were resunted, On January 25 the greatest 
cold—47°'2 C.—occurred. On April 6 the first water was seen. 
in the ice, and in the beginning of June the road between the 
ship and the vessel became impassable through the thawing of 
the ice. On June 11 the ice began to move, and became loose 
around the Dijmphna. On June 22 new ice one centimetre in 
thickness was formed. On July e24 the Varra foundered. On 
August I the expedition and the créw of the Varna left the 
Dijmphna with boats ànd sleighs, On August 16 land was 
seen. On the gth an island in the Kara Strait was passed, and 
on the 20th we landed on Waigatz Island. On the 25th we 
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met the steamers Nordenskjòfd, Obe, and Louise, the last 
named of which the expedition went on board. Outside Yugor 
Schar the Lozse lost her propeller, and had to be taken in tow 
to Hammerfest by the Mordensh ase On August 30 we landed 
at Vardo. > 


THE leading paper in Heft ix. of Petermann’s Geographische 
Mittheilungen accompanies a map of the two principal, almost 
exclusive, nationalities of Bohe‘nia, the Germans afid the Czechs, 
At the last census of Aus ria- Iungary, on December 31, 1880, 
the Czechs in Bohemia amounted to 3,470,252, the Germans to 
2,054,174; in all, 5,524,426. Unfortunately the column of 
the census paper designed for the specifications of the nationality 
of each inhabitant was headed ‘‘ Umgangssprache” (literally, 
the lafiguage o$ ordinary intercourse), a word by no means best 
calculated to educe in any @se the national leaning of the person 
filling it up, On comparing tnis last census with former ones, 
it appears that the German anc, Czech elements maintain about 
the same numerical relation to each other in Bohemia as they 
had continued to do throughout the three previous decades, 
Their present proportions are tirty-seven Germans to sixty-three 
Czechs. The Czechs are in stiongest force in the centre, while 
the surrounding provinces, especially those of the north-west, 
are chiefly occupied by the Germans. Local fluctuations in the 
relativę& proportions of the two nationalities occur principally in 
the districts where theetwo are most mixed or where they border 
oa each other in industrial, :1anufacturing, and mining, espe- 
cially extensive coal-mining districts, and in places in which there 
has been a rapid increase of population. 
these cases, however, has the former character of any quarter 
been changed. It is observable that the Germans in predomin- 
atingly Czech districts general y cohere in isolated communities, 
whereas the Czechs in corresponding cases are disposed to 
assimilate to the Rreponderating foreign element. In propor- 
tions ranging as low as from ore per cent, to one per thousand, 
Germans are to be found everywhere throughout Bohemia, ex- 
cept in the district of Blatna, vhere they muster only 43 against 
52,522 Czechs. Czechs, agaii., are totally wanting in the Asch 
and Plau districts, and number less than one-thousandth of the 
population respectively of Gzbel, Graslitz, Schluckenau, and 
Tepl. Elsewhere in proporticns ranging from one-thousandth 
to one per cent, and upwards, they are diffused all over the 
kingdom, Other nationalities than those of Germans and Czechs 
are found in Bohemia in diniinishingly small numbers: Poles 
reaching 1303, Ruthenes 1285, Italians 141, other nationalities 
falling short of the number of 190, It is further found that while 
Bohemians‘ in foréign countrics, chiefly in Western Austria and 
: Germany, amount to 490,565, ‘he number of foreigners in Bohe- 
mia is only 80,236, drawn, tao, chiefly from Western Austria 
and Germany, 


Dr. EMIN Bry, continuing lis tour through the Mudirié Rohl, 
gives a description of the country he traversed between Biti and 
Bufi, more particularly the river Lau or Doghtrguru, as, along 
with other names, it is variously called by the natives in various 
parts of its course. Rumbehk, the principal place of the 
Mudirié Rohl, and the Agahr, and other Dinka tribes are next 
described ; then the country pissed in traversing the province of 
Gohk as far as the Roah River, and back to Jalo; the Lori 
a aie the Upper Jalo to i3ajadihn, with the march back to 
ado, 

In another article an interes:ing sketch is given regarding the 
progress of the cartography of’ the peninsula of Corea, accom- 
panying which is a map of the country basel on the one pub- 
lished in 1875 by the Ministry of War at Tokio, and embracing 
all the latest tracings of the ccast. 


THE last volume (thirty-eighth) of the Afemoirs of the Topo- 
graphical Department of the Russian Ger®ral Staff contains, 
besides the usual reports on the geodetical and topographical 
operations in Russia, the follo ving memoirs :—On the measure- 
ment of the base on a string uring the trigonometrical survey 
of Bulgaria, by Col. Lebedef; on the measurements of the 
pendulum made in India, b! General Stebnitsky ; results of 
levellings made dusing the years «1871 to 1877 along Russian 
ra‘lways, by Col. Tillo. It results from these levellinzs, which 
were made with a very g-eat degree of accuracy, that the level 
of the Baltic Sea at Dunaminde is 2‘10 feet lower than at 
Cronstadt. The possible erro; is o’gr feet, 


: M. LESSAR has written to tie Russian Geographical Society 
from Askabad, on Juhe 16, iMat he has explored the Ougouz 
River, which was known only in its &pper parts. Even the 
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Tekkes did not know the route to the east of Mirza-chile. The 


journey was very difficult. The bed of the Ongouz being very 


undefined, the expedition often lost its way. The aks or cis- 
terns were empty, as there was not a single strong rain in April. 
Still M. Lessar reached Kavakhly, angl thence proceeded to 
Khiva, whence he returned to Askabad wié Mirza-chile. When 
writing his letter he was ill, and unable to continue*his journey. 





THE BRITISH ASSOCIATION 


REPORTS 
Report of the Committee, consisting of Lieut.-Col. Godwin- 
Austen, Dr.: G. Hartlaub, Sir F. Hooker, Dr. Günther, 
Mr. Seebohm, and Mr. Sclater (Secretary), appointed for the 


purpose of investigating the Natural History of Socotra and the 


adjacent Highlands of Ayabia and Somali Land.—Prof. Bayley 
Balfour’s labours on thg Botanical collection made in Socotra are 
nearly brought to a close, and the results will shortly be published 
in a volume of the Zransactions of the Royal Society of Edinburgh. 
The value and completgness of this memoir will be much ,in- 
creased by the additional specimens subsequently obtained in 
Socotra by Dr. Schweinfurth, which have been lent to Prof, 
Balfour by the collector. The fresh-water shells collected by 
Prof, Balfour have been described by Lieut.-Col. Godwin- 
Austen in a paper read before the Zoological Society of London 
in January last, and published in the first part of their Proceed- 
ings for the present year. The Diatomacez have been examined 
by Mr. Kilton of Norwich, and described in a paper which will 
be read before the Zoological Society of London during their 
next session. i 


Report of the Committee, consisting of Sir Foseph Hooker, 
Dr. Günther, Mr. Howard Saunders, and Mr. P. L. Sclater 
(Secretary), appointed for the purpose of Exploring Kili- 
manjaro and the adjoining Mountains of Eastern Equatorial 
Africa,— The Committee having been unsuccessful in obtaining 
the services of a conductor for this expedition, nothing has been 
done. 


Report of the Committee, consisting of Mr. Fohn Cordeaux 
(Secretary), Mr. F. Harvie-Brown, Mr. P. M. C. 
Kermode, Prof. Newton, Mr. R. M. Barrington, and Mr. A. G. 
More, reappointed at Southampton fey the purpose of obtaining 
(with the consent of the Master and Brethren of the Trinity 
House, and the Commissioners of Northern and Irish Lights) 
Observations on the Migration of Birds at Lighthouses and Light- 
ships, and of reporting on the same,—The General Report of the 
Committee, of which this is in fact an abstract, comprises the ob- 
servations taken at lighthouses and light-vessels, and a few special 
land stations, on the east and west coasts of England and Scot- 
land, the coasts of Ireland, Isle “of Man, Channel Islands, 
Orkney and Shetland Isles, the Hebrides, Faroes, Iceland, and 
Heligoland, and one Baltic station—Stevas Fyr oneeStevns 
Klint, Zealand, for which the Committee is indebted to Prof. 
Liitken of Copenhagen. Altogether 196 stations have been 
supplied with schedules and printed instructions for registering 
observations, and returns have been received from about 123— 
a result which is very satisfactory, showing as it does the general 
interest taken in the work, and the ready cooperation given by 
the lightkeepers in assisting the Committee, 

As in preceding years, the line of autumn migration has been 
a broad stream from east to west, or from points south of east to 
north of west, and covering the whole of the east coast. In 
1880, to judge from the returned schedules, a large proportion of 
the immigrants came in at the more southern stations ; in 1881 
they covered the whole of the east coast in tolerably equal pro- 
portions; but in 1882 the stations north of the Humber show a 
marked preponderance of arrivals. Altogether a vast migration 
took place this year upon our east coast, the heaviest waves 
breaking upon the mouth of the Humber, Flamborough Head, 
the Farne Islands, Isle of May at the entrance to the Firth of 
Forth, and again, after missing a long extent of the Scotch coast, 
at the Pentland Skerries. The Bell Rock also came in for a 
share, although apparently a much smaller one than the Isle of 
May. The easterly winds prevailed all along our east coasts” 
generally strong to gales, and the succession of south-easterly 
and easterly gales in October, between the 8th and 23rd, occur- 
ring as they did at the usual time of the principal migration, 
brought vast numbers of land birds to our shores. From the 
Faroes in the north to the extreme south of England this ‘is 
found to have beenethe case. j : 
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Although migration—that is, direct migration—on our east 
coast, is shown to have extended over a long period, commencing 
in July and continuing, with but slight intermissions, throughout 
the autumn and into the next year to the end of January, yet the 
main body of migrants eppear to have reached the east coast in 
October, and of these a large proportion during the first fortnight 
ig the month, From the 6th to the 8th inclusive, and again 
from the 12th to the 15th, there was, night and day, an enormous 
rush, under circums‘ances of wind and weather which, observa- 
tions have shown, are most unfavourable to a good passage. 
During these periods birds arrived in an exhausted condition, 
and we have reasons for concluding, from the many reported as 
alighting on fishing smacks and vessels in the North Sea, that 
the loss of life must have been very considerable. Large flights 
also.are recorded: as having appeared round the lanterns of light- 
houses and light-vessels during the night migration. From the 
6th to the gth inclusive strong east wmds blew over the North 
Sea; with fog and drizzling rdin, and frof the night of the 12th 
to' 17th very similar weather prevailed. Mr. W. Littlewood, of 
the “Galloper lightship, forty miles soyth east of Orfordness, 
reports that, og the night of October 3 larks, starlings, tree- 
spatrows, titmice, common wrens, redbreasts, chaffinches, and 
plovers were picked up ón the deck, and that it is calculated that 
from 500 to 600 struck the rigging and fell overboard: a large 
proportion of these were larks. ‘Thousands of birds were flying 
round the lantern from 11.30 p.m. to 4.45 a.m., their white 
breasts, as they dashed to and fro in the circle of light having 
the appearance of a heavy snowstorm. This was repeated on 
the 8th and r2th, and on the night of the 13th 160 were picked 
up on deck, including larks, starlings, thrushes, andgtwo redbreasts. 
It was thought that 1¢oo struck and went overboard into the sea. 
Itis*only on dark, rainy nights, with snow or fog, that such casual- 
ties occur ; when the nights are light, or any stars visible, the 
birds give the lanterns a wide berth. 

Undoubtedly the principal feature of the autumn migration has 
been the extraordinary abundance of the gold-crested wren. The 
flights appear to have covered not only the east coast of Eng- 
land, but to have extended southward to the Channel Islands 
and northward to the Faroes (see Report, East Coast of Scot- 
land). On the east coast of England they are recorded at no 
less than twenty-one stations from the Farne Islands to the 
fanois Lighthouse, Guernsey, and on the east coast of Scotland at 
the chief stations from the fsle of May to Sunburgh Head (at 
which latter station they have rarely beén seen in previous 
years). Mr. Garrioch, writing from Lerwick, says: ‘‘In the 
evening of October 9 my attention was called to a large flock of 
birds crossing the harbour from the Island of Bressay, and on 
coming to a spot on the shore where a number had taken refuge 
from the storm, I found the flock to consist of gold-crests and a 
few fire-crests amongst them; the gold-crests spread over the 
entire island; and were observed in considerable numbers till the 
middle sf November.” The earliest notice on tbe east coast is 
August 6, the latest November 5, or ninety-two days; they 
arrived somewhat sparingly in August and September, and in 
enormous numbers in October, more especially on the nights of 
- October 7 and 12, at the latter date with the woodcock. This 
flight appears to have extended across England to the Irish 
coast, for on the night of the 12th a dozen struck the lantern of 
the Tuscar Rock Lighthouse, and on the night of the 13th they 
` were continually striking all night. During the autumn enor- 
mous numbers crossed Heligoland, more especially in October. 
On the night from the 28th to the 29th Mr. Gatke remarks: 
“ We have had a perfect storm of gold-crests, perching on the 
ledges of the window-panes of the lighthouse, preening ‘heir 
feathers in the glare of the lamps. On the 2gth all the island 
swarmed with them, filling the gardens and over all the cli 
—hundreds of thousands. By 9 a.m. most of them had passed 
on again.” Not less remarkable was the great three days’ flight 
of the common jay, past and across Heligoland, on October 6, 
7, and 8, Thou:ands on thousands, without interruption, 
passed on overhead, north and south of the island too, multi- 
tudes like a continual stream, all going east to west in a strong 
_ south+easterly gale. It would have been interesting if-we had 
ween able to correlate this migration of jays with any visible 
arrival on our English coast, but in none of th: returns is any 
mention made of jays. Subsequently we have received numerous 
notices of extraordinary numbers seen during the winter in our 
English woodlands, This seems especially to have been the 
case south of a line drawn from Flamborough Head to Portland 
Bill in Dorset. oAdditions and unusual numbpers were also ob- 
serveg at Arden on Læh Lomond side. 
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The returns show very clearly that the spring lines of migra- 
tion followed by birds are the same as those in the autumn, but 
of course in the reverse direction—from west and. north-west ta 
east and south-east. Another point worth noting,is the occur- 
rence of many species in spring at the same stations frequented, 
by the species in autumn. Thus double records occur at the 
Mull of Galloway, Bell Rock, Isle of May, as well as at some 
English stations, © ‘ ` 
As this is the fourth report issued By the Committee, we may’ 
perhaps, with the mass of facts at our disposal, be expected to; 
draw deductions which, if they do not explain,. may servé at, 
least to throw some light on he causes influencing the migration’ 
of birds. We might reasonably reply that the work undertaken, 
by. us was not to theorise, or attempt explanatiogs, but Simply 
to collect facts and tabulate them ; tis we have endeavoured to' 
do, in the shortest and simplest manner consistent with’accu-. 
racy ofdetail. There is, however, one circumstance.which can 
scarcely fail to present itself to those who have gone carefully 
into the reports issued by the Committee, namely, the marvellous’ 
persistency with which, year by year, birds follow the same, 
lines, or great highways of migration, when approaching or 
leaving our shores. The constancy of these periodical pheno-' 
mena is suggestive of some settled Jaw or principle governing | 
the movement. It is clearly evident, from the facts alrgady at 
our disposal, that there are two distinctemigrations going for- ' 
ward at the same time, one the ordinary flow in the spring and ; 
ebb in the autumn across the whole of Europe. A great 
migratory wave moves to and from the nesting-quarters of the 
birds, in the coldest part of their range, north-east in the spring 
and south-west inthe autumn, Quite independent of this there 
is a continual stream of immigrants, week by week and month 
by month, to the eastern shores of these islands, coming directly 
across Europe from east to west, or more commonly four points 
south of east to north of west, and the reverse in the spring. 
These immigrants are mainly composed of those common and 
well-known species which annually make these islands their 
winter quarters, and, as a rule, take the place of our summer 
birds. ‘They come in one broad stream, but denser on some 
special lines or highways than others. Cutting the line of 
ordinary migration at nearly right angles, one flauk brushes the 
Orkney and Shetland Isles, pouring through the Pentland Firth, 
even touching the distant Faroes; the southern wing crosses the 
Channel Islands, shaping its course in a north-westerly direction 
to the English coast. 


Ninth Report of the Committee for investigating the Circulation 
of Underground Waters in the Permeable Formati ns of Eng- 
land, and the Quantity and Character of the Water supplied to 
various Towns and Districts from these Formations. Report 
drawn up by C. E. De Rance.—Ten years having elapsed since 
the Committee was appointed at Belfast, they think this a fitting 
opportunity to review the results so far obtained, and to point 
out where they consider additional information is still required, 
in the hope that they: may receive assi-tance in their investiga- 
tions from the various local societies or from individuals who 
may be disposed to aid in the work. The work intrusted to the 
Committee was twofold —first, to inquire into the circulation of 
underground waters in permeable formations ; secondly, to 
ascertain the quantity and quality of the water supplied to towns 
and districts from these formations. The information obtained. 
occupies nine reports ; the eight already published fill up no less 
than 163 pages of the annual volumes of the Association, and 
contain a record of upwards of 500 wells and borings. The 
Committee believe that the publication of these results, by 
directing public opinion to the value of such supplies, and by the 
preservation of the records of those carried out, has given an 
impetus to water of this class being generally adopted for do- 
mestic consumption in districts where gravitation supplies are 
unsuitable or unattainable. As regards-the first head of inquiry 
—the circulation of underground water—much remains to be 
learnt, especially as to the influence of variation,of barometrical 
pressure on the volume of springs. Independent investigation 
is now being carried on by M». Baldwin Latham, but it is ex- 
ceedingly desirable that numerous observations should be taken 
in different classes of rocks, the quantity of water a rock is 
capable of holding being no measure of the quantity of water it 
is capable of yielding. ‘The difference of the period of time in 
which two rocks will absorb, and give off by gravity, the same 
quantity of water is governed by tke difference of their chemical 
composition, The chemical compositfon of two rocks being 
identical, their facility of tlischarge of water is in direct relation 
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to the amount by which the, are traversed by planes of joints 
and fissures, and the extent ‘hese may run parallel or at right 
angles to the valleys which cut into and expose the water-bearing 
beds. Thę proportion of the annual rainfall that is absorbed by 
different classes of rocks s a subject that requires further 
examination. The quantity is largely regulated by the quantity 
stored from previous years. After a succession of dry years the 
permanent water-level js reduced to minimum figures, and the 
water gradient becomes nearly flat and springs cease to flow. 
The first heavy rains will Fe nearly wholly absorbed, until the 
Inaximum water-gradient i; reached and the rocks are stored 
with the largest amount of wate» they can hold, After they are 
once charged, all excess of rainfall runs off in floods, and the 
amount absprbed is practically #27, Spread over the twelve 
months, the annual ameun‘ absorbed is probably never more 
‘than fifteen inches, and the average ranges from five inches in 
chalk countries to ten irches in new red sandstone areas, 
In millstone grit districts about eight inches are absorbed, 
but the permeable beds ire thin, and the water is thrown 
off again in numerous springs, as a rule in the same drainage 
basin, giving permanence to the dry-weather flow of the 
Streams traversing them. Except in waterworks drainage areas 
but few observations exist as to the actual volumes run off 
daily by the rivers of this country, and data on this sub- 
ject are much required, as well as a permanent record of the 
height to which floods rise in the various river basins. Further 
observations are required a: to the action of faults in acting as 
ducts, dlong the face of wl.ich water is constantly passing, and 
barriers separating districts into distinct drainage areas. The 
facts so far obtained point to faults traversing thick permeable 
sandstone and limestone, h:.ving their formations on both sides 
of the dislocation, as offering no obstacle to the free passage of 
waters, which, ,even if locally obstructed by the hardened face 
or slickenside jointing of the fault, invariably finds its way 
through cracks extending a ross the width of the fault to faults 
traversing thick shales and clays of any age. The fissure, be it 
wide or narrow, always appears to have been filled with the im- 
permeable material forming’ the sides, and in some cases, when 
porous rocks have been iramediately overlaid by impermeable 
material since denuded, the, fissure of the fault has been filled 
from above at a time when the fault had an upward prolonga- 
tion, destroyed with the denuded material referred to. The 
daily registration of the heights of the streams might easily be 
made on gauges, painted o2 the county bridges, but the organi- 
sation necessary to carry tis out is entirely beyond the scope of 
the British Association, and should be carried out at the national 
charge, being of the highest importance to the country. The 
determination of the nuniber of cubic feet of water carried 
down at selected points on the English rivers, particularising 
whether it represents dry- weather, average, or flood-flow, would 
be of very high value, and might well ke undertaken by the 
Association. Such observ.ltions, stating the run-off per square 
mile of drainage area and the geological character of the area 
drained, would have more than a Joca/ value. Permeable rocks 
below the permanent wate :-level of a district may be regarded as 
a reservoir of which the cubic content is limited by the size of 
the spaces between the gr:ins, and the width of the fissures and 
cracks by which the rock may be traversed. The quantity of 
water such rocks are capable of storing has had much light 
thrown upon it by the inve/tigations of Mr. Wethered, published 
in the fourth appendix to the eighth report. 


Third Report of the Committee, consisting of Mr. Sclater, 
Mr. Howard Saunders, and Mr. Thtselton Dyer (Secret- 
ary), appointed for the purpose of investigating the Natural 
History of Timor Laut— in the month of January a box con-® 
taining seventy birds’ skins was received*from Mr, F orbes, with 
the note, “This first instulment of birds is a rough selection, 
which, probably, may contain new species.” The collection was 
examined by Mr. Sclater, who communicated an account of it 
to the meeting of the Zoological Society on F ebruary 20, The 
species were fifty-five in number, sixteen of which were described 
in the paper as new to science. “The general facies of the 
avifauna, as thus indicated, was stated to be decidedly Papuan, 
with a slight Timorese ele nent, evidenced by the occurrence of 
certain species of Geocicnia and Erythrura, while the new 
one (Strtx sororcula) wis apparently a diminutive form of 
a peculiar Australian species.” About the same time the 
Committee recei¥td froy) Mr. Forbes a detailed report of 
his proceedings in T¥nor Laut. This was an extremely inter- 
esting document, but dealt printipally with ethnographical 
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details. The Committee, therefore, decided that it should b- 
communicated at once to the Anthropological Institute; and 
this Mr. John Evans, Treasurer of the Royal Society and Vice- 


President of the Institute, very kindly undertook to do, The | 


paper was read at the meeting on Magch 13, and has since been 
published in the Journal of the Institute. In February the bulk 
of Mr. Forbes’s collections reached Kew in fowr cases. They 
contained an extremely complete ethnographical collection, a 
further collection of birds, a collection of twelve crania and 
specimens of human hair, and a miscellaneous zoological collection. 
The. Committee decided that a selection from the ethnographical 
collection should be handed to Mr. Franks, keeper of the Depart- 
ment of Ethnography in the British Museum; that the addi- 
tional birds should be examined by Mr. Sclater, and that the 
miscellaneous zoological collections should be sent to the zoo- 
logical department of the British Museum to be selected from. 
This was accordingly done. A series of the ethnographical 
specimens was sent®to the meeting at the Anthropological Insti- 
tute to illustrate the reading of Mr. Forbes’s report, and a 
description of these, drawn up by Mr, C. H. Read, is printed as 
an appendix to the PAper in the Journal of the Institute. , Prof. 
Flower, who presided on the occasion, also stated that ‘the 
results of a cursory examination of the twelve crania which Mr. 
Forbes had collected were that eight were brachycephalic, and 
of decidedly Malay type; one was dolichocephalic, prognathous, 
and with large teeth, indicating Papuan or Melanesian affinities ; 
and the other three were more or less intermediate. This 1s 
what might have been expected on the border-land of two 
distinct races ; but the great preponderance of the first-named was 
very marked. Nearly all showed signs of artificial flattening of 
the occipital region. Atthe meeting cf*the Zoological Society on 
April 17, Mr. Sclater read a second paper on the additional birds 
collected by Mr. Forbes in the Tenimber group. ‘‘The avifauna of 
the group, as indicated by Mr. Forbes’s collection contained fif ty- 
nine species, of which twenty-two were peculiar to these islands. 
At the meeting of the same Society on May 1, Mr. W. F. Kirby 
reported on the small collection of Hymenoptera (five new 
species were described) and of Diptera sent home by Mr. Forbes. 
On June 5 a communication was read from Mr. A. G. Butler, 
containing an account of twenty-three Lepidoptera. These 
comprised twenty-three species of Lepidoptera ; the butterflies 
were well preserved, the moths in poor condition. Mr. Butler 
described ten new species Dedifting wide-ragging forms, the 
following is his analysis of the characteristic species :—** Indo- 
Malayan, 2; Austro-Malayan, 10; Australian, 3. The only 
surprising thing in this distribution is the preponderance of 
Timor over Aru or New Guinea forms ; the species character- 
istic of that island being only equalled by those from Aru, New 
Guinea, and Amboyna combined.” Mr. Boulenger also reported, 
at the same meeting, upon the reptiles and batrachians. Two 
new species were described—the one a lizard of the Australian 
genus Lophognathus, and the other a snake of the Indian genus 
Simotes. ‘* The snake was of special interest, as n8* species of 
the genus Stmo/es had hitherto been previously known to occur 
eastward of Java.” 


Report of the Committee, consisting of General Pitt-Rivers, Dr. 
Beddoe, Mr. Brabrook, Prof. Flower, Mr. F. Galton, Dr. 
Garson, Mr. J. Park Harrison (Secretary), Dr. Muirhead, Mr. 
E. W. Rudler, and Prof. Thane, appointed for the purpose of 
Defining the Facial Characteristics of the Races and > Principal 
Crosses in the British Isles, and obtaining Illustrative Photo- 
graphs.—Owing to the comparative scarcity of skulls and other 
remains of the earlier inhabitants of the British Islands, and the 
impetfect condition of many of them owing to lapse of time, 
more difficulty has been experienced in completing the identifi- 
cation of the Long-barrow type than occurred in the tase of the 
Round-barrow and Saxon types (B and C), the features of which 
were defined in the Report of 1882, There appears, however, 
to be little doubt that the short dark type, which, as the Com- 
mittee mentioned last year, certainly exists in the population at 
the present time, and which offers a marked contrast to the other 
types, accords in stature, lightness of frame, narrowness oí sk ull, 
and fine osseous features generally, with the skeleton rergains 
found in the majority of the early barrows. The Committee, 
therefore, have no difficulty in considering it as the main Type A ; 
and its characteristic features have consequently been inserte t In 
the annexed table, for comparison with Types B and C. ‘The 


question whether there was a second pre-Celtic race in this e 


country is hardly ripe for discussion; but, it is receiving the 
special attention of several members af the Committee. » ` 
—_ 


See 
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Table in which the Typical Features of the Three Principal Races 
in the British Isles are compared 








Features A B C 


zi ee e, 
a |Forehead ẹ|Vertical, square [Receding Vertical, rounded 
& |Supra-orbital |Oblique 7 Prominent, con-|Smooth 
ridges tinuous across 
brows 
.¢ |Cheeks Tapering to chin |Long Wide, full 
d \Nose Straight, long |High-bridged, pro-|Short: bulbed 
jecting 
e |Mouth Lips thick, un-|Lips thin, straight,|Lips well formed 
* formed long f 
Z \Chin Small, fine Pointed, projecting| Heavy, rounded 
g |Hars Rounded Pear-shaped, chan-j}Oval 
nelled lobules 
‘A \Jaw Narrow Large, square Heavy 
z |Eyes Dark Blue-grey, ok Blue, prominent 
J (Hair Very dark, crisp.|Light-brown, Light, limp 
curling slightly waved 
Skull Dolichecephalic |Sub-Brachyce- Sub-Dolichoce- 
i ; poe v phalic 
Avérage height/5s@feet 3 inches|5 feet g inches 5 feet 7 inches 
i (m. 1'600) (m. 1'753) -(m. 1°702)} 
Habit Slight Bony, muscular |Stout, well-covered 





In the mass of the population one or other type of features is 
found to predominate. The prevalent type differs in different 
localities; and the principal cause of the difference appears to 
be ancestral. Progress has been made in the identification of 
several sub-types, especially the Gaels, Picts, Angles, and Jutes. 
But the definitions are not at present complete. The Committee 
trust that whenever ancidht remains are discovered which there 
may be reason to believe belong to the above people, or to the 
Long-barrow race, they may be carefully preserved, and infor- 
mation forwarded to the Secretary. The long bones, which are 
often put away, are specially required for the purpose of ascer- 
taining stature. They request also to be informed of the exist- 
ence of any skulls in local museums or private collections, that 
would assist in the identification of the above types. Negatives 
have been taken of very pure examples of the Cymric type in 
North Wales, and several photographs have been purchased., 


-Report of the Raygill Fissure Exploration Committee, consist- 
ing of Prof. A. H. Green, MgA., F.GS., Prof. La C. Miall, 
F.G.S., Jno. Brigg, F.G.S., and James W. Davis, F.S.A., 
EF.G.S. (Reporter). —The fissure occurs in an anticlinal of lime- 
stone in Lothersdale, near Skipton. The limestone is exten- 
sively quarried, and whilst removing the limestone, the fissure, 
which descends almost perpendicularly, has repeatedly exhibited 
new sections during several years past. It was decided by the 
Yorkshire Geological and Polytechnic Society to investigate its 
contents in 1879, and a grant was made by the British Associa- 
tion to assist in this object. It was found that the fis ure con- 
tained, besiales laminated clay and layers of sand and stones, a 
brown, sandy clay with rounded boulders of sandstone and 
limestone derived from the immediate locality, and numerous 
bones of animals. The latter comprise the bones, teeth, and 
tusks of elephant, teeth of rhinoceros, hippopotamus, hyzena, 
bear, and others, broken horns of the roebuck, and bones of 
birds. The bones are, when found, soft and friable ; and, being 
cemented to the matrix, are frequently difficult to extricate and 
individualise. The Committee express their indebtedness to 
Mr. Spencer, the proprietor of the quarry, and to Mr. Todd, 
for the kind manner in which they have assisted in the 
operations. 


Report of Committee on Erratic Blocks, presented by Dr. 
Crosskey.— Additional facts were reported respecting the distribu- 
tion of erratic blocks. A remarkable group occurs at Cross- 
pool, near Sheffield, at a height of 730 feet above the sea. It 
consists of slate rocks and tuff from the Borrowdale Volcanic 
series of the Lake District, Carboniferous limestone and chert 
from North Lancashire and North-West Yorkshire, New Red 
Sandstone from North Lancashire, and specimens also occur 
which were probably derived from the East Lowlands of Scot- 
land with magnesian limestone from the north-east of England, 
Near Clun, Shropshire, boulders from Rhayader and Machyn- 
Jleth and neighbourhood are recorded. The highest boulder is 
upon Black Hill. It travelled from Rhayader, twenty-three 
miles west-south-west, and has an elevation of about 1400 feet. 
° The Report included a description of an enormous number of 


t In place of “4promingnt brows,’’ as in the reportefor 1882. 


n 


NATURE 


s o [Oit:4; 1883 





boulders spread over an area of about two miles long by half a 
mile wide, the longer direction being south-east of Markfield, 
Leicestershire, from whence they were derived. It also gives 
an account of the erratics of the north of Hertfordshire. At 
Kelsall, on the ridge dividing the district drainiffg into the 
Thames from that draining north and north-east into the Cam, 
are two boulders lying about 500 feet above sea-level. The 
boulders noted p@int generally to a derivation from the Midland 
oolites and coal-measures, and from cfystalline rocks further 
north. The position of many boulders in the Midland Counties 
and the Isle of Anglesea was also recorded. ° 


Report on the Fossil Plante of Halifax, by Prof, W. C. 
Williamson, LL.D., and W. Cash.—Clear evidence of the ex- 


istence of at least two new types of Racheopterisg which ‘are _ 
A third is a curious | 


most probably stems or petioles of feras. 
stem in which the vascular bundle approaches that of a Lepido- 
dendron in its defined cylindrigal form surrounding a cellular 
pith, a condition rarely seen among the ferns. 


Report of the Committee to Explore Caverns in the Carboni- 
ferous Limestone in Ireland, consisting of Prof. Valentine Balt, 
Prof. Dawkins, and Richard F. Ussher.—The Shandon Cave, 
near Dungarvan, which yielded remains of extinct Post-Pliocene 
mammalia in 1859 and in 1875, has been explored during the 
past year. So far the work has ‘imply been removing the %ose 
material overlying the bone-bearing bed. s 


Fourth Report of the Committee, consisting of Dr. H. C. Sorby 
and Mr. G. R. Vine, appointed for the purpose of reporting on 
Fossil Polyzoa.—Tabulates the Cretaceous Polyzoa of the British 
area only. Gives the classification of Cyclostomatous Polyzoa, 
&c., from the Silurian to the Cretaceous epochs. Describes 
pseudo-polyzoan forms, and gives the bibliography of the 
subject. 


e 
Report of the Committee, consisting of Mr. R. Etheridge, Dr. 
H. Woodward, and Prof. T. Rupert Fones, on the Fossil 
Phyllopoda of the Paleozoic Rocks, —Gives a classified synopsis 
of the genera of this group and detailed descriptions of certain 
genera, 


Report on Seismic Investigations in Japan @uring the Years 
1882-83, by Prof. John Milne-—When in England, arrange- 
ments were made with Mr. James White of Glasgow for the 
construction of a seismometer which will give a complete diagram 
of all the sensible vibrations of an earthquake in conjunction 
with the time of occurrence of these vibrations. The results of 
observations on earth-tremors are given, which show that the 
pendulum is seldom completely at rest, that a vertical motion is 
occasionally observed in the pendulum, the style of which oscil- 
lates up and down with a rapid, tremulous movement. With 
sudden changes in the barometer, the motions of the pendulum 
are relatively very great. A second set of observations has been 
recorded, which are the motions of the delicate levels placed 
beneath glass covers. 


The Reports prepared by the Chemical Committees appointed at 
Southampton last year were read at the opening of the Chemical 
Section. The Committee on Chemical Nomenclature presented 
an interim Report, and asked to be reappointed to complete their 
Jabours. Prof, Hartley read the Report on the Ultra- Violet Spark 
Spectra, which dealt especially with the disappearance of short 
Jines, the lengthening of short lines, and alterations in the spec- 
trum of carbon. 





SECTION B—CHEMICAL SCIENCE 


o Sunspots and the Chemical Elements tn the. Sun, by Profs. 


Dewar and Liveing, —Téhe authors, having made an examination 
of the spectroscopic observations of sunspots made at Greenwich, 
point out that the dark lines peculiar to spots are not necessarily 
due to new elements, for cerium and titanium in the are give a 
great umber of new lines, of which some show coincidences with 
dark lines seen in sunspots too striking to be merely accidental. 
Although a spot is less luminous than the photosphere it does 
not follow that its temperature thust be less, ifasmuch as the 
radiation of short wave-length generally increases very rapidly 
with the temperature, and the spectra of some of the metals most 
abundant in the sun, such as magnesium and iron, are stronger 
in the ultra-violet than in the visible part of the spectrum. The 
unequal widening of the Fraunhofer lines ingspots has an ana- 
logy in the unequal widening of the lifes of sofne of our elements 
when the density of their vapour is increased. The disappear-_ 
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ance of some Fraunhofer lires from spots has been attributed 
with much probability to the «mission of the upper regions of the 
sun’s atmosphere just balancing the absorption below : the rays 
for which this happens are those of vapours of low tension 
(corresponding to Mr. Lockyer’s long lines) emitted by the 
elements in their least, coniplex state of agBregation. The 
singular ray with wave-lengt1 4923, which is a line of iron of 
high vapour tension, but behaves in the sun as a line of low 
vapour tension, being frequeitly seen high up in solar storms 
and disappearing from spot; probably belongs to some other 
metal as well as iron. 

Mr. R. Mgldola read a paper on The Colouring Matters of 
` the Diazo-Group, ia whigh h: gave an historical sketch of this 
‘Important class of bodies ciscovered by Dr. Griess, and pro- 
ceeded to describe a number of new compounds in which the 
diazo-grouping occurred thre times. These compounds pre- 
pared by the author yielded »xcellent dyes, specimens of which 
were exhibited. The great importance of these new products 
was shown by the fact that since their introduction the cochineal 
industry had gradually declined. 

Mr. H. B. Dixon exhibitel tubes in which a dried mixture of 
carbgnic oxide gas and oxy;*en was submitted to the electric 
spark. The tubes were shayied like the letter W, the two outer 
arms being open and sealel with mercury in the two lower 
bends. In one arm of each tue anhydrous phosphoric acid had 
been introduced to dry the ,gaseous mixture. The tubes had 
been so charged for a perioil of three days. On passing the 
spark at the top of the centri! bend, a very slow and quiet com- 
bustion was propagated down the tube in which no phosphoric 
acid had been placed, but np combustion was propagated down 
the tube containing the phosphoric acid. In an experiment with 
another similar tube, only a small fraction of the mixture ignited 
in one arm, Water was then introduced by a pipette into the 
mixture, and after the steam had diffused, the spark was passed, 
producing a loud explosion. ' 

Prof. A. W. Williamson ih discussing the Chemical Constitu- 
tion of Matler remarked that when any sufficiently careful 
attempt has been made to decompose one of our elementary 
substances this attempt has ulways failed. Referring to Prout’s 
hypothesis that the atomic weights of the elements were exact 
multiples of that of hydrogen, Dr. Williamson showed that this 
idea had been fruitful becau:e it had led chemists to make most 
accurate and conscientious determinations of atomic weights. 
The result of the labours of Mendeléeff, Lothar Meyer, and others 
has shown that the element:, belong to a natural family, and 
has given an authority to theiestablished weights which could not 
be assigned to them previously on chemical or physical grounds. 
When chemists speak of matter, they always limit themselves to 
that which can be weighed : it would be better to throw off that 
limitation and not hamper our ideas with a condition which may 
some day have to be removed. What many chemists have 
regarded as the most fundar ental property of matter, its weight, 
may not be an inherent property in the matter itself, but may 
depend on forces reacting between the ‘“‘matter”’ and the ether 
surrounding it, All that wè know about the atomic weight of 
atoms is not inconsistent wit1 varieties among individual atoms, 
but only proves that the average weight of large aggregates of 
atoms is the same. 

Prof. Dewar read papers, sy himself and Mr, A, Scott, on Zhe 
Atomic Weight of Manganese and on The Molecular Weights of 
Substituted Ammonias, in the latter of which the authors pointed 
out the advantage of using the molecular weights of these com- 
pounds for accurately determining the relation between the atomic 
weights of hydrog.n and carbon of which elements several 
atoms are cyntained in the introduced radicle, The authors 
conclude from their experiments that if oxygen be taken as 16, 
the atom of hydrogen must te less than unity, and not larger, as 
is the generally received opirion. 

Prof. W. Ramsay, in a paver on The Application of Bisulphide 
of Carbon to the Scouring of Wool, drew attention to a curious 
difference in the quality of th zsbisulphide manufactured in France 
and England. 

The Rev. W. A. Irving exhibited tubes in which trioxide of 
phosphorus had been sealed’ up and exposed to sunlight. The 
tubes contained dark crystal; of phosphorus. The author stated 
that on opening the tubes he found pentoxide of phosphorus 
present, and argued that she sunlight had decomposed the tri- 
oxide into free phosphorus and the pentoxide. In the discussion 
it was suggested that free plicsphorfis might have been sealed up 
together with the oxide, :md have changed its condition on 
exposure to sunlight, 


NATURE 


55I 


Prof. Dewar pointed out an important relation between the 


critical temperature and pressure of volatile liquids and their „a 


molecular volumes. The ratio of the gritical pressure to critical 
temperature is proportional to the molecular volume, so that the 
determination of the critical temperature and #pressure of a 
substance gives us a perfectly independent measure of the 
molecular volume. Prof. Dewar pointed out the great advantage 
of euploying a liquid of low critical temperature and pressure 
such as liquefied marsh gas for producing exceedingly low 
temperatures. He hoped to be able to approach the absolute 
zero by the evaporation of liquefied marsh gas whose critical 
temperature was less than — 100° Centigrade, and whose 
critical pressure was only 39 atmospheres.~-Sir W. Siemens 
hoped Prof. Dewar would soon succeed in producing a 
temperature near to t@e absolute zero, as he had the greatest 
desire to test at suclwa low tem; erature the magnetic and electric 
behaviour of metals, 

Dr. Gladstone, in a paper written in conjunction with Mr. 
Tribe, on Zhe Electr9lysis of Dilute Sulphuric Acid in Secondary 
Batteries, was \ed to the conclusion that besides the molecular 
change in the electrolyte, there was also an actual passage of 
sulphuric acid into the limb containing sulphate of copper. No 
data exist to decide the question whether it is sulphuric acid or 
some hydrate of it that is electrolysed, but analogy would lead to 
the conclusion that it is sulphuric acid. 

Mr. H. Brereton Baker, in a paper on The Alleged Direct Union 
of Hydrogen and Nitrogen, described the carefully conducted 
experiments he had made with nitrogen, derived without hear 
from the air, and pure hydrogen. TĦese gases led over hot 
platinum sponge gave no trace of ammonia. He found that, in 
an apparatus similar to that used by Mr. Stillingfleet Johnson, 
the oxides of nitrogen produced by the passage of hydrogen 
through the nitrate of silver solution used to purify it were not 
completely arrested by the ferrous sulphate absorbers, so that 
the ammonia produced in Mr. Johnson’s experiments was 
doubtle:s due to the action of these oxides on hydrogen in 
presence of hot platinum. 

Messrs. Friedel and Crafts communicated a paper on Zhe 
Decomposition of Hydrocarbons by Aluminic Chloride. Chloride 
of aluminium is not only a synthetical agent but also a reducing 
agent causing the substitution of*hydrogen for methyl, ethyl, 
&c. For instance naphthalin distilled with 25 per cent of 
aluminic chloride gave a distillate of benzene and hydrides of 
naphthaleve. Benzene, heated to 235° C. in a sealed tube with 
the chloride, gave off marsh gas on opening, and the contents of 
the tube on distillation with water gave hydrocarbons boiling at 
from 80° to 160°. Diphenylmethane, distilled with chloride, 
gave a distillate containing benzene and toluene. ‘Triphenyi- 
methane distilled with more than half its weight of chloride gave 
only benzene. Hexaimethylbenzene heated with one-third its 
weight of chloride gave off plenty of a non-illuminatin&*gas ; from 
the residue crystals of durene were deposited. In the case of 
the poly-methyl benzenes one or more methyl groups are replaced 
by hydrogen with the formation of very little hydrochloric acid. 
The same equation previously adopted to explain the synthesis of 
hydrocarbons by aluminic chloride, is sufficient to explain the 
present decomposition :--C,H, + Al,Cl, = CHp AlCl, + HCl. 
The compound C,H;.Al.Cl;, is broken up by heat into diphenyl 
and aluminous chloride ; the latter is decomposed by the free 
hydrochloric acid into aluminic chloride and hydrogen, and the 
hydrogen thus set free exerts the reducing action, The Section 
recommended the paper for publication z extenso in the 
Transactions. 

Prof. B. Warder of Ohio, U.S.A., communicated a short 
paper called Suggestions for Computing the Speed of Chemical 
Reactions. He recommended for unit of volume the cubic centi- 
metre, for mass the chemical equivalent expressed in milligrams, 
and for time the hour. Prof. Warder drew attention to the fact 
that many determinations of the rate of etherification had been 
published for twenty years, and yet no mean value of the ‘‘rate- 
constant ” had been worked out. Such calculations might ftly 
be undertaken by students at colleges, and the Chemieal Segtion 
of the Ohio Institute had begun such work and invited the 
assistance and cooperation of chemists engaged in teaching. 

Mr. P. M. Parsons gave an account of different varieties of 
manganese-bronze prepared by heating copper with ferro-man- 
ganese. The spiegeleisen, as in the Bessemer process, removes ® 
the oxygen from the copper, with which pagt of the manganese 
forms an alloy of extraordinary tensilegtrength. One of the varie- 
ties, capable of resisting a great transverse strain,gamk{fgely em- 
ployed for making screw-propellers. These are cast in sand. 
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OPENING ADDRESS BY gLIEUT.-COLONEL H. H. GopDwIn- 
AUSTEN, F.R.S., F.G.S., F.R.G.S., &c., PRESIDENT 
OF THE SECTION. 


My predecessor, Sir Richard Temple, selected for the subject 
of his address to this Section last year ‘‘ The Central Plateau of 
Asia,” and he treated it not only from a broad and general geo- 
graphical, but also, and to some extent, a political and historical, 
point of view. Following him, in a measure, over some of the 
same ground, I have selected the mountain regicn south of the 
Central Asian highlands—viz, the Himalayas, and more par- 
ticularly the western portion of that range, as the subject of this 
paper. I propose considering this mountain chain with reference 
to its physical features, past and present ; yi consequently with 
reference to its geological history, so far as that relates to later 
tertiary times—z.¢, the period immediately preceding the present 
distribution of seas, land, rivers, and Jakerg It is not, however, 
my irftention to enter very deeply into the purely geological 
branch of the subject. e 

Comparatively little of the earth’s surface now remains unex- 
plored, but much remains to be surveyed and examined in a 
more scientific manner. Within the last fifty years explorers 
have made known to us the general features of those dotted or 
blank spaces which, as boys, we used to look at in our school 
atlas sheets with so much curiosity, mingled with no little desire 
to discover the hidden secrets of the unknown lands so shown. 
The student of the present day enjoys information more or less 
accurate respecting countries which to us were mere speculative 
shadows. 

But there are other atlas sheets beneath, and only a very few 
feet beneath, those of this present day, which are closely con- 
nected with the latter, and beneath them again others lie still 
deeper which have modified the geography of this earth over 
and over again. Itis to such a sheet or two relating to the 
great Himalayan chain that I now invite your attention, If we 
wish to deal with physical geography (and to my mind it has 
equal charms with either pure geography or exploration), our 
inquiry must, if we wish it to be of any really scientific value, 
be based on geological structuge. We must study the ancient 
atlas sheets, one®by one, which nature is, day by day, revealing 
to us by the denudation of the present surface, taking away and 
building up the material for atlas sheets of future epochs. 
Geography and geology are very intimately related; each is 
truly based upon the other. Local changes of temperature on 
the surface of this earth, and internally the slow shrinking of 
its crust, have effected gigantic changes of its surface, and are 
still altering the topographical features of every country, 
Directly we look back in time and space and note what changes 
have takepg place, the science of geology steps in, and with it 
mathematics, chemistry, botany, and zoology. A raised sea- 
beach with its dead shells, or a submerged forest with the 
remains of its former fauna and flora, geologically an event of 
yesterday, sends us back thousands of years into the past, 
thinking of what were the aspect and dimensions of the former 
land ; therefore, to be a good geographer, something should be 
known of geology and its kindred sciences. This will be my 
excuse if in this address I dip somewhat below the surface, and, 
as some may think, introduce too much geology into this Sec- 
tion, The basis, however, of this branch of knowledge is geo- 
graphy, and this the Royal Geographical Society and the British 
Association in this particular Section do all they can to foster. 
There is no gainsaying the fact that very many of our ablest 
men of science, the ablest naturalists and geologists this country 
has produced (and it has taken a leading part in geology), have 
commenced their careers in connection with geographical ex- 
ploration. Darwin’s earlier studies were prosecuted whilst he 
was attached to marine surveys in other parts of the world ; 
through the same school passed Huxley and Edward Forbes. 
There was no better example of an able geographer and geolo- 
gist than Sir Roderick Murchison, who for years took a leading 
partt these meetings. The list might be largely extended— 
Sir Joseph Hooker, Wallace, Wyville Thonison, Moseley, &c. 
That most seductive of all studies, the geographical distribution 
of species, is intimately connected with geographical exploration. 
Just as the navy owes much of its efficiency to our coasting and 
mercantile marine and to our hardy fishermen, so have geography 
and other sciences “been strengthened by the labours of those 
practical eyd scientific ma who have been engaged in marine 
or territorial Surveys. 
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The Himalayas, the highest mountains in the world, have ex- 
cited the interest of many travellers and many geographers ; 
very much has been written about them, some from personal 
knowledge, and a good deal on second-hand information. Much 
confusion has resulted from the features of the north-western 
area being so dissimilar in composition to those of the rest, or 
eastern part, of the chain, and the Ifnitation placed on the 
breadth and extent of the whole as a mountain mass. There 
has been a tendency to apply the term ‘‘ Himalaya ” in too ex- 
tended a sense: it should, I gonsider, be restricted to those 
portions which dominate the plains of India, from the inhabi- 
tants of which country we have derived the name. This wofld, 
strictly speaking, apply only to the snqvy range seen from the 
plains of India bordering upon the course of the Ganges ; but 
we might, I think, use the term in an extended sense, so as to 
include that which we may caf! the north-western Himalaya, 
nortk of the Punjab, and also the eastern Himalaya, bordering 
on Assam. 

The orography of this mountain mass has been recently ably 
handled by Messrs. Medlicott and Blanford,+and I follow them 
in all their main divisions and nomenclature, which are based 
upon a thorough understanding of the rocks of the couptry. 
Some line must be selected where the tery Himalaya in its 
widest sense must cease to be used, and this certainly cannot be 
better defined than by the valley of the Indus from Attock 
to Bunji. On this line we find the great bending round 
or change in the strike of all the ranges. Strictly speaking, the 


change commences on the south, where the Jhelum River leaves . , 
the mountains, but this line, north of Mozufferabad, continues > ` 


on into the above-mentioned part of the Indus valley. To the 
mountains north of the Indus on its east and west course the 
name Himalaya should certainly never be applied. For this 
north-west, Trans-Indus part of the Asian chain we have the 
well-known name Mustagh, so far as the head of the Gilgit 
valley ; the Hindu Kush being an excellent term now in common 
use for its extension to the Afghan country. 

The observations made by many of the assistants of the 
Indian Geological Survey, more especially By Stoliczka, and 
more recently by Lydekker? in the Himalayas, combined with 
those made by myself in the same region, have, when considered 
in conjunction with the ascertained strike of the granitoid or 
gneissic rocks, led me to separate the great Central Asian chain 
into the following five principal divisions, with some minor sub- 
divisions :— 

Central Asian Chain.3 


1. The main axis or Central 3. Himalaya 
Asian, Kuenlun 4. Outer or Lower Himalaya 


2. Trans-Himalaya 5. Sub-Himalaya 


I use the word ‘‘chain’”’ in its widest meaning, so as to 
comprise the whole length and breadth of a mountain mass, and 
not, as it has been sometimes used, to describe a “‘ chain” or 
single line of mountain peaks. 

I show these and the equivalent ranges of other geographers 
and authors in the accompanying synoptical form ; and if sections 
be made, at intervals of about 100 miles apart, through the 
whole mass of the chain from the plains of India to Thibet, they 
show where the different ranges are locally represented, and how 
they separate or are given off from the main axis lines. The 
same scale for both vertical and horizontal measurements should 
be used, because there is nothing more misleading than sections 
in which an exaggerated vertical scale is used. In our present 
state of ignorance as to the composition of the chain eastward 

efrom the source of the Sutlej, we cannot .attempt to lay 
down there any axis lifes of original elevation, The separa- 
tion by Mr. Clements Markham‘ and Mr, Trelawney Saunders ° 
of the line of highest peaks into one range, and the water-parting 
into another, is an acceptable solution of the physical features 
as at present known of this part of the chain. I am led 
to think, however, that when this ground is examined it will 
resolve itself into a series of parallel ridges moge or less close, 
and oblique to the line of greatest altitude as defined by the line 
of high peaks, cros:ing diagonally even the main drainage line 
of the Sanspu, just as we see the Ladak axis crossing the Indus 


t A Manual of the Geology of India, 1879, P- 9- 

2 Memotrs of the Geology of India. . : 

3 Consult Atlas Sheets of the Indian Suryey, I ingi=4 miles, and latest 
map of Turkestan and the countries between she British and Russian 
dominions in India—x inch=32 miles. Compiled under the orders of 
Lieut.-Gen. J. T. Walker. C.B., K.E., F.R.S. 

4 Thibet. Boyle and Manning. Introduction, 

5 Geographical Magazine, July, 1877, P- 173- 


Oct. 4, 1883 | E 


NATURE 


539 


I 


near Hanlé, or the Pir Panjal that of the Jhelum, Sir Henry 
Strachey’s conception of th: general structure was the soundest 
and most scientific first propounded.? He considered it ta be 
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made up of a series of parallel ranges ranning in an oblique line 
to the general edirection of the whole mass, the great peaks 


a Physical Geogrfphy of West Thi n” : hay 
Journal vol. ei y es S ibet,” Royal Geographical Society's 
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being on terminal butt-ends of the successive parallel ranges, the 
watershed following the lowest parts of the ridges, and the 
drainage crossing the highest, in deep gorges directly transverse 
to the main lines of elevation, 

It will be seen from sections, drawn as above, that the Mouga 
tain mass of the Himalayas increases gradually in heigh: from 
the south to about its central portion and then as gradually falls 
towards the north side. There is no abrupt ànd conspiguous 
slope from the higher line of peaks to the plains ; a succession 
of spurs from the main water-parting intervenes, and these spurs 
retain often a very considerable altitude far to the south, The 
spurs terminate, usually, abruptly towards the plains of India, 
at an altitude of 5,000 to 8,000 feet, just within a more or less 
broad belt of fringing low hills, the well-known Sivaliks. 

Tt has been laid down that the Himalayan chain culminates m 
two parallel ranges running through its entire length from the 
Indus to the Brahmaputra, and these have been called the n ‘rth 
and south Himalaya?’ or central and southern; the to combined 
(they are very close in parts) really constitute the above chain, 
We can apply this system to certain portions of the range, but 
it breaks down when we reach the Sutlej on one side and the 
Monass on the other. The more we incregse the scale of our 
maps, the greater the number of axial lines we can establ:sh, all 
intimately connected with, and subsidiary to, the run or strike of 
the greater series of axial elevations, 


EXPLANATION OF THE DIFFERENT RANGES 


1. Kuenlun Range.—The most westerly extension of th.s gran- 
itoid axis is found W.N.W. of the Zangi-diwan pass at Orkul 
and the Victoria Lake. Haere Stoliczka recurds it! with states 
and schists resting on it to the southward. Now the next great 
granitoid axis south of the above, with palæozoic racks on its 
northern face, is at the Mustagh pass, fifty miles to the south of 
Kuenlun at Zangi-diwan, and it coincides in position with the 
gneiss of Kila Panza,? the granitic axis of the Mustagh being 
continued W.N.W. in the high peaks of Hunza-Nagar. The 
Kuenlun axis passes by Shahdula eastward by peaks E. 61, 
23,890, E. 64, 21,500, up to Yeshil-Kul on the Keria route, for 
a distance of about 450 miles ; beyond this is unexplored country. 

I have adopted the term Mustagh as one wel! known t> the 
people on both sides of the range, and better known than 
Karakoram, applied by them to the pass of that name, The 
Karakoram pass also lies on an axis of elevation further to the 
north and intermediate betwee? the Mustagh gnd Kuentu:. 

2. Mustagh.—This axis, as I have shown above, commences 
near Kila Panza in Wakhan, thence by the Baroghil and Keran.- 
bar passes to the great peaks dominating the Hunza valley to the 
Mustagh pass, eastward by Ky, 28,250, to the great peaks north 
of the Shayak, Kg, Kyo, Ki Ki, the Sassar pass, and thence 
S.E. on to the Marse Mik La and the high mas, north of the 
Panzkong Lake, crossing at Nyak Tso on to the bigh range 
south of the Rudok plain, where we again enter unsurveyed 
ground, It is probably continuous to the Aling Gangri, the uld 
original drainage of the Shayok passing through Wat the Pang- 
kong Lake, thus repeating in 4 similar way that of the Indus 
through the Ladak range near ILanl¢é. This most remarkabte 
depression of the whole area, the Rudok plain, lie. S.F. of the 
Pangkong Lake, where, on the same meridian as the sources of 
the (ndus and Sanspu, we have a plaia only a little above 
14,000 feet, which once drained in glacial and pre-glacial times 
into the Shayok, rendering that branch as long as, probably longer 
than, the present Indus, From a high point above the Pangkong 
I have looked over this plain ; for a distance of sume sixty miles 
it was seen bounded to the souti by mountains of over 21,000 
feet, and no mountain ranges broke the horizon. The depression 
is a broad and continuous one here, lower and more extensive 
than that at the head of the Indus. It is not improbable that it 
indicates the head waters of the next great drainage area north 
of the Indus, viz. of the rivers that find an exit to the sea 
through Burmah. The Gang-rhi and Karakoram, or Mustagh, 
cannot be therefore considered as one range separating the Indus 
basin from that of the northern or central plateau of Thibe:. 
This must lie across the broad elevated plateau that extends from 
the Karakoram pass, having a general parallelisin to the Kuenluz 
certainly so far as 34° N. and long. 82° Ẹ, é 

The crystalline limestone near the west end of the Pangk ong 
Lake would appear to be the same as the similar limestine 


E Scientific Results of the Varkand Mission, p. 38. 
2 Stoliczka, éec, cit. p. 38. 
3 Unknown and unnamed peaks were thus designated during the progr®ss 
of the triangylation. Š 
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at Shigar near Scardo. It comes in, too, on the north side of 
the great gneissic axis, the northern boundary of which follows 
the Shayok River pretty closely from Tanksé and Shayok to 
Khapalu. The foldings in the gneiss which have caught up the 
epaplzeozoic slates near the Tanksé are again on the west indicated 
by the metamorphic schistseon the Indus south of Kartaksho, 
and by those in the section S.W. of Scardo. 

2Nq Karakoran-Lingzt Thang Range.—West of the pass the 
country is not known. Eastward the line of elevation passes 
north of the Dipsang plain to the Compass La, and south of the 
Lingzi Thang plain, by the Changlung Burma La to the neigh- 
bourhood of the Kiang La, and thence still further east it may 
pass north of Sarthol into Garchethol. 

3. The Ladak-Gurla Range.—This is the best defined, as a 
continuous granitoid axis, on the east and west of Leh; the 
Indus flows at the base of its escarpment for 190 miles, and this 
line also was not far from the limit of the ancient nummulitic 
sea, On the west it unites with the great pMteau of Deosai and 
extends to Gilgit. The Indus drainage has cu? through it from 
south to north into the Scardo basin, and back again to south at 
the sharp bend at Bunji, while on the east at Hanlé the same 
river ' passes to thes north again, and the range is continued 
following the left or south bank up to the Gurla peak, south of 
the Mansarowar Lake. ‘Thence it is probably continuous up to 
the Fotu La. 

28. The Shayok-Kailas.—This subsidiary axis is well marked 
on the south of the Pangkong Lake N.W. and S.E. of Tanksé, 
running parallel to the Ladak range. It is then to be followed 
westward, north of the ‘Shayok River to the junction of the 
Basha Braldoh Rivers, and thence to Haramosh and Raki Pushi 
peaks, and perhaps through Yasin to Tirich Mir on the Hindu 
Kush. To the eastward from Sajam peak, the north side of the 
Indus and Gartangchu to the Kailas peak, thence very probably 
north of the head waters of the Brahmaputra. 

4. The Zaskar Range, where best displayed, is that portion 

which lies south of the districts of that name in Ladak, and 
running parallel for roo miles with the upper sources of that 
large tributary of the Indus, the river of the same name. In 
the size of the present glaciers that fill the upper valleys, this 
portion more closely resembles the Alps of Europe than any 
other part of the Himalayan chain. It is continued tothe N.W., 
past Dras, to the southern side of the Deosai plains, thus coalesc- 
ing with that great elevated mass of the primitive rocks. It is 
continued to the Wanga Purbet226,620 feet, and it probably 
“continues still further, west of the Indus, the curve of the range 
bounding Swat and Bajaur on the north towards Kunar, and 
which, after the central portion, we may term, at present, the 
Bajaur range. Taking it up in a S.E. direction, it bends slightly 
south, crossing the head of the Bagha River by the Rotang pass 
to that line of lofty snowy peaks seen from Simla and other hill 
stations leading past Chini to the east of the Sutlej, to the 
famous peaks of Gangotri, Nandadevi, and Nampa. To the 
majority of Eugopeans who have visited India this is perhaps the 
best known portion of the Himalayas, 

4N”. The Rukshu Ridge.—Two secondary ranges, more or 
less connected with the last, one intimately so with an axis of 
trappzean intrusion of early tertiary age, which from Dras to the 
Mansarawa is over 400 miles in extent, can be followed. The 
first is conspicuous at the Tsomorirhi Lake, Mate Peak, 20,600 
feet, being of granitic rock ; it is seen on the west covered by 
the earlier sedimentary formations, but it can be traced towards 
Dras, and on the S.E. to the Imis La, curving thence towards 
the Leo Purgial mass, the elevated tertiary formations of Hundes 
coming in on the east. 

AN”. The Stok —Another subsidiary and later line of elevation, 
one I had at first been inclined to disregard in this address, 
being a minor feature in comparison with the whole chain, flanks 
conspicuously (attaining the very considerable elevation of over 
20,000 feet) the left bank of the Indus for 200 miles, and is still 
more intimately related to the above trappzean intrusion, It 
forms a connecting link with the tertiary rocks of the same age 
on the southern base of the Himalayas (the elevation of which 
led on successively to the formation of the outermost range of 
hilis, the Sivaliks), and shows the relatively recent date of the 
elevation of the whole chain, and the obliteration of the topo- 
graphical details of a previous mountain mass. 

4N. The Baralacha Ridge,—This line of elevation corresponds 
with the run of the highly tilted slates, carboniferous and 
succeeding formations resting against the Zaskar axis, which it 
foflows from near Suru to south of Padam by the Baralacha and 
Parang passes ; here, for a short distance constitutingethe water- 
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parting between the Indus and Chandrabagha, it can be traced 
towards the Sutlej, Chini, crossing on to the Keobrang, and in 
turn the Nilang, Niti, Lakhur, and Tinkar passes, displaying all 
along this line its characteristic feature, first seen at the Baralacha 
pass, of being the main water-parting between the Ganges and 
Kali basins on the south, and the Indus on the north, and 
constituting from here to the eastward, with the peaks on the 
granitic or gneisso# axis, the main Himalayan range. In the 
Nipal area to the eastward, we notice thgreat similarity with 
which one river basin follows the other, the only difference being 
that the watersheds of some lie further to the north than others. * 
We may thus, I think, infer that the above character of the 
Baralacha axis is the type of the physical features along this 
unsurveyed, little-known territory, until we reach the Jongitud® 
of Darjiling. ä R 

48, Lhe Chenab and North Kashmir.—South of the Chenab 
River, running parallel with it for many miles, is another gneissic 
axis, through which the Chenab Passes into a sharp bend to the 
south near Kishtwar; the peak of Gwalga well marks its 
position here, and the strike of the same rock is continued 
towards the northern outer hills of the Kashmir valley by 
Barrapatta and Dalwas Peak, near the Hoksar pass, and the 
Maro Wardwan valley below Ainshin. For some distance the 
stratified rocks only are seen, but on the Roodpathar ridge negr 
Srinagar and in the Sind valley, and again from near Haramook 
Peak to Tragbul, the gneissic rocks appear. Further still they 
occur in the hills at the head of the large tributaries of the 
Kahmil River, and thence I suspect are continued across the 
Kishengunga to the snowy peaks above Wamba and into 
Khagan. On the S.E. at the Rotang pass at the head of the 
Beas valley it unites with the Zaskar axis. 

5. The Pir Panjal-Dhacladhar Ridge.—On the outer face of 
the chain there is a well-marked gneissic or granitoid axis, Tt 
is well exemplified tn the Dhaoladhar ridge above Dharmsala, 
directly connected with, and equally well displayed in, the 
Chatadhar ridge south of Budrawar ; thence it can be traced to 
the Chenab, which breaks through it here, to the south-east side 
of the Kashmir valley, forming the eastern end of the Pir Panjal 
range. We find it at intervals amidst the older slates along the 
ridge westward, and close up to the gorge of the fhelum River, 
where if leaves the valley of Kashmir. It reappears on the 
other side of the Jhelum in the Kajnag ridge towards Mozuffer- 
abad. The gorges of the Kishengunga and Khagan Rivers are 
near this place, and to the westward the granitoid rocks are 
again met with at Manserah in the Hazara valley. Little is 
known of the mountains to the north of this, but the axis 
apparently crosses the Indus near Amb, curving round in the 
Yusufzai Hills north of thé Peshawar valley, the Sufedkoh being 
an analogous range on the south of the Kabul River. Returning 
to the Dhaoladhar ridge, the granitoid axis continues to Sultanpur 
on the Beas across that river, by Tuket to Hatu, across the 
Sutlej to Kuper and Kanchu Peaks, and the well-known peak 
of the Chor. Nag Tiba, north of Mussoorie, would mark its 
eastern extension, beneath the slates of that ridge, and beyond 
Dudatoli and Binsar Peaks, and Almora to the Kali River,} near 
Meenda Ghur, This axis thus holds the same position with 
regard to the plains of India and at abont the same distance 
from their base for a very great distance. 

6. The Sub-Himalaya.—This longitudinal section of the 
Himalaya is easily defined by the fringing line of hills more or 
less broad, and in places very distinctly marked off from the 
main chain by open valleys (dhuns), or narrow valleys parallel 
with the main axis of the chain, : 

The astern Himalaya.—In Western Bhutan, beyond 
Darjiling, between the Juldoka and the Am Mochu, the gneissic 
ro@ks have a N. W. strike by the Pango La, apparently towards 
Kanchinjunga; to the S.™ by Betso Peak to the Singchula 
above Buxa. Hooker records Kinchinjhow as of granite, with 
stratified rocks to the north. This axis may possibly be con- 
tinned E.S.E. to Chumularhi and the gneiss of the mountains 
north of Paro, 

In the far east, in the Dafla Hills, a more general parallelism 
of the ranges from W. to E, is found, assimilating ta the N.W. 
area, A well-marked granitoid axis is to be traced from S.W. 
to N.E. (the outer Himalaya here), convex to the S.E., the 
tertiaries or the Sub-Himalaya being of considerable breadth 
and elevation, and following the same curve. Considerable 
valleys or dhuns are also again a feature on this side. 

Lastly, there is the Assam range, which, althov&h not forming 
a part of the Himalayan mountain system, I tust allude to, as 

1 Captain R. Strachef, R.E., P.G.S., 185r. 
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I shall have to refer to it. further on. This is very clearly 


defined by a gneissic axis on its southern margin, against which : 


the secondary rocks rest, arid by a more northern line of the same 
eet Wee. succeeded by another of isolated low hills follow- 
ing the forthern base and the course of the Brahmaputra, and 
generally lying to the north of it, The last outcrop is seen at 
Dhoobri, and thence it iv no doubt continuous across the delta 
to similar outcrops of Bengal gneiss on the Ganges, thus connect- 
ing this axis of elevĝtion with that of peninsular India, The 
above range is convex to the south, curving up to the N.E, in 
the Lhota Naga and Nowgong Hills, and to the W.N.W. in 
the Garo Hills. å 

The Burrail range forms another subsidiary line of elevation 
to the above from the Naga Hills to Jaintiapur, and falls away 
dipping finder the Sglhut dAz/s,1 to reappear at the most S.W. 
point of the Garo Hills. From its highest point in the Naga 
‘Hills (Japvo), where tlie strata become nearly horizontal, it 
merges into and throws «ff th® high N. and S. ridges that bound 
the Munipur valley on the west, to join the Lushai Hills on the 
south. This I would call the Western Munipur and Arakan 
range. It has no granitoid axis; but to the N.E. of Munipur a 
great mass of intrusive 1ock occurs at the high peak of Shurui- 
furar, and thence a high line of elevation runs N.N.E. to 
‘Sgramethi Peak, and to the south forms the eastern boundary of 
the Munipur vaJey, and might be called the eastern Munipur 
_ range—it is the water-pz rting between the above valley and that 
of the Kyangdweng. 

We can, in a measure, exemplify the structure of the Himalaya 
by that of the bones bf the right hand, with fingers much 
elongated and stretched wide apart, of which the wrist and back 
may represent the broa¢ er belt of granitic rocks of the eastern 
area, the thumb and fingers the more or less continuous ridges of 
the N.W., some less prolonged than others to the north-west, 
such as the Chor axis, which may be represented by the thumb, 
terminating on the sout’1ern margin near the Sutlej. The left 
hand placed opposite will represent the same features to the 
west of the Indus. We will even carry this simile further, and 
as a rough illustration’ suppose the intervals or long basins 
between the fingers to le filled with sedimentary deposits, and 
the fingers Men to be brcught closer together, producing a 
crushing and crumpling: of the strata. At the same time an 
elevation or depression, first of one or more of the fingers, then 
of another or of the waole hand has taken place, and you are 
presented with very much what has gone on upon a grand scale 
over this vast area. As these changes of level have not taken 
place along the whole range from E. to W. in an equal 
extent, but upon certain transverse or diagonal lines, undulations 
more or less great hav: been the result, and some formations 
have attained a higher position in some places than in others, 
producing, very early ir the history of these mountains, a trans- 
es system of drainage lines, leading through the long axial 
ridges. 

The last efforts of tł ese rising, sinking, and lateral crushing, 
and, ‘as I believe, very slowly acting forces, are to be seen at the 
southern face of these 110untains in the tertiary strata that make 
up the Sub-Himalayai axis (Sivalik) a topographical feature 
which is most striking by reason of its persistence and uniformity 
for some 1600 miles; ‘for, although a similar and synchronal 
elevation of the Alps has taken place, the same regularity of 
orographical features las not been the result, most probably 
from the difference in the original outline of deposition in the 
latter area. One objec: in this address will be to endeavour to 
point out and compare zome of the physical features of the two 
great European and Asjatic chains. 

From Assam on the east to the Punjab on the west, bending 


round and extending ʻo Scinde, this fringing line of pardilel | 


ridges is found at the Dase of the 1ifmalayas, sometimes higher, 
sometimes wider, often forming elliptical valleys. Only in one 
part of the belt east oi' the Teesta are they absent altogether, 


and for a distance of fifty miles the metamorphic rocks rie | 
directly from the plains of India, a feature representing a great 


break—the correct interpretation of which will tell us very much 
of the past history of these mountains. These formations are of 
vast thickness, and in the Punjab, where they attain their 
greatest width and elev ition between the Chenab and the Indus, 
cover an area of 13,000 square miles. 
The whole of this material has been derived from the adjacent 
Himalayas, representi! g many feet of the older and higher 
I e Bhil” or “7hgl’’—wind., a marsh. 
. 2 Godwin-Austen) J. A. S. B. 1867, p. 117. Memoirs of the Geological 
Society of India, Medlicot!, vol. iv-epp. 392 and 435. 
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down valleys that have been 
excavated in pre-tertiary times. This pointstoa slow sub-idence 
of the whole southern side of the mountain mass, deposition ẹ 
generally keeping pace with it, broken off by recnrring long 
intervals of re-elevation. Such important, well-marked feat 
as these cannot be omitted when tréating of a mountain system, 
Many long and instructive pages of its history age written on these 
rocks, with the help of which we may reconstruct some*of the 
outlines of its more ancient geography. 

The next most interesting feature connected with the former 
distribution of land and sea is that these Sub-Himalayan forma- 
tions are fresh-water, or torrential, showing that since nummulitic 
or eocene times the sea has never washed the base of the 
Himalayas.: In fact, there is no evidence of this from the gorge 
where the Ganges leaves the mountains up to the base of the 
Garo Hills ; pointing to an extension northward at that early age 
of the Arabian Sea, separated from the Bay of Bengal by penin- 
sular India. I am ted also to believe that from Assam to Scinde 
there once existed one continuous drainage line, a great river 
receiving its tributaries from the Himalayas, partly a land of 
lakes and marsheg, the home of that wonderful mammalian and 
reptilian fauna which Cautley and Falconervere the first to bring 
to light. Pn pliocene times, before the greater displacements 
commenced, it is not unlikely that the Kashmir basin drained at 
the north-west end into the Kishingunga Valley to Mozufferabad, 
and that of -Hundes and Ladak trended towards the same direc- 
tion zd Dras. 

The southern boundary of this long alluvial plain was formed 
by the present peninsula of India, and probably of the extension 
of the Garo and Khasi Hills westward to the Rajmahal hills.” 
Depression has been considerables in the neighbourhood of 
Calcutta,3 nearly 500 feet. We know probably only a portion 
of the alluvial deposits. At 380 feet beds of peat were passed 
through in boring, and the lowest beds contained fresh-water 
shells ; the beds also were of such a gravelly nature as to indicate 
the neighbourhood of hills, now buried beneath the Ganges 

| alluvium. This is precisely the appearance of the country above 

Calcutta on approaching the present valley of the Brahmaputra. 

The western termination of the Garo Hills sinks into these later 

alluvial deposits, and along the southern face of the range up to 
| Sylhet, the waters of the marshes,* during the rainy season wash 
| the nummulitic rocks like an inland sea, and point to the very 
| recent depression of all this anga. The isolated granite hill-tops 
| jutting up out of the marshy country from Ifhoobri to Gwalpara 
and onto Tezpur all testify to the same continuous depression 
here. It is exactly north of this that we find the Sivalik forma- 
tions absent at the base of the Himalayas, and we have the 
evidence of exclusively marine conditions in pliocene times at the 
base of the Garo Hills.’ We find also a large development of 
marine beds above the nummulitic limestone in the Jaintia 
country,® passing up comformably into a great thickness of upper 
miocene sandstones of the Burrail range. In such sandstone 
north of the Munipur valley the only fossils I foumd were marine 
forms. ' 

This gradual depression of the delta of the Ganges, the relative 
higher level of the water-parting and shifting of the Punjab rivers 
westward, appear to be only the last phase of that post-pliocene 
disturbance which broke up the Assam Sub-Himalayan lacustrine 
system draining into the Arabian Sea. Zoological evidence 
which I cannot here find space to quote is also in favour of this 
former connection of the now separated waters of the Ganges 
and Indus basins, and the hill tracts of the Garo and Khasi Hills 
| with peninsular India. 

The ground where the miocene rocks are absent is not where any 
denuding force from the north could have acted with any abnormal 
intensity. It lies under the hills where no great tributary enters 
the plain, and might have removed the above {®rmation, All 
| the evidence is in favour of the axis line of depression in the 
| Ganges delta betwe2n Rajmahal and the Garo Hills extending 
thus far, and that the miocene beds, once continuous, are here 
thus lost to sight beneath the more recent yet extensive gravels 
and conglomerates that here occur, and have partaken also of a 
last slight elevation of the mountain chain. 

Even if we were to raise the rocks below the delta up to the 


1 Blanford and Medlicott, doc. cif. p. 393- 
2 Blanford and Medlicott, Memoirs of the Geological Society of India, 
3 


31. Loc. cit. p. 397. 
4 For a very excellent account see Hooker's Himalayan Journals: pp. 
e 


263-265. 
3 Colebrooke, Geological Transactions, vol. i. p. 135- 
6 H. H. Godwin-Austen, /. A. S. 2 S889: y. 12 and 152. 
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maximum level of the Garo Hills, about 4000 feet, it would not be 
a greater alteration of level than we can see nowa very few miles 
The base of the cretaceous formation rests on 
granite at the peak of Kailas, about 3000 feet above the sea; at 


e distant to the east. 


Wirty miles eastward it is at the Jevel of the plains of Sylhet, 
scarcely removed above that l€vel ; 
depression right across the Assam range from north to south, 
which $ is curious to note faces immediately the Monass valley 
of the Bhutan Himalaya. 
Great lateral rolls or waves of the stratified rocks occur at in- 
tervals all along the southern Jine of the chain, and apparently 
have a connection with the transverse drainage line, This feature 
is best seen if we follow the old miocene along its junction with 
the older rocks, The miocene attains its greatest elevation at 
Bisari and Keeran Peaks—y 1,200 feet—close to the end of the 
Pir Panjal axis ; it falls thence towards Mari to 7000 feet, and 
much lower towards the Potwar. Eastwards it is reduced, above 
Poonch, to 9900 feet; near Rajaurie to 7008 &et, and Kamrot 
- 6700 feet—or a fall of 4500 feet in fifty miles. The elevation 
Increases again, upon the Chenab, to 8coo and 9500 feet; and, 
facing the Chatadhar ridge, it is again of greag elevation—go96 
feet at Hato Peak, d Mandhar 8932 feet. At the Ravi, by 
Basaoli, there is a depression, east of that river tê 4600 feet, 
“but it gradually rises again to 6100 feet at Dhurumsala, under 
the Dhaoladliar ridge, and retains that altitude to the Beas and 
Sutlej, where it falls again to 4000 feet, which is its altitude 
about Nahun and the Jumna. In the Deyra Dhun it is only 
3000 feet, but east of the Ganges, where there is a local bend in 
the strike, it rises again considerably, Beyond this the country 
has not been visited by me. In the éastern area, under Darjiling, 
it is of little elevation, but rjses to about 4000 feet, disappearing 
altogether near Dalingkote, but near Buxa the formation reap- 
pears, and is only some 2000 feet, Nothing is known of the 
older tertiary rocks up to the Aka and Dapha Hills, but here 
they attain again large proportions —4700 feet west of the Ranga 
to 6000 feet beyond that river. South of the Assam range, 
miocene strata, a distinct group, attain 1500 feet, ‘but are poorly 
represented in places, At other points, as near the Sylhet d4z7s, 
they are absent. Near Jaintiapur they expand and reach an 
altitude of 3000 feet. South of the Lukah River the whole mass 
gradually rises to 5coo feet near Asalu, and to 9890 at Japvo 
Peak, its culminating point in the Naga Hills; but these forma- 
tions are, I believe, marine and egtuarine, The great elevation 
of tertiary rocks Bere is the exact counterpart of what has 
_taken place on the west, and both are on the great changes of 
strike in all the formations. 

Within the mountains in the old rock basins—and these are 
analogous to the valleys of the Alps—are pliocene and post- 
pliocene beds of great thickness, but of fresh-water origin ; the 
remnants of which are to be seen in Kashmir and Scardo at 
intervals, along the valley of the Indus, and that large—now 
elevated—accumulation at the head of the Sutlej River in Hundes, 
first brought tggnotice by the labours of Captain (now General) 
R. Strachey. The remnants of these deposits in Kashmir and 
Scardo are found preserved in the more sheltered portions of the 
valley basins, untouched by the denuding action during the 
glacial period—the exponents presented to us of the enorm ous 
denudation that went on durirg the post-pliocene times, of 
which the glacial period formed a part. The extent and dis- 
placement of the upper pliocene teds is in North Italy and here 
very similar, Often abutting horizontally against the mountains, 
they are in other places found tilted at considerable angles on the 
margin of their original extension. When we examine their 
contents, we find that the fauna of that time in Asia, as well as 
Europe, was more African in character, and genera now confined 
to that continent were abundant far to the north, The sluggish 
rivers and lakes of Sivalik times in Asia and of the correspond- 
ing period in Europe were the home of the hippopotamus, 
crocodiles, and tortoises, of which the common crocodile, the 
gavial or long-snouted species, and an emys have survived the 
many geological changes, and still inhabit the rivers and low 
grounds of India to-day. ‘The fresh-water shells are still the 
same nowas then. Many species of antelope lived in the neigh- 
bouring plains and uplands; the elepbant was there in the zenith 
of its exfstence, for no less than thirteen species have teen found 
fossil in Northern India; but ‘itis impossible, in a short address, 
to enumerate the richness of this fauna, and the extreme interest 
that surrounds it, : 

Miocene of European Arca.—If we now turn to Europe to 
compare formations of similar age, Lombardy and the valley of 
the Po, with the south&n sidg of the Alps, present tè us some- 
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it is here we find a remarkable 


what similar physical features, A large area of about the size of 
the north-west Punjab, oncea part of the miocene sea, is occupied 
by a remnant of rocks of that age; considerably elevated and 
tilted, but not to such an extent as those of the Himalayas, 
Near Turin these dip towards the mountains, and a Wry short 
examination shows the undoubted glacial character of some of 
the beds; 1 and, as the whole formation is marine, their large 
sharply angular meterial, much of which is jurassic limestone, 
was probably transported from the adjac@nt mountains by the 
agency of ice in a narrow sea.? After the great crushing and 
alteration of the previous outlines of the whole country another 
sea filled the basin of the Po, and pliocene deposits were laid 
down in a sinking area extending to the base of the mountains 
all round the new bay or gulf, Re-elevation, again set in, and 
with it, or soon after it, the advent of another, ands the last, 
glacial period. But the bounds of the Pliocene sea extended 
even farther than the base of the mountains. At the south end 
of the Lago d’Orta, well within ¢he hills, sheltering under the 
isolated porphyry hill of Buccione, and 280 feet above the 
present lake (or 1500 feet above the sea), I had the good fortune 
to discover this summer a patch of pliocene sands and clays, 
with marine shells in excellent preservation, which I am not 
aware has been noticed before. Sixty-four feet of the section 
is exposed, capped by moraine matter; its base was not seen, 
and the beds dip north, This remnant tells us a good del, 
From where it rests there isa clear horizon tò the north down 
the lake to the junction of its river with the Toce—unmistakable 
evidence that these beds must have- extended far in this northern 
direction, and that long fjord-like arms of the sea stretched up 
as far as Domo d’Ossola on one side, and Bellinzona on the 
other. This marine bed is far above the level of the Lago 
Maggiore, but I may mention that I also found. marine shells of 
pleistocene age 112 feet above that Jake near. Arona, of which 
details cannot here be given. . 

Before the Jast great elevation of the Alpine chain the whole 
line of sea-coast, therefore, ran even high up the long deep 
valleys of Maggiore, Como, Garda, &c., during the early plio- 
cene period ; the mountains, then quite as high as now, enjoying 
a warm, moist climate, not a glacial one. Then came the 
gradual but uneven elevation of the whole area including the 
miocene hills south of the Po, and Jacustrine and estuary con- 
ditions prevailed over much of the plain country. The lapse of 
time was probably enormous, and as the land rose and the sea 
retired the climate gradually became cooler, and ushered in the 
glacial period. I dv not think it would be an exaggeration to 
add another 5,coo fect to the Alpine peaks of that time, which 
would give them an altitude equal to the Zaskar range of the 
N.W. Himalaya of the present day. With the change and 
the increased volume of the mcuntain torrents, the destruction 
of the upraised marine pliocene beds commenced, and finally 
culminated in the extreme extension of the glaciers even into the 
plains ; they scoured out almost completely the whole of these 
deposits, which then filled the great valleys and the country at 
the base of the mountains, to redistribute them again over the 
plain of the Po, and silt up what remained there of the old 
estuary or gulf towards the east. The denudation of this 
formation has been enormous along the base of the Alps; and 
only mere remnants are to be found, It is easily seen that their 
preservation is purely due to the accidental position in places 
where the great denuding force—viz. the advance of ice’ from 
the mountains—has been unable to touch them ; in other instances 
the early deposition of moraine matter upon them has acted like 
a shield, and prevented their entire destruction. Such examples 
are well seen near Ivrea, in the well-known section in the gorge 
of the Chieusella near Stombinella, and in the moraine near 
San Giovanni. 

The scattered remnants @& the pliocene formation south of the 
Alps, which took perhaps thousands of years to lay down, show 
well how soon a great formation, together with the preserved 
remains of the fauna living at the time, may be completely de- 
stroyed by subsequent denuding forces. Similar destruction must 
have occurred over and over again in past geological ages, and 
shows clearly how the scanty, broken record can be accounted for. 

It is an established fact that, the great valleys of the Alps and 


1 Refer to Gastaldi. Pen ae ; 

? No trace has been observed of this glacial period in the miocene of 
India ; the most lofty portions of the chain had not then attained a greater 
elevation probably than 14,000 to 18,000 feet, and the outer axis lines far 
less. However, in the tertiary beds (middle eocene?) of the Indus Valley 
below Leh such conditions are indicated by llydekkr. Memoirs of 
Geological Survey of India, vol. xxii. p. 104, which Ê have received since 
this address was sent to press. e 
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Himalaya existed much in their present form during miocene 
times, and they may owe their excavation partly to the glacial 
action of that period, when these mou ttain slopes rose from the 
plain or m&rgin of the ancient sea, far in front of the present 
line of slope, and were far higher than now. ‘This idea par- 
ticularly strikes one when ooking at the ice-ground spurs that 
run out into the plain south of the Lago d’O@ta. The general 
and local elevation an®dep: ession that tosk place in post-miocene 
times seem quite sufficient to account for the difference in the 
tomparative levels of adjaceut transverse valleys, or an elevation 
along the base of the chain, gearly indicated at Orta by the 
northerly dip of the marine beds. It is reasonable to suppose 
that these movements were exerted in different degrees, at points 
all along tifls face of dg A ps and within the same, and that the 
depression on the west ha; deen less than on the east, so that the 
sea never extended far up the valley of Susa, and to a compara- 
tively short distance up that of the Dora Baltea as compared 
with Maggiore, and the formation and excessive depth of this 
and similar lakes on the east is mainly due to this local depression 
and elevation. Depression has steadily continued in the delta of 
the Po as in the Ganges at Calcutta, for, at Venice, borings 
showed depression of land surface to an extent of 409 feet, and 
they did not reach the base of the formation. ! 

IPis not improbgble that during the earlier extension of the 
glaciers into the Maggiore Dasin,? the sea still had access to it 33 
this would have greatly aided in the removal of the marine 
deposits, and then the dee der erosion of its bed near the Borro- 
mean Islands, so well put forward by Sir Andrew Ramsay, 
When we see the gigantic : couring which glaciers have effected 
in the hardest rocks on the sides and botto.ns of valleys, when 
we know for certain the enormous thickness they reached in the 
Alps, I do not doubt for a moment their capability of deepening 
a rock basin vêry consideranly, or their power to move forward 
over and against slopes so low as 2° to 3°.4 

The earliest extreme exte ision of the glaciers was very great ; 
we have evidence of it on the miocene hills near Turin, their 
surface being scattered ove with transported material of great 
size, quite unconnected witb that other ancient period of glacial 
conditions durin® the mioceaze times mentioned above at a period 
too remote to further dwell upon here. Even now I feel that in 
dealing with this subject of the glaciation of the Alps, miny of 
you may say that I am d2parting too much from geography. 
To this I would answer, glacial periods have been so intimately 
connected with the interchange of sea and land conditions, that 
where can the line be draw.: in physical geography between the 
past and the present? It is as undefined as the line which 
separates species from geneza. 

An enormous inferval of time must have elapsed, during 
which the cold was increasiag and the glaciers advancing, and 
during which the rivers wee distributing the consequent waste 
over the lower country, spreading out the more or less coarse 
material, sands, and clays, in broad fans in front of all the gr at 
gorges. Then came the first period of contraction of the 
glaciers, with many oscillat ons. Of this we have the evidence 
in the moraines of Ivrea, Maggiore, &c. Sections of these 
moraines show how they were piled the one upm the other; 
how the building up of one line of lateral moraine was followed 
by its partial destruction on another forward movement of the 
ice, and the throwing down of another moraine upon it. Then 
were formed many of the smaller lakes, remains of which lie 
amid the debris thrown oat into the plain, The glaciers re- 
tained this size for a very ccnsiderable time, and then apparently 
very rapidly retreated to fai within the mountains, but still for 
another considerable period their dimensions were much larger 
than those of the presen: tne, into which they seem to have® 
again rather rapidly shru .k . 

Passing from the glacial action displayed in the outer Alps to 
that in the Himalaya, we fnd ample evidence of a period of 
great extension of such co1.ditions, first in the e-raties of the 
Attock plain and the Potwa-,5 lying fifty to sixty miles from the 
gorge of the Indus at Torbe.a. We have again the fact that in 


I Lyell, Prin. vol. i. P- 426, 

* With reference to the moraines of Ivrea, see pamphlet by Luigi Bruno 
I terreni costituenti Panfiteatre allo shocro della Dora Baltea. , 

3 The evidence is stronger as regards the Lago Garda. 

4 There appears to be too great an advocacy, on the one hand, of ice 
action having done all the work of denudation ; While, on the other, some 
writers consider this to have been extremely limited; it is the combination 
of the two forces, I ghink, thag «effects s> much and in so different a manner 

id 


and degree. 


5 A. Verchére, J. Asiat 5, Bengal, 1887, pp. 113 114; Theobald, Re as 
of the Geological Society of Indiz, ees 140. 4) s £écor 
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Baltistan, in the Indus valley, glaciers have twice descended far 
beyond their present limits, first down to Scardo itself, and then 
to some thirty miles below their present limits; while tii» 
glaciers of Nanga Purbet, towering above the Indus some 22,00) 
feet, must have descended into the bed of that river. Even 
allowing that the Potwar was not formerly a facustrine pasin, 
the great débacles from the mountains would have been suffic.ent 
to convey érratics fixed in ice to where they now lie. Cataclysms 
of the present time, caused by glacial obstructions, have raised 
the level of the Indus on the plain above Attock so much as eighty 
feet. When these glaciers were more than double their present size, 
gigantic floods must have often taken place, and formed boulder 
deposits high above presenti levels : such high-level gravels are 
to be seen not only in the Potwar, but also in the Naoshera 
Dhun on the Rajaurie Tawi River, containing boulders of 
nummulitic limestong and other rocks of the Pir Panjal on the 
north. e 

Again, north of the Chatadhar ridge, small glaciers, five to 
six miles in length, at one time filled the lateral valleys, de- 
scending towards t&e Chenab River to aboy} 5,000 fees; anda 
very perfect moraine occurs in one valley. This ground must be 
very similar to that which has been described by Theobald as 
occurring in the adjacent Kangra district! on the flanks of the 
Dhaoladhar ridge. Similar small glaciers existed, I believe, in 
the valleys of the Kajnaz range, but I think that neither in this 
range nor in Budrawa did they ever descend into the main valleys ; 
but the existence of these glaciers, together with the large sn Av- 
beds, had much to do with the formation of the high-level gravel- 
beds and fans through which the Jhelum and Chenab have since 
cut their way. : 

In fact, examples of the former extension of glaciers are wi le- 
spread along the chain of the Himalayas from west to east. 
True moraines, and moraine-mounds, at 16,000 feet on the north 
side of the Baralasa Pass, attest the presence of glaciers on the 
elevated plain of Rukshu, where now the snow-line is over 
20,000 feet.? Drew gives much valuable information regarding 
their former size.3 On the east, in Sikkim, Sir Joseph Hooker 4 
has described moraines of great height (700 feet) aud extent,’ 
Sull further south and east, in the Naga Hills, a short period of 
greater cold is indicated by the moraine detritus under the loftiest 
portion of the Burrail range in latitude 25° 30’. 

Whatever may have been the €ength of thegglacial period in 
the Alps—and it was very considerable—in the Himiiayas it 
cannot have been so long and so general, although to a certain 
extent, contemporaneous. 

In the Alps glaciation meets the eye on every side, and the 
mountains, up to a distinct level, owe their form and outline to 
its great and universal extension. 

In the Himalayas it is difficult to trace polished surfaces or 
striæ markings, even in the neighbourhood of the largest glaciers 
that are now advancing in full activity. It has been sugvested 
that obliteration is the result of more powerful denuffting forces, 
but the conditions are not so very dissimilar in the high Alps 
and high Himalaya as to warrant this ; and wherever the oldest 
striz marks occur in the Himalaya, they are situated near the 
bed of the valley. It may interest you if I give an illustration 
or two of the size of these present glaciers as compared with 
those of the Alps. The Baltoro glacier wou'd extend, if placed 
in the Toce valley, from the Simplon to the margin of the L> 2o 
Maggiore ; or take another jllustration of its length, frum M nt 
Blaac to Chatillon in the Valle d’Aosta. 

Although of such great length, these Himalayan glaciers could 
never have reached the enormous thickness which the earlier 
Alpine glaciers attained, This may thus be accounted for: in 
the European area a generally low temperature preyailed down 
to the sea level, while in the Himalayan it was local, and confined 
to a higher level. It is evident that the snow-line has altered— 
higher at one period, lower at another—down to recent times, 
denoting changes of the mean annual temperature, which are not 
yet fully understood, but have been attributed to very far distant 
distribution or alterations of land, sea, and the ocean currents, 

Two periods of glacial extension are clearly defined, separated 
by a milder interval of climate: during the earlier glacial period 

* Ibid, 1874, p. 86. 

* North of the Karakoram, in that now arid country. great moraines are 
found in the valleys that descend into the Karakash, in the neighbourhood of 
the Sujet , 17.600 feet. (Harold, Godwin-Austen in Epit.) 

3 The Jaen and Kashmir Territories. 

4 Himalayan Journals, vol. i. p. 221. 


5 The equivalents, although very small, of such mpraines are to be seen in 
the Alps on the Simplon jutting out into thegalley. 
a 


6 Gedwin-Austen, /. A. S, B. 1875, p. 209 
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the Indus valley was filled with those extensive lacustrine and 
fluviatile deposits, mixed with large angular debris, such as we 
see at Scardo, which may be coeval with the extreme extension 


“SP the Alpine erratics so far as the miocene hills south of Turin. 


The second period follow@l after a long interval of denudation 
of the same bedg, and would correspond with the last extension 
of th@ great moraines of Ivrea, Maggiore, Como, &c., followed 
by a final retreat to nearly present smaller dimensions. Nowhere 
on the south of the Himalaya do we find valleys presenting any 
features similar to those of the Southern Alps, particularly on 
the Italian lakes, which are, I believe, the result in the first 
place of marine denudation, succeeded by that of depression, and 
finally powerful ice-action. On the south face of the Khasi and 
Jaintia Hills, however, which are orographically connected with 
the peninsula of India—the conditions altogether different—we 
find long stretches of water of considerable breadth and depth 
extending within the hills, and not unlike iinjniature the Italian 
lakes, ‘These valleys, worn out of the sandstone and limestone 
rock, have been formed here, I think, to some extent by the aid 
of marine action, and the subsequent depresgion along this line 
of hills, also mark@d here, as in the Western Bhutan Doars, by 
the absence of beds newer than the nummulitic. e 

This attempt to bring before you some of the great changes in 
the geography of Europe and Asia must now be brought to an 
end. Itisa subject of vast time, of absorbing interest. I am 
only sorry it is not in more able hands than mine to treat it in 
the manner it deserves, and in better and more eloquent language ; 
but it is a talent given to but few men (sometimes to a Lyell or 
a Darwin) to explain clearly and in an interesting form the great 
and gradual changes the surface of the earth has passed through. 
The study-of those changes must create in our minds humble 
admiration of the great Creator’s sublime work, and it is in such 
a spirit that I now submit for your consideration the subject 
of this address. 





SECTION G 
MECHANICAL SCIENCE 


OPENING ADDRESS BY JAMES BRUNLEES, F.R.S.E., F.G.S., 
Pres, Inst.C.E., PRESIDENT OF THE SECTION, 


Tue British Association f& the Advancement of Science 
admits to its annual gathering women as well as men; and I 
venture to think it does so wisely. Women now take their place 
regularly in the ranks of several scientific professions ; and 
though they have not shown any desire to enter that to which I 
belong, there has recently been an example of their capability in 
that direction which is noteworthy. It has been publicly stated 
that Col. Roebling, the distinguished engineer of the Brooklyn 
suspension bridge, which is one of the most remarkable works 
of the age, avas assisted during a long illness in carrying out his 
work by the talent, industry, and energy of his wife, who ac- 
quired theoretical and practical knowledge enough to aid in 
seeing that her husband’s design was properly carried out, I 
think this example is not unworthy of mention here, as honour- 
able to the individual woman, to the energetic nation to which 
she belongs, and to the better half of the human race. 

The previous meetings of the British Association have been 
held in places possessing very varied characteristics ; but in none 
in which the pursuits of science could be undertaken under more 
pleasing circumstances than in Southport, with which I have 
been acquainted for a good many years. 

It is customary for the President of each Section to begin the 
Session by giving an introductory address. 1 propose, with your 
kind indulgence, to offer some brief remarks, as far as possible 
free from technical language, on a subject which is familiar to 
my own mind, and within my own experience, during a period 
now approaching half a century, that is: The growth of 
mechanical appliances for the construction and working of rail- 
ways and docks. 

The railway of the present day is in principle what it was at 
the outset; but it differs in detail from the original railway as 
much as, or.more than, the skewer which fastened the dresses of 
the ladies of Elizabeth’s time from the pin of the present day, 
or the carpets of this era from the rush-strewn floors of that. 
The progress has been gradual, but not slow. From the open- 
ing of the first railway to the present date is only a period of 
about sixty years, and in that short time Great Britain and 
Ireland, the continent of Europe, America, Noxth and South, 
India, Aystralia, and Afr@a, have been pretty well supplied with 

a» 


NATURE l 


[Oct. 4, 1883 


railway lines, more and more perfect in construction, and in a 
degree more or less suitable to the needs of their populations. 

About thirty years ago, when the traffic on railways had been 
very largely developed, the parts of the permanent pray which 
had at first been thought likely to be the most enduring, the 
rails themselves, were fuund to be more rapidly worn away than 
was expected. Efforts were made to harden the surface of the 
rails, and a plan was introduced hy Mr. dds for this purpose. 
It was extensively used where rails were subject to special wear 
and tear, at points and crossings. The conversion was easily 
effected : it cost only about fourteen shillings to a pound a ton, 
and it was estimated that it doubted the durability of the rails. 
If they were turned, of course it increased their durability thrge 
times. e 

The plating of rails with a steel surfa®e was probably begun 
about 1854. It was not till about eight or ten years later that 
rails were made entirely of steel.e l 

In May, 1862, steel rails were laid down experimentally at 
Chalk Farm Bridge “side by side with two ordinary iron rails, 
and after outlasting sixteen faces of the iron rails they were 
taken out in August 1865, and the one face only which had been 
exposed during a period of more than three years to the enormous 
traffic, amounting to something like 9,550,000 engines, trucks, 
&c., and 95,577,240 tons, although worn to the extent of a Mitle 
more than a quarter of an inch,” even then aj%peared capable of 
enduring a good deal more work. Steel rails, however, were 
dear at that period, costing about double (127. Ios. per ton) as 
much as iron rails ; therefore, although their advantages were 
manife-t, they could not all at once replace iron. In 1866, Mr. 
Webb, the locomotive engineer of the London and North- 
Western Railway, said they had in use 3000 tons of steel-headed ` 
rails and about fifty miles of steel rails; and Mr. Harrison, of 
the North-Eastern, said he had just contractedefor 500 tons, 
Now, owing to improvements in the manufacture of steel rails, 
they can be produced as easily and as cheaply as iron rails, It 
was observed in 1876 that if, in order fully to realise the effect 
of the enduring quality of steel rails, you take a given section of 
the busiest portion of one of our leading railways, over which 
upwards of 7,000,000 tons of live and degd weight pass 
annually, you would find that the life of a steel rail on that por- 
tion of the line would be forty-two years if the traffic remained 
the same. This would reduce the cost of maintaining the per- 
manent way of railways from 210/. to 106/, per mile. When 
you consider that such a saving on a system of 500 miles, which 
at 25,000/, a mile costs twelve and a half millions, is 52,0002, a 
year, or about a half per cent. of the cost of the railway, you 
will see that, besides some increase of dividend to shareholders, 
no inconsiderable sum may be, and has been, devoted by the 
railway systems of Great Britain to the comfort of travellers out 
of the saving effected by the introduction of steel rails. 

You are aware that railways are worked by the aid of an 
elaborate system of signals, by which those in charge of a train 
are required to be guided in regard to its movements, The 
author then gave a history of signals, bringing his account down 
to the present day. 

The subject of brake power is one to which very great atten- 
tion has been given both in this country and abroad ; and cer- 
tainly, next to the condition of the permanent way and the 
efficiency of the signalling apparatus, perhaps nothing in con- 
nection with railways is of greater importance. Many lives and 
much property are hourly dependent in a greater or less degree 
on the power and efficient state and immediate action of brakes. 
It has been found that most of the collisions which have occurred 
might have been prevented had those in charge of ‘trains pos- 

esessed the power of stopping them within a few hundred yards. 
The higher the speed awl the heavier the-train, the greater the 
necessity for a powerful and simple brake, capable of being 
applied throughout the train in the shortest possible time. 

All recent efforts for the improvement of brakes appear to 
have been devoted to making the action of the brakes automatic, 
and to increasing the rapidity with which they can be applied. 

I do not intend to enter into the controversy respecting the 
best system in use for obtaining thése results. There are several 
systems by which they are attained more or less effectively ; and 
whereas trains which thirty years ago weighed on the average 
thirty tons, with engines of the same weight, running at thirty- 
five miles an hour, could scarcely be brought to a stand in a 
distance of about $00 or 1000 yards, now traips of twice or three 
times that wight, and running at a Much higher speed, can be 
brought to absolute rest in tyenty or thirty seconds, and within 
a distance of from 300 to 400 yards. 


Oct. 4, 18683] à 





NATURE 559 





ʻ— — n — = re e ee e y e 





When railways were first nade, the locomotive was a very im- | are set to work, and they raise the cradle first to the baito n of 


perfect machine, which could only travel economically on roads 
almost level and straight. .\s there are no level plains of great 
length in this country, and as reducing the natural surface of the 
country to% fair level is boih tedious and costly, considerable 
detours were made to avoid steep gradients or their alternative, 
long tunnels, deep cuttings, and high embankments. In some 
cases where a very steep gradient could not $e avoided, a sta- 
tionary engine and rope traction were adopted. The great im- 
provements in the ləcomotiv > gradually led to the almost entire 
abandonment of rope traction in this country; and gradients 
which it would have been iripogsible for the earlier engines to 
surmount with a load equ:l to their own weight are now 
aseended with ease with leavy trains at moderate speeds. 
Abroad, hé&wever, grea} natu-al difficulties and a limited capital 
were not infrequently concurrent conditions which offered to the 
engineer troublesome problems for solution. In some districts 
the locomotive could not do the tequired work, and other means 
have had to be resorted to. ““he plans adopted for overcoming 
the difficulty presented by the, sudden elevation of the surface 
over which a railway must pa:s may be typified by the wire-rope 
system, as employed by mystlf on the St. Paulo Railway of 
Brazil, and by the central rail system of Mr, Fell, first employed 
on the Mont Cenis Railway, aid since on steep inclines in New 
Zealand. : 

The central rail system was designed by Mr. Fell, and first 
carried out practically in the railway made over Mont Cenis, 
under my direction, before tie opening of the great tunnel. 
The peculiarity of the system les in the use of a deep rail laid 
on its side between the two ordinary rails ; the centre rail is 
gripped by horizontal wheels, put in motion by the locomotive, 
the adhesion of which to the ce itre rail gives the locomotive the 
force necessary to draw up steep inclines, not only its own weight, 
but a considerable supplementary load. This is probably the 
most economical mode of worliing very steep gradients under 
ordinary circumstances, and it has been found to answer very 
well wherever it has been efficie itly carried out. 

In the construction of railway: and docks one of the most ex- 
pensive and tedious operations is the excavation of the soil. In 
England the cutting of numercus canals had trained a large 
body of men to special fitness for the execution of such work, 
which they performed with a manual dexterity and amount of 
muscular power which hive m:.de the British navvy a special 
force in the execution of great public works. Wherelabour was 
comparatively scarce and ineflicicnt, as, for instance, in America, 
efforts were made at an early »eriod to supplement, and, if 
possible, supersede, such manual labour by mechanical contriy- 
ances. In 1845 a mechanical «xcavator, after an American 
model, was used on the Eastern Counties Railway with a certain 
amount of success, This machine :lelivered as much as 100 cubic 
yards an hour at a cost which dd not exceed fifty shillings a 
day. In principle, and generally in detail, it is very much the 
same as the excavator which is coamonly known as the “ steam- 
navvy” at the present day. The machine was locomotive, and 
had three other kinds of motion—fist, thrusting thescoopor shovel 
into the earth ; second, lifting the scoop when filled ; and third, 
turning round on its centre to dep sit the earth in the waggons. 
The use of small locomotives for tipping the soil for embank- 
ments has relieved the workinen' of one very laborious and 
sometimes dangerous occupation, aid in a corresponding degree 
has diminished the cost of construc:ion. 

One of the most important oy erations in connection with 
shipping is the repairing, cleaning, and painting of ships. For 
this purpose graving docks, from which the water was removed 
after the vessel had entered, were and continue to be mostly 
employed. But during the lifting of the tubes of the Britannia 
Bridge into place with what were tien cflled hydraulic presses, 
it occurred to Mr. Edwin Clark tiat similar means might be 
used to lift a vessel out of the wate: and place it in a position 
to be dealt with similarly to a constriction on dry land. Floating 
docks consisting of pontoons which |ifted the vessel out of the 
water have been used in this county, and more extensively in 
America, for this purpose: and at San Francisco and Philadel- 
phia a dock was constructed of jrontoons in sections called 
‘‘ camels,” any number of which mi:-ht be used according to the 
size of the vessel to be docked. Mr, Clark’s plan is quite dif- 
ferent from these. His hydraulic dovk consists of a number of 
columns arranged in two parallel rows, in which columns are 
placed the hydraulig lifting power. Between these two rows of 
columns extends a frame or cradle, over which the ship is drawn 
in the water, When the ship is in qosition the hydraulic lifts 


the ship, which, being properly secured, is then lifted with the 
cradle clear of the water. There is no difficulty whatever in the 


management of this form of dock, and it has been perfection 


successful: its chief recommendation being that any area o“ 
shallow water can be made available for docking large ves-el-, 
and that it is especially valuable in tideless seas.’ ° 

Among the many mechanical appliances for saving labour on 
railways and docks, the machinery for shipping coal is remark- 
able: the bulk, weight, and low price of coal render every item 
of saving in transport relatively important. It is commercially 
important also that the coal in the different stages of transpor 
from the pit to the distant consumer should be broken as littie a~ 
possible, and a good deal of attention has been given to csn- 
trivances to secure these ends. 

A great variety of hydraulic machinery has been designed by 
Sir William Armstroeg for coal loading, and it is largely em- 
ployed at Newport®Docks and elsewhere. 

Many different kinds of Jabour-saving machinery for dock and 
railway work in loading and unloading have been invented durinz 
the last fifty years, dhd have had a most impætant influefce on 
the development of railway and steamship transport. 

Hydraulic machinery has also been largely employed for open- 
ing and closing dock gates and sluices, and for warping -hips 
through the locks. 

A large dock is in course of construction at Hull, by Mr. 
Abernethy, called the Alexandra Dock, where almost every kind 
of machinery which can be used in work of that nature is being 
used by the contractors, Messrs, Lucas and Aird, to expedite 
the work. Two of Priestman’s steam grabs are employed, each 
capable of filling about 390 cubic yards a day, and are foand 
very useful in opening out work for the steam navvies, six of 
which are employed, each being capable of filling 609 cubic 
yards a day. There are a number of steam cranes, steam pile- 
driving machines, and steam jigzers at work. But, besides those 
moved by steam power, hydraulic power has here for the frst 
time been applied to machinery for the construction of works, 
An hydraulic crane puts the stonework of the dock walls in 
place; an hydraulic jigger raises the barrow-loads of soil from 
the bottom of the dock to the wall where it is shot to the back 
for filling. One of the six navvies is moved by hydraulic power : 
and there is an hydraulic pile-driving machine. The hydraulic 
machinery is found to work at lea&t as quickly, as easily, and as 
economically as steam machinery, and it works almost with- 
out noise, and quite without smoke. The trial of hydraulic 
machinery for these purposes has been quite successful, and where 
circumstances permit it will no doubt be used extensively in 
works of construction in. future. For dock work much of the 
hydraulic machinery can be used permanently in the ordinary 
operations of loading and unloading, so that the loss by sale of 
such expensive plant, which a contractor has to take into account 
when making his tender, will be avoided, as it canbe turned 
over to the dock company, with a reasonable deduction for weer 
and tear, at the end of the work, There are 2800 men employed 
at this dock ; and the work is carried on at night by the aid of 
the electric light. The mechanical navvies and grabs do the 
work of about 400 additional men. 

The working of railways by electricity has not advanced 
further than to justify merely a brief reference to it in this paper 
as among the possibilities, perhaps the probabilities, of the not 
distant future. A line of a mile and a half of tramway has been 
working successfully at Berlin for over two years without 
hitch or aceident of any kind. A line of narrow gauge railway 
is constructed from Portrush, the terminus of the Belfast and 
Northern Counties Railway, to Bush Mills, in the Bush Valley, 
a distance of six miles, which is now partially worked py electri- 
city, and is to be wholly so worked as son as the necessary piant 
is completed. As the generating power is that of the abundant 
streams of the neighbourhood, it will be economical; and if 
success should crown this practical experiment, it may lead to 
important results in regard to the employment of electricity under 
similar circumstances as a locomotive power. 

I have now passed rapidly in review some of the more s‘riking 
mechanical improvements in the construction and working of 
railways and docks which have taken place chiefly within my 
own experience. Each of them has had an influence, im- 
portant if unnoticed, in promoting the growth of our railway 
and dock systems. Precisely how far any single appliance has 
contributed to create these maynificent systems, of which this 
country may with just reason be proud, it would be difficult to 
say; and it would be as difficult to say which of them 
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could be dispensed with without injury to the rest. They 
may be laid aside in course of time, one by one, as me- 
chanical ingenuity devises new and better plans to take their 


“lace, and to meet the new and larger wants of other genera- 


tions. But as the presenteige looks back with respect and vene- 
ration to the creation of those monuments of engineering science 
of Which little more than ruins or even historic records remain, 
co will the generations which succeed us look on these, our 
works, as worthy, and as having contributed in no small degree 
to the greater and more general civilisation to which we hope 
those who follow us may attain. 





“UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE. —The following courses of lectures and practical 
work have been announced for the present *erm by the Special 
Board for Physics and Chemistry :— 

Chemistry.—Prof. Liveing, General Principles ; Prof. Dewar, 
Physital Chemistey, advanced ; Mr. Main ®t. John’s), Organic, 
elementary; Mr. Pattison Muir (Caius), Organic, advanced ; 
Metals, elementary ; Mr. Scott (Univ. Lab.), Physical, ele- 
mentary ; Mr. Lewis (Downing), catechetical. 

Practical Chemistry.—Prof. Liveing, Spectroscopic Analysis ; 
Mr. Sell and Mr. Fenton, Quantitative Analysis ; Mr. Robinson, 
Analysis of Water and Food. The University, St. John’s, 
Caius, and Sidney College Laboratories will be open for prac- 
tical work. ` 

Physics.—Lord Rayleigh, Current Electricity and its Practical 
Applications; Mr. Trotfer (Trinity), Electricity and Magnetism, 
elementary; Mr. Atkinson (Trinity Hall), Heat and Hydrosta- 
tics, elementary ; Mr. Shaw (Emmanuel), Physics, elementary 
and advanced. Practical work at the Cavendish Laboratory, 
with advanced demonstrations. beets 

Mineralogy and Crystallography.—Prof. Lewis, with practical 
demonstrations. 

Mechanism.—Prof. Stuart, with practical work at the mechan- 
ical workshop. 

The Special Board for Biology and Geology have published 
the following list of lectures for this term :— 

Physiology.—Prof. Foster, elementary; Mr. Lea (Caius), 
Chemical . Physiology, advaficed; Mr. Langley, Physiology, 
advanced; Mr. Hill (Downing), second M.B. class. 

Zoology and Comparative Anatomy, and Animal Morphology. 
—Prof, Newton will lecture on Evolution in the Animal King- 
dom; Mr. Sedgwick, Practical Morphology, elementary and 
advanced ; Dr. Hans Gadow, Morphology of Ichthyopsida, 
advanced, 

Botany.—Dr. Vines (Christs College), General Elementary 
Course, and Advanced Physiology. 

Geology. Prof. Hughes, Geology of France, Switzerland, 
and Italy ; and Pleistocene Geology, with special reference to 
Prehistoric Archeology ; Dr. R. D. Roberts (Clare College), 
Physiography and Class Work ; Palecontology and Petrology by 
a Demonstrator ; and Field Lectures, by special notice. 





SOCIETIES AND ACADEMIES 
SYDNEY 


Royal Society of New South Wales, June 6.—Charles 
Moore, F.L.S., vice-president, in the chair.—T'wo new members 
were elected, and 156 donations received. The following paper 
by Mr. Peter Beveridge was read :—On the aborigines in- 
habiting he great lacustrine and riverine depression of the Lower 
Murray, Lower Murrumbidgee, Lower Lachlan, and Lower 
Darling. 

PARIS 

Academy of Sciences, September 24.—M. Blanchard, presi- 
dent, in the chair.—The death was announced of M. Joseph 
A. F. Plateau, Correspondent of the Section of Physics, who 
digd at Ghent on September 15. A summary of the scientific 
work of the illustrious savant was given by M. Faye.—The death 
was also reported of M. Thuillier, a member of the Egyptian 
Cholera Commission, who fell a victim to the disease at Alexan- 
dria on September 19.—Note on solar spectra, with the results 
obtained with the mineral salt refringent apparatus described in 
the Comptes Rengus of September 4, 1882.—Remarks by M. 

Gaudry on some specimgns ef extinct Siberia‘ mammoths ob- 
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tained by him during a recent visit to Russia, and now sub- 
mitted to the Academy. Thè specimens consisted of some 
hair mixed with wool and a piece of skin taken from the 
mammoth brought to St. Petersburg by M. de Maydell in 1871. 
—On a new and more general case of the problem ¢ the resist- 
ance of àn elastic rod, and one of its applications, by M. Maurice 
Lévy.—On the action of the turbine used to set in motion the 
electric generato# at Vozille-Gare, by M. Marcel Deprez.—Ad- 
ditional note on the probable epochs æf earthquakes, by M. J. 
Delauney. ‘The author replies to the objections recently urged 
against his theory by M. Faye, and formulates the following 
law :—Most cosmic and terrestrial meteorological pheno- 
mena, and especially the great seismic disturbances, seem 
to occur when the great planets pass through certain 
longitudes, notably those of 135° and 265°, orethereabouts. 
Observations on the small planets £9, 199, 218, and on the 
Pons-Brooks Comet, made at the Paris Observatory (equa- 
torial of the West Tower), by Ma G. Bigourdan.—Observations on 
the planet 113 Amalthaa, by M. Perigaud.—On the induction 
due to the variation in intensity of the electric current in a plane 


‘circuit and in a cylindrical solenoid. Two laws analogous to 


those of Biot and Savart, by M. Quet.—Researches on the dis- 
persion of light, by M. C. E. de Klercker.—On the distribution 
of the potential in liquid masses of determined form, by M. A. 
Chervet. Two cases are dealt with: (a) that of a rectamgular 
plate of indefinite length ; (4) that of a lifuid mass limited by 
two vertical parallel planes.—Terrestrial magnetism ; solution of 
the problem of the determination of the magnetic meridian by the 
compass itself on board iron ships, by M. E. Bisson.—On the 
composition of the substance known as gelatino-peptone, which 
is obtained by the action of the gastric juice on gclatine, by M. 
P. Tatarinoff.—Fresh observations on the tubercules and roots 
of Phylloglossum Drummondit (Kunze), by M. C. Eg. Bertrand. 
—On the influence of external pressure on tle absorption of 
water by roots, memoir by M. J. Vesque. 
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THE METAPHYSICAL FOUNDATIONS OF 
NATURAL SCIENCE 





Kant's Prolegomena wd Metaphysical Foundations of : 
' which have really no application, and that such dilemmas 


Natural Science. Vranslated, with a Biography and 
Introduction, by Hrnegt Belfort Bax. (London: 
George Bell and Sons, 1883.) 
TH pages of NATJRE are not the appropriate place 
for the revieW of works on general metaphysics. 
The genius and methois of science are so different from 
those of philosophy shat, as their respective histories 
have amply shown, these branches of intellectual activity 
are as a rule best kept asunder. But there is at least one 
important point of contact which cannot be overlooked. 
And it is just because in the writings of Kant, and par- 
ticularly in the secon of the two treatises which are 
translated in this volume, that alleged point of contact 
was formulated for the first time that his work rightly or 
wrongly demands notic in these pages. As regards the 
translation, Mr. Bax h:ls done his work with care. He 
has undertaken simply to furnish a literal and accurate 
translation of the “ Pi olegomena”’ and “ Metaphysische į 
Aufangsgrimde,” and ii has fulfilled his undertaking, 
We should have been ¢'lad could he have seen his way to 
banish such inelegan: and inaccurate renderings of 
“ Vorstellung” and “s\nschauung ” as “ representation ” 
and “intuition,” and to substitute for them “idea” and 
“ perception, ® which, despite their vagueness, are English 
words of intelligible significance. But no one can fail to 
find in the translation, as it stands, a faithful and con- 
sistent rendering of the original. 

In an essay on the ‘elation of philosophy to science 
contributed to a volume entitled “ Essays 1 in Philosophical 
Criticism,” I had recently occasion, in conjunction with 
my brother, to formulate in some detail what are con- 
ceived to be not merely Kant’s own criticisms of the sub- 
ject, but certain definite results obtained by the applica- 
tion of the Kantian analysis of the nature of knowledge 
to some of the methods of science. I mention this cir- 
cumstance because that essay has undergone vigorous 
criticism at the hands o! Mr. Romanes in a review which 
appeared in NATURE of August 23 (p. 386), and because 
the concise and definite »bjections taken by him zz limine 
to the title of the theor:’ of knowledge to criticise certain 
of the leading scientific conceptions, form a point of appli- 
cation for a review of Kant’s teaching. 

In the first place it 1s necessary to state at the outset 
what the somewhat increasing number of people who read 
Kant intelligently think :.bout science. That science has 
justly dominated the region of knowledge generally is 
for them a truism, and they repudiate in emphatic lan- 
guage any attempt to speculate by æ ġrrori reasoning 
upon matters which fall within the province of observa- 
tion and experiment. W henever there occurs a question 
which is really one of fact in nature, that question they 
recognise as for science alone. But then they say tbat it 
is not the faith but th: scepticism of men of science 
which is too small. They ask men of science to consider 
their general conceptéons —to criticise their categories—a 
little more than they have keen in the habit of doing. 
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They doubt whether such questions as the common one 
whether the phenomena denoted by the word “ life’ cine e 
into existence at a particular time as the effect or creaugp 
of some cause or conditions (whether inorganic or super- 
natural is irrelevant) are really questions of fact. They 
profess to be able to show that the dilemmis raiSed in 
such cases are the result of the application of conceptions 


have as little foundation as that which arises when, to refer 
to Mr. Romanes’ illustration, we ask whether a piece of 
mechanism is comical or not comical. {tis alleged to be 
the achievement of Kant to have shown that such quest:ons 
as we have indicated are irration2! and absurd, and that 
their existencemecessitates on the part of nen of science 
the possession of philosophical knowledge. Of this ciass 
of questions thege may be mentioned by way of ilustr. 1- 
tion the general problems of the comrffencement’or non- 
commencement of the universe or of life in time, anc of 
the existence of an absolutely First Cause, and the 
validity of a multitude of assumptions in our inquiries 
into the facts of nature which pass more or les» unyiea- 
tioned. ° 
In the article already referred to, Mr Romines 
peremptorily refuses to accept ghe result that it is un 
possible to regard biological phenomena as the etiec: o: 
mechanical causes, or, more accurately, to md in experi- 
ence a case of ablogenesis. ‘It is,? he says, “the w 
form of dogmatism thus to affirm on grounds of mwita- 
physical speculation alone the antecedent impossibility of 
any discovery in science, most of all with reference to a 
matter touching which we are so much in the dirk.’ 
Now this “demurrer to the relevancy” is an Zgvo7.ilté 
elenchi. Such a question is for Kant not one of disco. ery 
in science at all, but a false’ issue, whicle discloses its un- 
intelligibte and absurd nature whenever we ask ourse.ves 
the preliminary question, what is meant by organis.tion 
and mechanism. Let us examine more closely the point 
made by Mr. Romanes. The living organism is der. ved 
from one more simple, and the latter from one yet more 
simple, the process extending back without an apparent 
limit. Therefore, says Mr. Romanes, it is yuscientuih to 
deny the possibility that there may be a case 9f organ sa- 
tion so simple that it will be seen to be a mere mech:.ni- 
cal arrangement. But the series in like manner tend» to 
reach its limit and the curve to touch the asymptotic }.ne. 
and yet it is neither unscientific nor unwarranteble « 
priori reasoning to show that a coincidence will neve: be 
found in experience. We learn what we have here by 
defining what is involved in the nature of the serie» and 
the limit of the curve. Nobody wishes to deny that 
organisation and the present state of the world generally 
may have been attained by a process gf evolut.on 
from a mass of gaseous vapour. What is denied 
is that it is the sane thing or other than an unin- 
telligible statement, to say that organisation ts oi may 
have been evolved out of a mere mechanical] arrange 
ment. There isa great distinction between these propu- 
sitions. Science is a process of abstraction in which 
attention is concentrated on a certain kind or category of 
relation to the exclusion of other kinds. For instance, in 
physical science we look only at those dynamical and 
statical relations. which are expressed in time and spaco, 
such as causation and reciprocity.e Again, in biology 
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we have before us the facts of organisation and deve- 
But it is one thing to consider a single 
set of relations, such as those of causation, to the 
exclusion of the rest, for the sake of clearness of 


NATURE 





knowledge, and quite another to say that this particular | 


aspec® of the ‘object exclusively constitutes it. Mr. 
Romanes thinks that biologists do not require any trans- 
cendental analytic to inform them that an organism is 
something more than a mechanism. But he finds it 
startling to be told that in the investigation of an organism 
we are to rise above the category of causality, and carry 
into our inquiry the conception of teleology. Surely the 
latter proposition is the logical consequence of the former. 
No one says that the category of causatien is not to be 
used in the investigation of the phenomena of organisa- 
tion. In anatomy, and in its dynamical correlative physio- 
logy, thé parts of he organism are constantly treated as 
independent of each other, and related as*cause and 
effect. But this is an abstract point of view employed 
for a special purpose—the obtaining of measurements— 
and is qualified by the recognition of the complete con- 
ception of the organs as part of a self-conserving whole 
or system. This is all that is implied by the unfortunate 
term “teleology” when used in the theory of knowledge. 
What Kant professes to show is that this fact of nature 
cannot be reduced to orexpressed in terms of the dynamical 
and statical relations of time and space. No doubt the 
laws of matter and energy apply in biology as strictly as 
elsewhere, but they do not express, much less exhaust, 
biological phenomena. And therefore we must be careful 
in biology not to distort those conceptions or hypotheses 
which are, despite assertions to the contrary, the neces- 
sary guides and interpreters of observation and experi- 
ments by the exelusive empléyment of categories which, 
like causation, neither are drawn from, nor are adequate 
to, the facts. The subject of the detailed effect of 
the neglect in this reference of Kant’s warning I will 
not pursue here, as my brother has treated it at some 
length, with special reference to the objections made by 
Mr. Romanes, in a paper which will appear elsewhere. It 
ought to be,borne in mind, as illustrating the point of 
view here emphasised, that Kant himself was one of the 
first to advance the nebular hypothesis. The truth is 
that, in speaking of the universe as having presumably 
originated from a mass of incandescent vapour, Kant, 
and everybody else, so far from reducing life to mecha- 
nism, is really raising mechanism to life. Kant would 
have told us that in the phenomena of such a developing 
mass there were potentially present all the relations of 
the universe as we know it. No doubt the approximate 
conceptions for the advance of knowledge are at this 
point the lays of matter and energy. But these do not 
exhaust the object, and if we have abstracted from the 
others we have done so in just the same way as we have 
abstracted from fact that the phenomena are there only 
for a percipient subject. 

Such considerations and the doubts they raise may 
seem remote. But the number of those is increasing who 
think that they should be better known to and understood 
by men of science. It will not do to say that such criti- 
cism has no bearing on scientific inquiry until it has been 
ascertained whether its neglect has not already—even in 


matters of minute eletail—misled and stultifjed certain 
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phases of such inquiry. Fact nd theory are not so very 
easy to distinguish. With scientific method no one 
wishes to interfere. But we would subject to gloser in- 
vestigation the question whether what are cOmmonly 
taken to be the legitimate problems of science are really 
what they profesato be. It is not to the “ Hannibals” 
of science, but to her Don Quixotes that Kant addresses 
himself. R. B. HALDANE 


LETTERS TO THE EDITOR P 


[The Editor does not hold himself responsible for opinios expressed 
by his correspondents. Neither can he undertake to vrelurn, 
or to correspond with tre writers of, rejected manuscripts, 
No notice ts taken of anonym@us communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. | 


The ‘“ Transmission Eastwards Round the Globe of 
Barometric Abnormal Movements ” e 


THE following questions suggest themselves in connection 
with the above matter :—(1) Is it a fact that atmospheric move- 
ments of such small amplitude take the form of waves, and, if 
so, that the waves have so slow a rate of travel? (2) How is it 
to be accounted for that the waves travel eastward more slowly 
than westward? And (3) IIow can it be explained that they 
appear at an eastward station with a greater amplitude than at a 
westward ? 

With regard to the first question, it may be said® that almost 
absolute proof of the existence of such waves can be brought 
forward. A recent investigation, the results of which are not 
yet published, has shown that a barometric wave measuring from 
maximum to minimum only *108 inch, which occurred in Western 
India in 1877-75, was accurately reproduced over the same 
region three years later, namely, in 1880--81. Tee wave at the 
time of its reappearance had all the Jarger details which it 
possessed during its original appearance, these details agreeing 
in many cases to within less than ‘oor inch, But whereas the 
amplitude in 1877-78 was ‘108 inch, in 1880-81 it was only 
048 inch. Waves have also been recognised which appear in 
the summer half of the year at the northern part of Western 
India and travel southwards, arriving at the southern parts 
between two and three months after their appearance in the 
north ; and also waves which appear in the winter half of the 
year at the south and travel northwards. This movement from 
north to south and from south to north during alternate halves 
of the year has been traced regularly since 1869; and indeed is 
so constant that in many cases it has been possible by means of 
it to calculate quantitatively the average position of the barometer 
during the next three months. 

The second question was answered in my paper which you 
were good enough to publish in your issues of the gth and 16th 
ult. Owing to the upper air currents travelling from equatorial 
to higher latitudes, and the lower air currents travelling equator- 
wards, there must be in high latitudes a general movement of 
the atmosphere eastwards, whereas in tropical and subtropical 
regions there must be a general movement westwards. This 
at once explains why in tropical and subtropical regions the 
atmospheric waves should travel more rapidly westwards than 
eastwards, 

e The third question is a difficult one, and the answer not per- 
haps quite satisfactory. W it were the case that undulations in 
fluid bodies become heaped up and increased in amplitude 
when travelling in a direction opposite to that of a current, and 
are affected in a contrary way when travelling with the current, 
a satisfactory answer might be furnished. 

But an explanation may be sought in a different direction. If 
the circumstances of any latitude situated a little way from the 
equator be considered, it will be noticed that two “principal air 
currents are flowing there—a lower one with a westward com- 
ponent of a certain velocity, and an upper one with an eastward 
component of a less velocity. Now it may be supposed that 
these two currents are affected by waves of two kinds, the first 
being waves common to the two currents, the second being 


! waves which have been generated in tht two,cufrents in regions 


from which they are proceedipg. And there are two reasons 
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why this latter class of wave; should affect the barometer more 
strongly in the case of the cu ‘rent with the eastward component. 
In the first place that current is proceeding from the tropics, the 
region in which all great atm spheric movements originate ; and 
in the second place there is a greater mass of matter moving 
with it than with the other current, there being not only an 
equal quantity of dry air returning northwards tp compensate for 
that which is flowing somthw ids, but there being also a consi- 
derable quantity of water vapour, which does not return south- 
wards in the form of vapou, but, having been precipitated as 
rain, returns with the ocean currents. It may not be easy, but 
still it is perhaps possible, t> d@monstrate how this fact should 
explain the greater amplitude of the eastward than of the west- 
ward transneitted waves, A. N. PEARSON 
Meteorological Office®Bon.bay, September 4 





e 
Apparent Disappearance of Jupiter’s Satellites 


ON the morning of Octobe: 15 next Jupiter will appear to be 
deprived of the satellites usuclly attending him. This somewhat 
rare phenomenon has only been observed on four occasions 
during the present century, as follows :— 


© May 23, 1802 September 27, 1843 
April 15, 1826 August 21, 1867 


In 1826 the disappearance of the Jovian moons extended over 
an interval of 2 hours; in 1843 the interval was thirty-five 
minutes ; in 1867 I hour 4!} minutes; but on October 
- the phenomenon only endur?s tg minutes_(z.z. 3h. 56m. to 
in trafa. a.m.). The second, third, and fourth satellites will be 
planet, Wross the disk, waile the first will be occulted by the 
transit, while.tirast 21, 1867, the first, third, and fourth were in 
These occasions offetud wai eclipsed, and afterwards occulted. 


appearance of the satelliteec ot opportunities for comparing the 


1 


the dusky spots which were fouf,in transit, and for re-detecting 


Dawes, Secchi, and others, On ‘g distinguished upon them by 


. 1: “> -+ 21, 1867, I observed 
the phenomenon with a 43 inch refractor; 2? Ano ced that the 


satellites appeared nearly a: dark and distinct a.s., ; 
while projected“on the disk of their primary. Ar SnACONs 

There is a remarkable a,zreement in the intervals Separariag 
this rare occurrence. Between the disappearances of May 23, 
1802, and April 15, 1826, there is a period of 24 years less 38 
days (= 8728 days), and bı tween those of September 27, 1843, 
and August 21, 1867, 24 ycars less 37 days (= 8729 days). The 
other intervals are irregular, there being 17 years 165 days 
between that of 1826-1843 and 16 years 55 days between that 
of 1867-1883. If, howeve:, there is a regularly-recurring cycle 
of nearly 24 years, as the : bove dates apparently indicate, after 
every alternate disappeararce of these satellites, then we may 
expect a repetition of the phenomenon on about September 7, 


1907. W. F. DENNING 
Bristol, October 6, 1883 








The linglish Viper 


IN regard to the English ziper, I send a small contribution to 
the information that Mr. R. Langdon seeks in your issue for 
August 2 (p. 319). During i residence of more than twenty years 
on the outskirts of the Fore.t of Dean, the following facts con- 
cerning the adder’s bite cam: more or less under my notice :— 

1. A girl was bitten on ‘he thumb, she sucked the bite, and 
her head, throat, and tongu2 swelled so much that she nearly 
died of suffocation and starvation. She was laid up more or 
less for six months, and folks said that she was never herself 
again, but became ‘‘silly-lil.e,” but sg far as my memory goes 
she was but weak minded before the bite. 

2, A gamekeeper was bitten on the thick part of the hand. 
He could hardly get home, :.nd did not leave his bed for three 
months afterwards. - 

3. A woman in the Foresi was bitten on the thumb, her arm 
swelled, and became black, but on the application of a herb 
(which I cantiot identify, theugh she called it ‘‘adder’s tongue”), 
the swelling went down at «nce, and in a day or so no trace of 
the bite remained. 

4. Though the following case did not occur in our neighbour- 
hood, yet as the patient was a family connection, and the details 
were given me by his moth:r, I bring it forward. The young 
man was bitten m the hand, and his arm swelled rapidly to such 
a size, that the coaf sleeve hid to be cut open, The youth was 





udder; they never died from the bites. 








ill for many months, and more than a year afterwards had n t 
regained his former mental and physical condition. 


g, Cows were often bitten on the legs, but more often on the 


6. Sheep often died; and lambs,eso far as memory serycs, 
did so invariably. 


7. A pointer was bitten on the chest. The bit€ did not bie., 


but the dog swelled quickly and could not walk ; it was ill for 


a long time, but did not die. l 

8. I remember hearing that a little girl had died from the bie 
of an adder ; but 1 mention the case with little confidence, as it 
did not come within the limits of my observation. 

In 1865 or 1866 adders were more numerous in our neight.ci `- 
hood than the ‘ oldest inhabitant ” had ever known them to ts. 
The farmers were advised to turn their pigs into the fields, avd 
and the result was that wherever the pigs ranged the adders wee 
nearly exterminated. @ A student of folk-lore would find a wile 
field in the traditiofis respecting the adder and its bite. In our 
neighbourhood the fat of the adder, especially that of the bite ;, 
was considered the best antidote for the bite. To roast an adder 
alive was not only®a means of relieving tig sufferer, but y 
making ‘‘ the evarmin squeal” it was said to draw others fron 
their holes, and thus lead to their destruction. a 

j KATHARINE B. CLAY Pat ~ 







THOUGH not ply to Mr. Langdon’s question, y ¿t 
ostscript to my wife’s letter. . 
In this district we have two venomous snakes, the rat tlesna: e 
and the copperhead. The former is now becoming scarce, lut 
the latter is still common. I have newer been able to learn t} ıt 
any human being has been killed by the bite of either of the e 
snakes in this neighbourhood. Bites of the rattlesnake are ex- 
ceedingly rare, but I have knownsome, and heard of many j r- 
sons who have been bitten by copperheads. 

1. A lady was bitten on the foot at her garden gate ; the lg 
swelled up to the thigh, and was exceedingly painful. Sheva- 
more or less ill for a week. 

2. A boy was bitten on the foot, and the leg swelled « J 
turned black. No remedies were applied for many hours. A 
poultice of some herb which I have not been able to ident.ry 
was put on the wound, and in twelve hours more the swellizg 
had gone down, and the boy cowld walk. 

“3, Ina third case of which I have heard tfe wound was s.id 
to reopen, or at least to become irritable, every year at the d ie 
(0 e bite, 

4. jend of mine had a dog which was bitten by a cop} *r- 
head. He ‘reated the wound with new milk, but the dog dicd. 

5. In one case Ofyhich I have heard a man was bitten by a 
rattlesnake, but thoug not know the details of the cz-e, 
the man is still alive. 

6. A dog belonging to the friend mentidned above was bit en 
by a rattlesnake, and treated with new milk. Heesccovered. 

I have heard of and known other cases of snakebite, ut 
similar results followed. The remedies recommended for snake- 
bite are too numerous to mention. Whisky in large dose is 
the most popular, and it never seems in such cases to prodrce 
intoxication. The common remedy—‘‘ the fat of the snake tnat 
bit you”— is, I suspect, an ingenious device for insuring the i.e- 
struction of the reptile. It would appear as if the bite of thet vo 
snakes which I have mentioned can hardly be as deadly as is 
commonly supposed. The frequent swelling of the head end 
tongue appears to me to be caused by sucking the poison frm 
the wound when a sore may have existed in the mouth. Mv ch 
probably depends on the size and condition of the snake, .he 
time of year, and the place and depth of the bite. 

E. W.eCLAYPOL:. 

New Bloomfield, Perry County, Pa., September 3 









Solar Halo 


I HAD the pleasure of witnessing, this morning, what 3'r. 
Backhouse refers to in the last number of NATURE (p. 515) “as 
seen on rare occasions~a small portion of an ordinayy hclo 
brilliantly coloured.” 

Looking from a window at 9.40 a.m. towards the south-e-.t, 
I saw a brilliant patch of light which for a moment I tool: to `e 
the sun, but which I soon perceived was part of a solar halo, ne 
sun being (roughly speaking) 20° distant in a horizontal line. ° 

The colours were exactly those of the gainbow, especially at 
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the red end ; at the violet the light was so brilliant as to appear 
almost white. The only clouds at the time were bars of white 
cirri, and it was across some of these that the halo showed itself. 


-iS lasted for eight minutes, and then began to fade as the cirri 


moved away, but the colqirs again brightened, and were still 
visible, even when the sky was apparently clear, although, where 
the patch of coleur remained, very faint cirri could still be per- 
ceived behind and through the brightness. At 9.51 the whole 
had disappeared. ‘I'he wind at the time was nearly due north. 
I should like to know whether these solar halos are considered 


to be profuced by ice-crystals in the higher regions. They 
appear to me quite as prevalent in summer as in winter. 
Great Malvern, October 2 E. BROWN 





A Remarkable Rainbow} 


THE phenomenon of supernumerary bow? noticed by **L.€,” 
on September 24, has been repeatedly observed and described. 
Various explanations have been suggested; and “ L, C.” will 
probably find what he wants in Archdeacgn Pratt’s paper in 
Phil, Mag., ath sees, vol. v. pp. 78-86 (1853). 

A. RAMSAY 





ct. ” 
v ? ~ 


: Meteor 
A SPLENDID meteor was summ ya i 
about nine o'clock. It’ passed from thee ee eben 
Pole star, to the west, where it vanished instantaneously without 
bursting. The nucleus measured, I should say, at least 5’ of 
arc in breadth, and was extremely brilliant. A. TAUN 
31, Mornington Road, N.W., October y 


A Palæolithic Flake 


IT may interest some of your readers to know that I found 


- last week a Palzeolithic flake in some gravel at Gray’s Inn Lane, 


where they are now making excavations for sewers. It is a 
somewhat large, flattish, subtriangular flake of implement-like 
form, exhibiting a large cone on the plain side towards the’ butt, 
and the other side showing several facets ; ochreous all over, 
and somewhat abraded. There is one in the British Museum 
from this spot, only it is an taplement, black, lustrous, and 
spear-shaped, and Seems to have come from a higher stratum 
than the flake before mentioned. Mr. W. G. Smith hasan 
implement from Drury Lane—brought to him by an excavator 
instructed by him to look for implements at Shacklewell, and 
while at work at Drury Lane he found one,. and, recognising 1f 
as an implement, brought it to Mr. Smith. Te 1s subtriangular, 
worked all over on both sides, blackish indigo, lustrous, and 
very slightly abraded. These arc as yet the only relics of Palæo- 


lithic man recorded as found in Central London. 


49, Beech Ggreet, E.C. G. F. LAWRENCE 





Hop “Condition ” 

I OBSERVE that it is asserted in a German technical journal 
that the golden microscopic dust on hops, which English growers 
call * condition,” and in which the finest properties of the hop 
are supposed to reside, does 7z increase in quantity, as generally 
it is-supposed to do, with the growth of the inflorescence. The 
quantity on the plants is declared to be as great when the buds 
are first developed as at maturity. Can any of your readers 
oblige me with observations or references in point ? 

H. M. C. 





JOACHIM BARRANDE 


Te announcement that Barrande has passed away 

will be received with sincere regret in every quarter 
of the globe where geology is cultivated. His death 
severs, another of the few remaining links that connect 
the present generation of workers with the early pioneers 
of geological’science. Born in 1800, he was eventually 
appointed tutor to the young Duc de Bordeaux. So at- 
tached did he become to the royal family of France, that 
when Charles X. abdicated he voluntarily went into exile, 
accompanying his young pupil to Prague, which remained 
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his domicile thenceforward to the end of His long life. 
It was duting the early years of his exile that he gave 
| himself to natural history pursuits. In a brief visit to 
Vienna he came upon a copy of Murchison’s#“ Silurian 
System,” then recently published, and finding some of 
the fossils therein figured to resemble others which he 


had himself pieked up in Bohemia, he on his return: == 


began to look more attentively at the rocks of his neigh- 
bourhood. Getting more interested with every fresh 
excursion, he began to open quarries and employ work- 
men to search for fossils. pn order the more easily ‘to 
direct their work he laboriously acquired their language. 
Year after year he continued these researches, devoting 
to them his time, energy, and f€rtune. He became 
the prince of fossil collectors. But at the same 
time he applied himself with unwearied industry to 
the scientific study of the fossils and of the rocks con- 
taining them. By degrees his labours took shape, and 
there resulted from them his colossal work, the “ Systéme 
Silurien de la Bohême,” a noble monument of scientific 
enthusiasm. It was begun as far back as 1852. Since 
that time no fewer than twenty-two massive quarto 
volumes of text and plates have been peblished. Unde- 
terred by the remonstrances of a publisher who would 
insist on counting the cost and the sale, Barrande was 
his own publisher, and prosecuted his labour of love 
down: to the end of his life. His numerous separa 
papers on geological subjects began to appear i y in 
and have been continued to the present timesgZasional] 
exile for upwards of half a century, Barrarsen interest 4 
mae props ry and eased. an unfinching 
? zor accept any distinction 


royalist, refusing to do any & OF é ie stan! 
which might seem to sfomise his political principles. 


‘nag-O be nominated a corresponding 
He even decli rench Academy. But honours were 


foe A gon him by the scientific societies of other 
pfies. Due tribute will no doubt be paid to his 


cientific achievements ; for the present we have time 

y to offer these few lines to the memory of one of the 
most unwearied and profound students of palzontology, 
and one of the most upright and honourable of men. 





THE SANITARY CONGRESS ON HOUSE 
SANITATION 

A CONSIDERABLE amount of attention was given 

` at the recent Congress of the Sanitary Institute in 
Glasgow to the question of house construction,’ and to 
the evils which are attendant upon the present system 
under which human habitations are erected both in the 
metropolis and elsewhere. When it is remembered how 
large a portion of time the inhabitants of this country 
are compelled, by reason of climate and otherwise, to 
spend inside their dwelling houses, it is obvious that the 
health both of the present’and of future generations 
must be largely dependent on the sanitary condition of 
those dwellings, and that very earnest consideration 
should be given, both by experts in matters of building 
and also by the public themselves, to the sanitary details 
of house accommodation. And yet it is notorious that 
houses, which are faulty in almost every particular relat- 
ing to health, are week by week being run up by hun- 
dreds and thousands; that even where money does not 
enter into consideration the dwelling-rooms of mansions 
are left without any provision for ventilation whatever : 
and that both the wealthy and the poor are stricken. with 
disease by reason of the foul air Which has been conveyed 
from the sewers into their homes as the result of arrange- 
ments which are, in point of fact, almost always more 
costly than should have been the more simple appliances 
which would have prevented the possibility of such an 


occur}; ‘nce. b 4 
As jhe law now stands there-are ceftain evils which 
6 ` 
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cannot be controlled either by any existing statute or 
under by-laws. Thus, vhereas a reasonable width of 
street may be secured >y means of a by-law, there is 
absolutely no provision tc prevent the erection of houses 
of such a height as effectually to exclude sunlight, and 
so it comes to pass that windows oen, not on to 
bright, dry, open spaces; but into comparatively narrow 
thoroughfares which tend to remain damp -and im- 
perfectly lighted. Prof. 'Tyndall’s experiments as to the 
arrestation of infusorial life by solar light should alone 
suffice to secure for the snaces about our dwellings ample 
exposure to the rays of the sun, for he has clearly shown 
that, after‘infecting cgrtain sterilised infusions and expos- 
ing one set where no sun could reach them and another 
set to the influence of th: syn, infusorial life was much 
more rapidly developed ir, the former than in the latter ; 
and this notwithstanding the fact that the temperature 
of the flasks exposed to solar influence was far more 
favourable to.the develop nent of low forms of life than 
was the case as regards the others. It has also been 
decided by the law officers of the Crown that the height 
of rðoms cannot be regulated either under any general 
statute or by means ofaty-law. As to this, however, we 
note that Mr. John Honeyman, a well-known architect, 
strongly advocated at th: Congress the desirability of 
low ceilings in small houses, alleging that such an ar- 
rangement, by inducing economy in construction, facili- 
ties for warming, and other incidental advantages, would 
tend to prevent overcrowding and also add to the com- 
fort of the lower classes. There can be no question that 
wherever the height of a room is such that the upper 
portion becomes a mere ‘eservoir for overheated, stag- 
nant, and vitiated air, and whenever adequacy of floor 
space per head of the occupants is sacrificed on account 
of an increased cubic spac? resulting from a high ceiling, 
then distinct harm results from the loftiness of the apart- 
ment ; but, due regard being paid to ventilation by means 
of windows opening nearly up to the ceiling level and 
other contrivances, a rezlsonably high apartment has 
distinct advantages over many of the low ones which are 
now constructed. 

Turning, however, to mztters which are well within the 
control of sanitary authorities, the members of the Con- 
gress were unanimous in condemning the present system 
by which dwelling-houses are now constructed. Thus, 
instead of covering the ground surface of the sites of new 
houses with concrete so as to prevent both moisture and 
effluvia from any neighbouring leaky drain from ascending 
into the dwelling, the builders round about London and 
elsewhere either put their brick foundations directly on 
to the clay or other soil, or else they provide a material 
which can only be regarded as a make-shift in so far as 
imperviousness is concerne ], and even this is only placed 
immediately beneath the house walls, Then again, 
pieces of tarred felt are inserted in the place of adequate 
damp courses, and so it cones to pass that, within a few 
months of occupation, the rssidents are, apart from other 
evils, exposed to one of the principal predisposing, if not 
exciting, causes of phthisis. As for drainage, this work 
can, as soon as completed, ‘xe hidden out of sight, and it 
is notorious how much illness has reSulted, and how many 
lives have been sacrificed, to the want on the part of 
builders of the most elemen ary knowledge in connection 
with the construction and adequate ventilation of house 
drains. 

In dealing with these aid other allied subjects, the 
several speaKers paid a tfioute of praise to the Model 
By-laws which have been ssued by the Local Govern- 
ment Board, and which in their annotated form fully 
explain, by means of diagrams and otherwise, how all 
the various health and other requirements may be most 
effectually provid=d. Byt even where such by-laws have 
been adopted, we ‘fear thev are in many instances not 
enforced ; and evidence was givtn at the Congress to the 
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effect that the principal offenders are themselves often 


members of the authorities whose duty it is to see the 


several provisions carried out. 


As long as this is the 
case, subordinate officers can 


hardly be expected to 


perform their duties efficiently, and the primcipal remedies 
needed are, firstly, 
working men, and 
and in an easily acquired form, a knowledge,as to the 
elements of house sanitation ; 
nation on the part of the public to elect as members of 
local authorities only those 
and who will use it for the public benefit. 


by means of congresses, lectures to 
such measures, to spread broadcast, 


and, secondly, a determi- 


who have such knowledge 


@ 
THE ASTRONOMISCHE GESELLSCHAFT 
[FROM OUR VIENNA CORRESPONDENT] 


e ® 

THE meeting of the Astronomische” Gesellschaft was 

held tis year on September 14, 15, and 16, in the 
There was a good 
attendance, and among others present we observed the 
astronomers Auwers of Berlin, Gould of Cordoba, Pick- 
ering of Cambridge, U.S., Elkin of the Cape, Loewy and 
Janssen of Paris, Foli of Liége, Gylden of Stockholm, 
Engstroem of Lund, Oudemans of Utrecht, Foerster of 
Berlin, Vogel of Potsdam, Gautier, sen. and jun., of 
Geneva, Thiele and Pechule of Copenhagen, Wagner, 
Hasselberg, and Dubiago of Pulkova, Bruhns of Leipzig, 


Wolf and Schönfeld of ~Bonn, Gruey of Besançon. lng- 
land was represented by Prof. G. Forbes, The head 


of the Ministry of Public Instruction in Austria, Dr, 
Siedler, having welcomed the assembly in the name ot 
the Government, the president, Prof. A. Auwers, biiefly 
addressed the Congress. For the second time, he said, the 
Congress held its sittings in those halls. The first time they 
met there they found in this building the old observatory. 
They now beheld an institution which in magnificence was 
hardly matched by any other institution if the world and 
surpassed by none. The President then thanked the 
Government for their friendly welcome, and the assembly 
for the Iarge attendance present. The subjects which 
were the order of the day were then taken up. From the 
report of President Auwers on the great zone under- 
taking, it appeared that the observations of all the obser- 
vatories in connection therewith might be deemed com- 
pleted, so that next year they would be in a Qosition to 
enter on the printing of the official catalogue. It was 
further shown that the preparations for extending this 
enterprise to the south as far as 23° or thereabout. 
Southern declination, an object which for several years 
had been in contemplation, were so far advanced that 
the scheme might now be considered as secured. In 
the course of the three sittings of the Society a 
large number of interesting addresses were given and 
demonstrations made, most of them followed by lively 
discussions. 

Prof. Bruhns spoke on astronomical refractions, and 
on the formulz according to which from the observed 
refraction the law of reduction of temperatyre in the 
atmosphere might be determined. Gylden referred to 
Investigations he had made on the subject of the pertur- 
bation theory of planets, and to the labours of the Stock- 
holm Observatory towards drawing up tables of planets 
in accordance with his theory. Prof. Weiss (Vienna) 
produced the two printed volumes of the annals of the 
Vienna Observatory, as also the first sheets of his pew 
edition of “The Wonders of the Heavens” by Littrow, 
and showed drawings of Jupiter and Saturn, executed by 
help of the 27-inch instrument of the Vienna Observatory, 
together with drawings of lunar macule taken by means 
of the 12-inch instrument of the same observatory. 
Photographs of the sun’s corona takers in full daylight, 
sent by Dr. Huggins and laid Before the megting? by 

di 


566 








Prof. Weiss, were received with much approval. Dr. 
Elkin reported parallax determinations of southern stars 
“aecuted by him and Gill at the Cape, especially that 
of-a Centauri, which might be fixed at about °75 sec., and 
that of Sirius, which increased to “4 sec. 

Piekering drew attention to photometric investigations 
carried out at the observatory of Harvard College. 
Janssen (Meudon) spoke on the observations which had 
been mack in connection with the sun’s eclipse of May 6 
this year, discussed the photographs of the corona they 
had taken, and referred to the efforts made by Palisa 
with a view to discovering an intra-Mercurial planet, 
efforts which, as was well known, had yielded a negative 
result. 
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THE NORWEGIAN CIRCUMPOLAR STATION 


| Re is with pleasure that I respond to the invitation of 

NATURE to give an account of our labours here 
during the last twelve months, and I may, in doing so, 
state that I havg purposely delayed writing these lines, in 
order to be able to give the result of our researches during 
a whole year. 

The Norwegian Government have contributed theis 
share to the international research of the physical con- 
ditions of the Polar regions by the establishment of the 
observatory here at Bossekop in Alten (Finmarken). The 
station, which is situated at the þottom of *the Alten 
lat. and 23° 15’ long., commenced its 


observations made in the Berlin Obeervatory, by which ' labours on August 1, 1882, which are to be continued 
i until September 1, 1883, in accordance with the pro- 


he endeavoured to prove that the one gr8und-pillar of the 
Berlin Observatory on which investigations had hitherto 


been conducted had for the last twenty-five years been : 


subjected to angular movements which were connected 
with the eleven years’ period of solar spots. 
annual averages of inclinations of the pillar from 1856 to 
1881 adhered as closely to Wolf's relative numbers as 
did the annual averages of the magnetic declination. 
From these facts Prof. Foerster drew the conclusion that 
very considerable effects could be traced from the radi- 
cal changes of the cleven years’ solar period. In connec- 
tion with this communication of Foerster’s, B. A. Gould 
reported how he had made quite similar observations on 
the sea-coast. Prof. Oppolzer (Vienna) spoke of investi- 
gations he had made in the Vienna Observatory with a 
view to determining the length of the seconds pendulum 
and the influence of the simultaneous oscillations of the 
stand. Foli gave an account of his examinations into 
the daily nutation and precession of the earth and his 
new tables of precession, and communicated some 
information regarding the observatory of Liége. Pechule 
(Copenhagen) sought to refute Stone’s assertion that 
there was a difference of 14 sec. between the former and 
the present Jugian year, anê assertion which had already 
been declared by Airy to be incorrect. He pointed out 
where Stone had committed an error in his calculations, 
and brought forward proof to show that the difference 
amounted to but four seconds every thousand years. 
Oudemans (Utrecht) corrected an assertion of Stone’s 
that there was an error of 28 sec. in the reduction from 
median to sidereal time. Steinheil (Munich) referred to 
new constructions of telescopés calculated by him, and to 
the influfnce of the prism in the case of refracting 
telescopes on the sharpness‘of the image, in respect 
of the achromatism of the images, and to the means 
by which he counteracted the prejudicial effects in such 
cases. 

On Sept. 15 the members of the Congress visited the Ob- 
servatory. The astronomers were highly satisfied with the 
arrangement of the observatory andthe system of apparatus. 
The 27-inch instrument, supplied by Grubb of Dublin, 
and described in NATURE shortly after its completion, 
was an especial object of interest. Unfortunately the 
sky was clouded, so that it was impossible for the astro- 
nomers to carry out the observations they had intended 
with thìs powerful instrument. In reference to ad- 
ministrative matters we have also to mention Foerstcr’s 
report on the conclusions of the International Commission 
respecting Kiel as an international centre, particularly in 
regard to the contributions of the respective astronomical 
institutes. On September 16 a social excursion was made 
to the neighbouring Kahlenberg, and this event was also 
mate the occasion of the bap:ism of several newly dis- 
covered planets; the planet 234, discovered by Peters, 
receiving the name of Barbara; the three discovered by 
Palisa (Vienna) being called (229) Adelinda, (231) Vindo- 
bona, (225) Henrietta. It was resolved that_the next 
meeting of the,Society should be held at Geneva in 
1885. x è 7 


The : 


gramme of the Polar Congress held in St. Petersburg in 
1881. The equipment and instruments of the station, as 
well as its whole organisation, are also in accordance with 
the principles formulated by the Polar Congresses held 
in Hamburg in 1879, in Bern in 1880, and in St. Peters- 
burg in 1881. The personnel of the station consists of 
the writer as chief, Doctors C. Krafft, sub‘chief, J. Schroeter 
and F. Hesselberg, observers, and Herr O. Hagen, instru- 
ment maker and caretaker. 

The obligatory observations embrace astronomical 
observations, readings every hour of the meteorological 
and magnetic variations, absolute measurements of the 
terrestrial current’s three components, and studies of the 
aurora borealis. For the hourly observaons the day 
and night have been divided into four watches of six 
hours each, which are taken by each one in turn. 

In order to effect the astronomical observations, z.e. the 
determination of time and place, a small observatory 25 m. 
in length, breadth, and height has been erected of deals, 
the roof and the southern and northern walls of which are 
provided with shutters to be opened during meridian obser- 
vations. On a fixed pillar in the centre is placed a 
universal instrument by Repsold, besides which we 
possess three box chronometers by Frodsham, Kessels, 
and Mewes, the last named being regulated by star time, 
as well as two pocket chronometers by Kessels and 
Brécking. 

The weather during the winter and certain other cir- 
cumstances have to some extent affected the astronomical 
observations, so that for the determination of time only 
a few meridian passages have been observed ; but this 
circumstance is of no consequence whatever, as the station 
is independent of local determination of the time for 
ascertaining the absolute time, viz. the common mean time 
of Göttingen, which has been adopted at all the Polar 
stations as the common time, and which we receive from 
the observatory at Christiania through the telegraph 
office, about ten minutes distant, twice a week, at 9 a.m. 
on Sundays and 8 a.m. on Wednesdays, Greenwich time. 

We have, however, a few meridian passages and obser- 
vations of time with corresponding sun altitudes, which 
may be used for the verification of the longitude of the 
place. The Polar altitude has been verified by the 
measuring of circummeridian altitudes of the sun and 
Polaris. The univ&sal instrument has also been em- 
ployed for the determination of azimuth for the observa- 
tions of the aurora borealis and the magnetic declination. 

Of magnetical instruments we have a set for the deter- 
mination of the elements of the terrestrial current, viz. 
a unifilar magnetometer by Elliott Brothers of London, 
and a Dover inclinatorium, btth verified 4t Kew. The 
variation instruments, which are constructed on Lamont’s 
principle by Prof. Mohn, and executed by Herr C. Olsen, 
optician, of Christiania, consist of a variation instru- 
ment, a unifilar apparatus with two fixed deflectors for 
the observation of the variations of the,horizontal inten- 
sity, and a _unifilar apparatus with vertical bars of soft 
iron as deflectors, whose*magnetic moment varies accord- 
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nges in the? vertical intensity. We have 
se instruments-exactly similar in construc- 


| 
: 
mer uc- | marble slab attached to them, on which the 
one is Kept in reserve. All the magnetical | 
i 


are placed, viz. one on each of the six p 
reading telescope on each one ofthe remaini 
am (Fig, : The needles in the six instruments are gxi 
+ sections, and arranged as fol- | size as well as in magnetic moment. They 
east is the vafiation chamber, | lamellar watch-sprin g, separated byt 
jäke room for both sets of instru- | brass, and are about 9 cm. in length. 
er large, viz. 79m. long, 5m. | and parallel with the same, ai 
It has been constructed. partly the image of the scale (paper. 
the ground having been hol- | perpendicularly on the reading 
bout I m, where the floor. has’) the focus of the telescope. Each. 
1 have first been covered with regards the intensity instruments, been 
3y turf. The roof has first been | during great perturbation, and we have bee 
pager, and then with turf and | to lengthen the €cale on the side most expos 
rhe observatory the appearance of | an auxiliary scale. The scale is divided inte 
l The object of this.is, of course, | the distance between mirror and scale 
peratire in the room as constant as 1719mm., making the value of the angi o 
have in fact fully succeeded in doing, | the scale exactly 1’. The reading te 
ations have seldom exceeded 5° to. 6” C., | sets are fixed on a common vertical axis, 
€ ten perature during twenty-four hours | zontal intensity being highest, the one f 
m 2 to 3%. The lowest. temperature | the centre, and the one for vertical i 
hamber during the winter was — 3° C. | jg also the order in which the instrum 
» wh le the highest during the summer reading of all three being easily effect 
dow: there are none ; but lighting is twenty seconds. 5 
ans of four petroleum lamps, which are kept The regular magnetic variatio 
: previously stated, effected every” 


being taken of each instrument. At fixes £ 
Ist and the 15th of the month, readings: 

fifth minute, while, during a certain how 
days, the variations of the declination a 
intensity are read every 20th second. M g 
ances, some even of great violence, have € 


cteġ in the magnetic observatory in 
diagram (Fig, 1). This observa- 
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uxiiary scale, o 
intensity. 
The zero of the variation instrament: 


| trolled by direct simultaneous obse 
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| tems, compared once a week, and 4 
| Measurements of the three terrestrial ma 
effected several times during the mon 
| | magnetometer is employed for determ: 
to the faint heat emitted bythese | as well as the horizontal intensity, 4 
imstaijce that the average temperature | both vibratory motions and deflectio 
inter, was several degrees above freezing- | deflector at two different distances 
ha this under an open-air temperature of —20° C. | torsion on the position of the declination t 
e great variation chamber a small ladder leads determined by deflections in the manner a 
n-aperture in the western cross wall up into a | Lamont in his “ Handbuch der Erdmagn 
y y r5 m., which opens into the | The inclinometer is provided with four < 
3l measurements. This is 2'5 m. | three are in use, and during the last: ha 
he ght, and from this a door leads | have been used during inclinatory 
while it is also provided with a small® have given results with a pretty uni 
tern wall, In th® corridor is a parti- | matter of course, every reading duri 
lty to prevent as much as possible | ments has been accompanied by a st 
ature in the variation chamber. | taneous reading of the corresponding vz 
mstructed of rough deals, while the use’! ments. 
Ours n carefully avoided. The whole | For the study of the aurora borealis we have. 
s of wooden pegs, and the roof- | a theodolite which has been constructed by Pr 
Wnails, The lamps have been | and finished by Herr C. Olsen. The theo 
ass wire or placed on wooden tripods; while | excentrically attached conic tu be, which s 
he doors are of brass, and the handles of | The small ocular end is closed by a 
al circular hole a little larger than the 
r eight pillars have been raised | The objective end, which forms the 4 
ement. These pillars rest on | is completely open, with a cross 4 
een laid at a depth of about pended therein. The one half o 
> floors and run free through | the tube, the ocular part, is a se 
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other half, the objective part, is constructed in open trellis 


work, partly in order that the wire cross may easily be 
s&n when a lantern is held at its side, and partly on 
account of the balance. e The horizontal as well as the 
vertical circle, is provided with noninus, whereby 10’ is 
read directly antl 1’ may easily be ascertained. To the hori- 
zontal axis belongs a libella, on which each part represents 
1’. A massive base of cast-iron—a vertical column with 
three projectors at the foot, each one with a foot-screw— 
gives the instrument an exceedingly solid rest, and keeps 
the due level for weeks when the instrument is not sub- 
jected to gales or other violent exterior influences, Our 
station possesses two such theodolites, while the Swedes 
at Spitz n have three, the Dutch on board the Varna 
two, and Dr. Sophus Tromholt, at Kaugpkeino, one. 
Aurore have n seen here during the winter almost 
every night, and during all weathers, thus, even behind 
cumulo-stratus clouds, oscillating waves of the aurora 
borealis have at mes been observed. Proper measure- 
ments have, however, of course only been effected on 
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clear nights. With Dr. Sophfs Tromholt, who has, as 
the readers of NATURE know, from his communications 
to this journal, during the winter sojourned at Kautokeino 
specially for his researches on the aurora borealis, we 
have arranged to measure at agreed periods the eleva- 
tion of the aurora in the common plane Kautokeino- 
Bossekop. We ‘have effected a number of such mea- 
surements here, which will, I believe, give important 
results as this phenomenon, when com with 


those made By Dr. Tromholt. A closer auxiliary station * 


for parallax measurements w&s also contemplated here, 
and to this end I had a pillar raised in an o lace 
for a theodolite, about seven kilometres sou of our 
station, but the’ want of telephonfe connection and 
assistants, I regret to say, prevented this project from 
hang carried pee ° 

e auroral forms or types which have appeared here 
have been those generally AON, from the Staga corona 
to the modest pulsating little luminous cloud, but as a 
characteristic feature attending them all I must mention 
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Fic. 2—The Norwegian Circumpolar Station at Bossekop. a, 


instrument: / auroral theodolite; g, instrument for recording the auror 


the absence of stability in the types. Thus only on a 
few occasions has there been an opportunity of watching 
the quiet stationary arc, but in general the auroræ have 
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magnetic observatory; 4, vane; c rain-gauge; a, black-ball thermometer; ¢, transit 


observations. 


aneroid, but this we have fortunately had no need of 
using. 
For the protection of the thermometers we have 


wafting draperies and shining streamers with serected a wooden cage on four poles aie the north, 
? 


ee 

ever-changing position and intensity. 

As often as there has been an opportunity, spectro- 
scopic researches have been effected with a Wrede’s 
spectroscope, The well-known yellow-green auroral line 
has always been observed, and on one occasion also the 
red, the position of which we succeeded in fixing approxi- 
mately in the spectroscope. 

The meteorological instruments with which we have 
been furnished are similar to those in use at the meteoro- 
logical observatory in Christiania. A Kew station- 
barometer (Adie) is employed at the hourly observations, 
while a Fortin barometer (Secretan) serves as normal and 
control barometer. Generally a few times a week both 
barometers, which hang parallel in the officef the station, 
are compayed. As a reserve instrument we have an 





with blinds, a doubm back wall and a roof, exactly in 
conformity with Wild’s model. In the centre of the 
cage is the actual thermometer box placed, of sheet iron 
and with a free circulation for the air, in which is to be 
found dry and wet thermometers (divided into 02 C.), 
a3 well as maximum and minimum ones. All the thermo- 
meters, which were manufactused by Adernaan of Stock- 
holm, have several times during the winter been examined 
as to the stability of zero, which has always been found 
perfectly correct. Besides these a black-ball thermometer 
has during the summer been erected, and read several 
times a day. Psychrometer readings haye on some occa- 
| sions been controlled at low temperatures by observations 
with Allnard’s modified orm of Regnault’s hygrometer 
(Golaz, Paris), while absolute determinations of moisture 
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through weighing have been attempted by Dr. Krafft with 
a chemical weight (Bunge), however without result, caused 
chiefly by the circumstance that he was unable to give 
the instrument the proper rest. The observations of the 
directions of the wind have been made by a weather-cock 
fixed on the top of a stripped fir tree, the force being 
“registered by Beaufort’s scale, and the velocity partly by 
Mohn’s hand thermometer, which are used during’ the 
hourly observations, and partly by means of a Robinson 
anemometer placed on the soof of the dwelling-house, 
which is read once in twenty-four hours. Further, one of 
Hageman’s, anemometers is erected in the office, from 
_which the conductor, made of indiarubber and lead pipes, 
is carried outside the house and along the flagstaff in such 
a manner that the absorbing epoint or tube is situated a 
couple of centimetres above the knob of the same. The 
observations with this anemometer have, however, not 
given so satisfactory results as might have been expected 
from my experiences in other places. The cause of this 


is no doubt the circumstance that the instrument used. 


was not a new one, and consequently, perhaps, not very 
sensitive, while the position was, we found, not the most 
advantageous. On the bare ground we have placed 
two rain-gauges—the one square and the other round— 
with a receiving surface of 225 squarecm. each. The 
rainfall here is very small, averaging only 267 mm. per 
year, but during the past twelve months it has been 
rather less. 

The measurement of the snowfall we have found almost 
an impossibility, on account of the frequent gales during 
the winter, which sweep the snow away as quicksand from 
one place and deposit large drifts in others. 

Every month measurements of the temperature of the 
sea have been effected, in the Alten Fjord, with one of 
Negretti and Zambra’s deep-sea thermometers. The 
depth is 100 English fathoms, and the temperature read 
at every tenth fathom. Wehave during these researches 
discovered that from the bottom and 10 to 20 fathoms 
upwards the temperature keeps constaut throughout the 
year, whereas in the layers above this depth some very 
interesting variations occur with the seasons. 

Last winter here has been’ milder than we anticipated, 
the lowest temperature registered being —21°7 C., which 
was read by the minimum thermometer at 8 a.m. on 
December 31, 1882. Under high wind such a tempera- 
ture is unpleasant enough, and with gales we have several 
times been favoured. Thus, on October 5 the velocity of 
the wind under a storm from the north-west was 26 metres 
per second, and on later occasions the anemometer has 
not seldom shown a velocity of from Io to 20 metres per 
second. 

Our labours at this station are now approaching their 
completion, and it is satisfactory to me to be able to state 
that no accident has occurred to our instruments, the 
accuracy ‘of which has been controlled throughout in 
various manners, and that the scientific researches have 
been continued during the entire year without a single 
interruption. 

What the ultimate results of our researches during our 
sojourn here will be it is of course at ge present moment 
an impossibility for me to state, but I feel confident that, 
when all the materials of research have been collected from 
the various circumpolar stations and compared, it will be 
found that the Norwegian station at Bossekop has formed 
an important link in the chain of international meteoro- 
logical research around the Pole. AKSEL S. STEEN 

Bossekop, Finmarken, Norway, August 
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A NATIONAL LABORATORY OF MARINE 
l > ZOOLOGY 


[T is pretty well uħderstood that the Executive Com- 
. , mittee of the London Interfational Fisheries Exhi- 
bition of 1883 will have a sum of money in hand when 
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all expenses connected with the Exhibition are paid, 
amounting to some thousands of pounds. The gentlemen. 
who have organised and carried through this very suc? 
cessful enterprise are to be congfatulated on the popu- 
larity which has attended the Exhibition,and on athe 
amount of interest which they have excited in all classes 
of the community in matters relating to our national Z 
fisheries. Not only this, but the- Committee deserves 
hearty thanks for the valuable series of pamphlets on 
subjects connected with fisheries which it has printed and 
circulated far and wide. These pamphlets are for the 
most part reports of lectures delivered by highly com- 
petent specialists at the “ Conferences ” inaugurated by 
Prof. Huxley under the presidency of the Prince of Wales, 
and amongst therg @re such important essays as that of 
Prof. Hubrecht on oyster culture, of Dr. Day on the food 
of fishes, of Prof. Brown Goode on the fishery indus- 
tries of the United,States, and of Mr. Duff on the herring 
fisheries of Scotland. 

It is not surprising that at the present moment sugges- 
tions should be offered from various sides to the Exhibi- 
tion Committee with reference to the best use of the surplus 
funds in its hands. No one will pretend for a moment 
that the Committee has not the full right to make what 
use of those funds it may deem most fitting; and the 
public has every reason to feel confidence that the ulti- 
mate decision of the Committee wjll be made with the 
intention of doing what is best for the national interests 
bound up with our fishery industries. At the same time 
itis a legitimate thing for men of public position and 
responsibility to place before the Committee suggestions 
as to useful modes of employing the surplus funds in its 
hands. Accordingly we note with satisfaction that a 
number of our leading biologists, whose opinion upon 
this matter is certainly entitled to very great weight, have 
placed before the Committee a suggestion for the founda- 
tion of a laboratory upon the British coast, which shall be 
devoted to the study of marine animals and plants in 
relation to fisheries. A similar proposal as also been 
independently placed before the Exhibition Committee 
by the executive of the British Association for the 
Advancement of Science. 

It is a very striking fact that the one point in which all 
speakers at the Conferences held during the past summer 
at the Exhibition were agreed was this: that our know- 
ledge of the habits, time, and place of spawning, food, 
peculiarities of the young, migrations, &c., of the fish which 
form the basis of British fisheries, is lamentably defi- 
cient, and that without further knowledge any legislation or 
attempts to improve our fisheries by better modes of fish- 
ing, or by protection or culture, must be dangerous, and 
indeed unreasonable. Prof. Brown Goode, the United 
States Commissioner, declared at the Conference on July 
20 that “the spread of actual scientific knowledge con- 
cerning fish and fisheries was one of the things which, 
above all others, would be the most profitable and satis- 
factory outcome of this Exhibition.” At the same Con- 
ference Prof. Hubrecht, the Netherlands Commissioner, 
said that “he endorsed from the bottom of his heart the 
principle that there must be inquiry, and still fuyther in- 
quiry, before legislation based on scientific and accurate 
principles could be carried out. They must take as a 
motto, more knowledge, more science, more zoology.” 
On the same occasion the Duke of Argyll referred to the 
suggestion which had been submitted to the Conference 
to the effect that the foundation of a laboratory of marine 
zoology might well be undertaken by those who had 
organised and carried out the International Fisheries 
Exhibition. Speaking with the authority of one well 
acquainted with the Scotch herring fisheries, as well as 
with the knowledge of an accomplished naturalist, be 
stated that in his judgment this suggestion was a most 
important one, which he hoped would be brought forward 
in the proper quarter, and that kê should give gill the 
help he could in the matter. i ° 
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The memorandum which we print below briefly sets 
ert the proposal as now submitted to the Executive 

ommittee of the Fisheries Exhibition. It has been 
signed by the following naturalists :—Sir John Lubbock, 
Mr. eP. L. Sclater, Prof. Jeffrey Bell, Prof. Michael Foster, 
Prof. Burdon Sanderson, Prof. Flower, Prof. Allman, Prof. 
~Richard Owen, Dr. G. J. Romanes, Prof. Lankester, Prof. 
Moseley,eDr. Carpenter, Mr, John Murray, Mr. Thiselton 
Dyer, Prof. Milnes Marshall, and Mr. Adam Sedg- 
wick. The absence of the names of one or two influential 
zoologists from this list is explained by their official con- 
nection with the Exhibition, which has rendered it un- 
desirable to ask them to commit themselves in reference 
to a question in the consideration gf which they will 
ultimately have the greatest responsibiliey and weight. 
The memorandum runs as follows :— 


Proposal for the Foundation of an Obserugtory on the British 
Coast for the Study of Marine Animals and Plants in relation 
to Fish and Fishertes. ° 


The value to the fish industry of an increased knowledge of 
the habits and life-history of fishes has been proved by the ex- 
perience of the American and French Commissions. Without 
such knowledge we cannot improve our fisheries commercially ; 
with it, there is every probability that a great deal may be done 
in the way of controlling and extending them. In order to gain 
accurate know ledge as to the circumstances which affect the life 
of fishes, and the varidus mollusks, shell-fishes, corals, and 
sponges, which are important commercially as well as interesting 
from the scientific point of view, it is necessary that continuous 
observations should be made upon their growth from the egg 
onwards, upon their food and its natural history, as well as upon 
their enemies and the conditions favouring, or injurious to, their 
life. Such observations can only be successfully carried out by 
persons resident on the sea-coast. In order to enable competent 
observers to spend such time as they can afford for these studies 
to the greatest advantage, zoological observatories have been 
established on the sea-coast of foreign countries, but at present 
there is no such observatory on the British coast. The first 
observatory of ghe kind is the ‘‘ zoological station ” established 
by Dr. Dohrn at Naples, which is frequented by naturalists from 
all parts of Europe. Its buildings and aquaria represent an 
expenditure of 20,coo/., and its annual expenditure is over 40004, 
Similar observatories have been established by the Austrian 
Government at Trieste, and by the French Government at Con- 
carneau, Roscoff, and Villefranche. It has been for some years 
the desire of English naturalists to establish a zoological obser- 
yatory on the British coast, which would be in charge of a com- 
petent resident superintendent, and fitted with aquaria, labora- 
tories, anf apparatus, and possessed of boats and dredging 
apparatus, Two or three fishermen would be kept in the pay of 
the observatory. The institution thus organised would be fre- 
quented at all times of the year by naturalists desirous of carrying 
on original investigations relative to the life-history and 
structure of marine organisms, Accommodation for as many 
as six such naturalists might be provided. The affairs of 
the observatory and the granting of permission to make use 
of its appliances might be intrusted to a small committee, 
consisting (for example) in the first place of the Warden 
of the Fishmongers’ Company, the professors of zoology, 
botany, and physiology in the universities of Great Britain, and 
in the London colleges, and the secretaries of the Linnean and 
Zoologica] Societies of London. Were such an observatory 
once established, there is every reason to believe that funds could 
be raised annually for the purpose of extending its operations, 
and of carrying on special work in it by grants from scientific 
societies, the universities, and such sources. The obstacle 
hitherto to the establishment of a British zoolugical observatory 
has been the difficulty of obtaining the large sum necessary to 
launch the institution. It is calculated that 8,0007, would be 
sufgcient to secure a site and erect and furnish a suitable build- 
ing—whilst 5007. a year should be secured as a minimum income 
for the purpose of paying a salary of 250/. a year to a resident 
superintendent, minor salaries to fishermen and attendants, and 
of meeting the small current expenses. The income of the 
institution might be materially aided by the payment of a fee 
(say 5}. a month) gn the part of those naturalists making use of 
its resources. The oppatunity for secuting thê 20,000/, neces- 
sary foMhe,ginauguration of such a zov ogical observatory has 
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presented itself in connection with the International Fisheries 
Exhibition. Should there be, as there is reason to hope, a large 
surplus fund in the hands of the Committee of the Exhibition at 
its close, it is proposed to bring the suggestion of the establish- 
ment of a Marine Zoological Gbservatory before the Committee, 
and to endeavowg to obtain the support of that body for the 
scheme. It is proposed that a deputetion of scientific men 
should interview the committee of the Fisheries Exhibition, in 
order to explain the importance of a marine observatory and the 
close relationship of the work done in such an institution to the 
interests of our fisheries; and "the Committee would then be 
asked to consider the propriety of handing over the sum, of 
20,000/. (or if possible a larger sum, this being a minimum) to 
trustees, for the purpose of building “and endowing such an 
observatory, provision being made as to the future government 
and occupation of the observatery, as aLove suggested. 





NOTES 


Ar the opening of the London Iospital Medical School, Prof. 
Huxley gave an address on the relations of the State to the 
medical profession. He considers the present relations gn the 
whole satisfactory, and that it is not deswable that the State 
should do more than it does to protect the public against in- 
competent persons and quacks, He thinks that no license 
should be granted except for the three qualifications, and that 
the course of stuly should be extended somewhat backwards, 
by insisting, instead of the general education test, upon some 
knowledge of elementary physics, chemistry, and so forth, by 
the young man desirous of entering upon a course of medical 
studies. In conclusion, he referred to the want of organisation 
for the advancement of the science of medicine corisidered_as a 
pure science. 


PROF. MICHAEL Fosrer gave the introductory address at the 
School of Pharmacy last week ; the subject fas ‘‘ Cramming,” 
and the address will be found reported in full in the Pharmaceu- 
tical Journal of October 6, 


THE remains of William Harvey are about to be removed to 
a new sarcophagus in Hemel Hempstead Church. 


AN amusing incident is related in our contemporary L’E/ec- 
tricien, showing that the knowledge of electrical terminology is 
yet far from perfect amongst patrons of the latest applications of 
the science. One of the most eminent and old-established firms 
who supply incandescent lamps had lately fulfilled an order for a 
certain number of lamps, specified to be of twenty candle-power 
at forty-five volts. They received, three days after despatching 
the goods, the following memorandum :—‘* We have received 
your lamps as per invoice, together with the supports, but we 
were unable to find amongst the goods consigned the forty-five 
volts invoiced with the lamps... ”! 


As the papers often refer to Chinese telegrams sent to and 
from Europe in connection with the Franco-Chinese negotiations, 
it may not be useless to state that a special code of telegraphy 
has been devised for the use of the Chinese. All the characters 
of the Chinese language have been numbered, and these numbers 
are sent by telegraph @ secret messages. On arriving in China 
they are translated into Chinese numbers for the use of Chinese 
officials. 


IN carrying out an Act passed by Congress, President Arthur 
has invited the various countries to send representatives to an 
International Conference at Washington, the date of which is 
unfixed, to establish a common prime meridian. The Govern- 
ments of Austria, Norway, and Sweden have declined, but the 
two latter approve of the object. Spain is favourable, but has 
deferred its reply. Belgium is uncertain, but Denmark and 
Portugal have accepted the invitation conditionally. Switzer- 
land, Venezuela, Mexico, Turkey, Greece, China, Japan, 
Hawaii, Hayti, Liberia, Hoiland, Canada, Guatemala, Rou- 
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mania, Nicaragua, and Hlondurag have accepted. Replies are 
expected from Italy, Great Britain, Russia, France, Chili, 
Brazil, and Germany. 


UNIVERSIPY COLLEGE, DUNDEE, the munificent gift of Miss 
Baxter, was duly ‘‘inaugurated” on Friday, Prof. Stewart of 
Cambridge giving an able address on higher education. The 
College starts with a clea endowment of 100,coo/., and a well- 
selected staff of professors. 


THE Photographic Society’s Exhibition has been opened at 
the rooms of the Royal Society ofPainters in Water Colours. 


WE notice jn the /:ves¢ia of the Russian Geographical society 
an interesting paper by Dr. Woeikof, on the velocity of the 
wind in Russia. In addition to the important works of MM. 
Hann and Koeppen, Dr. Woefkof has calculated for fifty 
Russian and Siberian stations the ratio between the velocity of 
the wind at 1 p.m. and that in the morning and evening. These 
calculations have been made in order to show the increase of the 
force of the wind towards midday and to verify Herr Koeppen’s 
hypothesis as to the cependency of this increase upon the differ- 
ences of velocities ofair in its upper and lower strata, which 
strata are mixed together by the ascending currents occasioned 
by the heating of the surface of the soil, The Russian and 
Siberian stations displaying a great variety of local conditions, 
M. Woeikof points cut the influence of these conditions, but 
atrives, in their broad features, at the following conclusions :— 
Throughout Northern and Middle Russia, where the heating of 
the surface of the soil is very small during the winter, and the 
ascending current is feeble, the force of the wind increases but 
slowly as the sun rises above the horizon, The increase is much 
more during the spring and summer, and at some places the 
wind at midday blows with a force on an average nearly double 
what it was in the morning and will be in the evening. In 
Southern and South-Eastern Russia the increase of the force of 
the wind during the day is felt even in the winter, owing to the 
greater heating of the steppes in these lower latitudes. In the 
Ural region the same increase becomes obvious after February, 
and the ratio between the forces of the wind at I p.m. and at 
7 a.m. and 9 p.m. becomes more than 2 to rin the summer, In 
Siberia and Mongolia the relations become more complicated on 
account of the anticyclones, but the same explanation of the 
phenomena holds good if the local circumstances be taken into 
account. 


In his recent work on “Jade and Nephrite Articles in the 
Dresden Museum,” Dr. A. B. Meyer expressed the opinion that 
there must be other sources of the raw material than those of 
raw nephrite found in North Germany, Turkestan, New Zealand, 
and New Caledonia, and of raw jade in Burmah and Montevideo, 
in order to account for the diffusion of articles wrought from 
these materials. This view has been so far confirmed that four 
pieces of raw nephrite of the specific weight of 3‘or have since 
been found in Suckow, Uckermark, a boulder of the same material 
in Steiermark, and raw jade in large masses, generally in the 
form of boulders, in Alaska. He further was of opinion that 
China could not draw all its nephrite from Turkestan. It had 
already been shown that the large masses of raw material 
transported by sea from Burmah to China consisted of jade 
with the specific weight of nephrite, and Dr. Meyer remarked 
that by far the Jargest number of Chinese articles seemed 
to be of nephrite. Out of the stone hatchets, as they 
were thought te be, brought by Mr. Anderson from Yunnan, 
there were but three which hid the specific weight of nephrite, 
and Dr. Meyer conjectured that they were of jade. A piece of 
the only ‘‘indubitabie” hatchet out of the three, having been 
forwarded by Mr. Anderson to Dr. Meyer, was on examination 
found to be genuine'nephrite. The fact is therefore established 
that genuine nephrite as well as jade exists in the region of 
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Further India, though their exact locality has yet to be ds- 
covered, 

MESSRS. CROSBY Lockwood AND Co. announce the followi iz 
new and forthcoming publications :—‘‘ British Mining; 4 
Practical Treatise on the Metalliferows Mines and Minerals of 
the United Kingdom, dealing comprehensively with the theo: ies 
of Mineral Deposits, the History of Mines, their Praefica] 
Working, and the Future Prospects of British Mining Industry," 
fully illustrated, by Robert Hunt, F.R.S., late Keeper of Min- 
ing Records, editor of Ure’s ‘* Dictionary of Arts, Manufactures, 
and Mines, author of ‘‘ Researches on Light,” &c,, forme-y 
Professor of Physics, Royal School of Mines; “Earthy and 
other Minerals and Mining,” with numerous illustraticns, by D. 
C. Davies, F.G.S., Mining Engineer, &c., uniform with and 
forming a companionevolume to the same author's ‘ Metal i- 
ferous Minerals and” Mining”; ‘‘ Graphic and Analytic Statics 
in Theory and Comparison, their Practical Application t> the 
Treatment of Stresses in Roofs, Solid Girders, Lattice, Bow- 
string and Suspension Bridges, Braced Iron Arches and Pier, 
and other Frameworks, to which is added a chapter on Wi | 
Pressures,” by R. Hudson Graham, C.E., containing diagra:is 
and plates to scale, with numerous example», many taken f->n 
existing structures ; “ A Handbook of the Art of Suap-maxiny, 
including the Manufacture of Iard and Soft Seaps, Totles 
Soaps, Medicated and Special Soaps, Bleaching ani Purifying 
Oils and Fats, Recovery of Glycerine, &c., &c.,” with a series 
of engravings, by Alexander Watt, author of ‘* Electro-Muetcl- 
lurgy Practically Treated,” &c. ; “The Engineers and Shin- 
owners’ Coal Tables,” by Nelson Foley, author of “T 2 
Engineer’s Office Book of Boiler Construction.” 


MESSRS. SIEMENS AND HALSKE have brought ont an ips. a. 
ment called a torsion galvanometer to be used for large current , 
It consists of a magnet suspended between two coils, so as t` ve 
affected by both, but to which is attached a torsion spring +9 
arranged that the amount of torsion necessary to bring the 
needle back to its normal positign can easily be determine. 
These instruments are made in two forms, a vertical and a ho i- 
zontal form. In the vertical form the needle is suspended by a 
cocoon silk, and the reading is taken from above; this i» te 
more delicate form. In the horizontal form, which is meant f or 
more practical work, the needle is balanced on knife-edge:, ant 
carries at one end a light pointer which passes behind a scale, 1 1e 
amount of torsion required to bring the needle back to zero is iniii- 
cated by another pointer attached to a handle, and waich moves 
in front of the scale. These instruments can be used eithes n 
main circuit or shunt; in the latter case they are often usel in 
conjunction with a resistance box so arranged as to reduce tie 
fall of potential between the terminals of the instrument in a 
known ratio. It is necessary, however, to use a table of cali ora- 
tions which are subject to very little change with time. 

A COURSE of elementary lectures upon Recent Astronomy and 
Sidereal Astronomy will be delivered in Greshan College, at:.x 
o’clock p.m. on October 16, 17, 18, and 19, bythe Rev. Edmurd 
Ledger. 

THE President of the Aristotelian Society, Mr. Shadw orth H. 
Hodgson, M.A., LL.D., will open the ensuing sessi®m with an 
address, on Monday evening, October 15, 1883, and the society 
will then meet fortnightly as usual. The chief work of the 
session will be a study of Berkeley’s ‘‘ New Theory of Vision ” 
and ‘* Principles of Human Knowledge,” and Hume’s '‘ T:eati e 
of Human Nature.” 

THE recent soirée of the Chester Society of Natural Segne 
was marked by the publication of a useful programme or descr" 
tive catalogue, which gave to the cbjecis exhibited a teaching 
value, which may be well imitated, and which forms a permanent 
reference to those who had the opp rtunity of being present. 


The sixty microscopes shown were classified, according t> the 
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subject under the lens, into groups, exemplifying the intimate 
structure of each of the cla ses into which animals and. plants 
have been divided, tue chief. points of structure being briefly 
wescribed under each head in the ‘‘ programme,” which thus 
formed a biological textebook of twenty pages with real objects 
‘for illustration. This society; founded by Canon Kingsley, is 
dding exceedingly good work in limiting its operations to the 
‘natural history and geology of its own district, scrupulously de- 
fined on an ordnance map. The study of local biology is 
encouraged by the annual grant of 10/., known as the Kingsley 
Memorial Prize, open to any resident within the Society’s dis- 
‘trict ; that of next year is offered for the best collection of 
““ Slides of the Freshwater Algze of the Society’s District, omitting 
the Diatoms.” The Kingsley Memorial Medal this year was 
awarded to Mr. Shrubsole, F.G.S. ie 


THE report on the progress and coadition of the Botanic 
Garden and Government Plantations in South Australia for 1882, 
by the Director,eDr. Schomburgk; contaii€s the usual amount of 
information on the introduction and cultivation of useful and 
ornamental plants. Dr. Schomburgk draws attention to the 
small rainfall for the year. He says, that during 1881 it 
amounted to 18°192 inches, bat during 1882 it only amounted to 
15'742 inches, which was 5'469 inches below the general average 
*(21 inches odd) of the previous forty-three years, the only years 
during which the rainfall was less than that of last year. During 
May and June severe frosts prevailed. The temperature was on 
several nights as low as 29° and 30°. These frosts had, of 
course, a disastrous effect upon plants in the gardens, ‘The 
tropical and subtropical trees and shrubs which had scarcely 
recovered from the frosts of 1881, especially the tropici] Ficus, 
constituted the chief bulk of the sufferers; they have suffered 
materially, and they have been sadly reduced—fron 30 
feet and 4o feet in height, to 6 feet and ro feet.” As 
early as the.latter end of Sep‘ember-some very hot days were 
experienced, the thermometer showing 96° in the shade, and 
12>° in the sun, the highey temperature experienced in any 
former September. During December and January three slight 
showers of rain alone fell. Notwithstanding these checks to 
vegetation a considerable amount of work seems to have been 
done of a varied character. In the matter of useful plants we 
~ quote the following paragraph as -an example :—‘‘ The demand 
by invalids for medical herbs becomes more frequent, and it is 
gratifying to be able to supply them. Inquiries are especially 
made for the following, viz.: the common English broom 
(Cytisus scoparius), of which a decoction is used in Cropsy ; the 
leaves of the mullein or shepherd’s club (Verbascum thapsus), 
a decoction of the leaves being recommended by some of the 
American papers as a remedy against consumption; the 
globular sponge. (Euphorbia pilulifera), a native of the tropical 
regions of the New and Old World. It is found growing in 
‘Queensland, and a decoction of the plant is said to be used with 
the best results in asthmatic complaints.” 


Mr. F. S. MosELey, F.Z.S., writes to the 7imes to state 
that a Marmoset (Hapalz jacchus) in his possession gave birth 
to two young ones.on the 4th inst.; Mr. Moseley supposes this 
to be thefirst case of the kind in Europe. 


A TELEGRAM received at Paris on Tuesday night from Algiers 
- states that a strong shock of earthquake was felt at Philippeville 
at half-past one o’clock that morning, The oscillation was in 
the direction from north to south. At Jammasses the church 
and barrack walls were cracked; at Stora a house was also 
„damaged. 


A CORRESPONDENT residing at Accra, West Coast of Africa, 
sends some particulars of the recent earthquake at that place :— 
e ‘*It was af 2.30 a.m, on the moroing of Sunday, August 12, 
that several shocks of carthquake were experienced. The 
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‘evening previous had been coel, with <lternate periods of thick, 


hot air, which rather presaged a thunderstorm, it being the 
season of the year when tornadoes pass over the coast. On the 
night in question it was observed that the surf was particularly | 
violent until half an hour prior to the first shock, when the 
water seemed to subside and become comparatively calm. The 
first shock was*fsllowed by a second gnd more violent shocks 
shaking the foundations. In each case the shock was preceded 
by an explosion resembling in a great degree the sound usually 
caused by the discharge of a gun from ships lying in the road- 
stead, Christiansborg Castle, which in 1863 was wrecked by 
an earthquake at the same time of year, ‘felt the force of the 
disturbance severely. Several of the castle walls and those of 
the neighbouring European houses were found to be cracked the 
next day. ‘The critical phas® lasted, as far as could be calcu- 
lated, from thirty to forty seconds. During the period—z.30 
a.m. to 3.30 a.m.—there was a variation of temperature of 3°— 
viz. from 71° to 74°, and vice versd, In this interval the wind 
had completely died away, the atmosphere being hot and almost 
stifling, [t was very difficult to trace the direction of the earth- 
quake, but my own opinion is that it trayelled from the’ south- 
west, and this is somewhat confirmed by the reports since re- 
ceived from that quarter. Small shocks were repeated at 
intervals of une hour till seven o’clock in the morning, and on 
two days since the 12th slight tremors have been felt, but not of 
sufficient power to do much damage. Since the event the 
weather has become remarkably cool, considering our proximity 
to the Equator, the average temperatures being, night and 
morning, 72°, san 97°, shade 56°.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bubaline Antelope (Alcelaphus bubalis 9 Ve 
a Domestic Goat (Capra hircus) from Algeria, presented by Mr. 


‘Robert Pitcairn; a Black Hornbill (Buceros entrates) from West 


Africa, presented by Mr. J. T. Carrington ; tuo Grey Monitors 
(Varanus griseus) from Arabia, presented by Capt. J. S. Saa- 
derson ; four Ural Phrynocephales (Phrynocephalus helioscopis) 
from the east coast of the Caspian, presented by Dr. A. Strauch, 
F.M.Z.S. ; twelve European Tree Frogs (Hy/a arborea), Euro- 
pean, presented by Mr. Carl Schorlemmer; a Cape Hyrax 
(H rux capensis) from South Africa, a Great Bustard (Ofis tarda), 
European, deposited ; an Ocelot (Felis pardalis), a King Vulture 
(Gypagus papa), 2 Brazilian Caracara (Polyborus brasiliensis), an 
Anaconda (Eunectes murinus), a Common Boa (Boa constrictor) 
from Brazil, purchased ; two Mandarin Ducks (4x galericulata), 
two Cocka'eels (Calopsitta nove-hollandie), bred in the Gardens. 





GEOGRAPHICAL NOTES 


A LETTER from Mr. H. M. Stanley, dated July 14 has been 
published in New York, in which he reports.the discovery of a 
new lake called Mantumba. He has also explored the river 
marked in the maps as the Ikelembu, tut which is really the 
Malundu, and finds it to be a deep, broad, navigable stream. 
Stanley expresses his increasing surprise at the density of the 
population in the equatorial portions of the Congo basin, and 
says if what he has seen may be taken as representing the state 
of things generally, tere is a population in this river basin of 
forty-nine millions, Extensive commercial openings are offering 
themselves. 


A TELEGRAM from New York, October 9, states that explor 
ing parties who had just descended the Yukon River, in Alaska, 
say that they travelled down the stream for two thousand miles. 
They report the river to be one óf the largest if the world, dis- 
charging 50 per cent. more water than the Mississippi. Its, 
breadth in some places is seven miles. 


~ THe Austrian African explorer, Dr. Stecker, after five years’ 
absence in the service of the German African Society, has just 
returned home. For the most part he tsavelled in company 
with Herr Gerhard Rohlfs, but Stecker bas himself discovered 
abcut a dozen ccuntrics east and south of Abyssinia, which 
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before him, no European had evgr entered. He was imprisoned 
as a spy by King Melelek, of Shoa, but was eventually released 
through the intercession of Marquis Antinori. He has brought 
back with him numerous valuable maps and a large collection of 
the fauna, flora, minerals, and other objects connected with the 
regions he explored. 


Lieut. WISSMANN is 


preparing to set out gn a new expedi- 
etion to the Upper Conga 


TuE United States observing party at Point Barrow have 
resurned to Alaska, ¢ route for San Franscisco. 


THE French war steamer, which was sent out last year 
with the French scientific mission to Cape Horn, is daily 
expécted with the party, who have spent their winter in this 
remote part df the world, These observations have been carried 
on in connection with the Polar observations as organised by the 
International Conference, and have been made from August, 
1882, to August, 1883. ° 


THE Yearly Report of the Swiss Alpine Club” for 1882, the 
cizhteenth volume of the series, contains many and various con- 
tributions towards a fuller knowledge of the Alps. Besides 
valuable letterpress we are treated to excellent panora.nas after 
original drawings, coloured views, woodcuts, and cartographical 
sketches, 

IN one of a collection of lectures published at Heidelberg, 
1883, by the house of Carl Winter, A. von Lasaulx, the ell 
known geologist, draws an ingenious | arallel between Ireland 
and Sicily, and attempts to explain the backward state of the 
inhabitants of these two islands and the disorders of which they 
have been the theatre by the nature of their geological strata, 
the formation of their coasts and their positions. 


THE last numer of the Zzvestia of the Rustian Geographical 
Society, contains, besides minutes of proceedings, two papers 
by Dr. Woeikof, on the diurnal period of the velocity of the 
wind in Russia, aad on the distribution of heat in the oceans ; 
a paper by Prof. Lenz, on the periodicity of auroras ; the annual 
reports of the western and eastern Siberian branches of the 
Society; the end of M. Polyakoff’s letters from Sakhalin, 
wherein he descrives his journey on boat down the Tym River 
and on the eastern coast of Sakhalin; and several notes. We 
notice among these latter a list of forty-two places in Persia, 
Attak, and Akbal-Tekke, the positions of which were deter- 
mined by Capt. Gladysheff, 
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THE EVOLUTIONARY POSITION? 


I HAVE been requested by the Subjects Committee of the 

Congress to place before you a brief statement of some of 
the advances which have recently been made in natural Science, 
with a view to open a discus-ion upon their relations, real or 
Sipposed, to religious belief. The particular advances which, 
as l am given to understand, were especially in the minds of the 
Committee in proposing this question, are those which have 
resu'ted in the more or less general adoption by scientific men of 
the view of the sequence of events which have taken place, and 
are still taking place, in the universe, to which the term “evolu- 
tton” is now commonly applied. 

All that is embraced by this term, the various realms of nature 
in which its manifestations are traced, the various shades of 
meaning attached to it by different persons, would constitute far 
too large and complex a subject to be treated of in the time to 
which addresses to this meeting are wisely restricted. I will 
therefore select for special consideration the only point in the 
application of the theory upon which I can speak with any prac- 
tical knowledge ; one which is, however, Th the eyes of many of 
very vital interest. It is the one, at all events, which at the 
present moment attracts most attention; the new ideas upon it 
being received with enthusiasm by some, and with distrust, if 
not with abhorrence, by others. 

The doctrine of continuity, or of direct relation of an event to 
some preceding event according fo a natural and orderly sequence 
is now generally recognised in the inorganic world ; and although 
‘the modern expansion of this doctrine as applied to the living 
inhabitants of the earth appears to many so startling, and has 
met with so much oppositio», it is, in a more restricted applica- 

* The following address by Prof. Flower, F.R.S., President of the 
Zo ological Society, was Given at tke recent Church Congress as introd uctory 


toa discussi72n on ss Recen@ Advances in Natural Science in their Relation 
to the Christian Faith.” The address has bgen revised by the author. 
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tion, a very old and widespread article of scientific as well as vf 
popular faith. 

Putting aside, as quite immaterial to the present discussion, 
the still controverted question of the evidences of the producaæ 
tion of the lowest and most rudimentagy forms of life from in- 
organic matter, it may be stated as certain that there is no 
rational and educated person, whatever his religdous bel.ch or 
philosophical views, who is not convinced that every individual] 
animal or plant, sufficiently highly organised to deserve such dis- 
tinctive appellation, now existing upon the world, has been 
produced from pre-existing parents by the operation of a®series of 
processes of the order to which the term natural is commonly 
applied ; processes also fundamentally the same throughout the 
whole range of living beings, however much modified in detail 
to suit the various manifestations under which those beings are 
presented to us. We feel absolutely certain, when we see a 
horse, a bird, a butter§y, or an oak tree, that each was derived 
from pre-existing patents more or less closely resembling itself. 
Though we have no direct evidence of the fact in each individual 
case, the knowledge derived from the combined ob:ervations of 
an overwhelming number of analogous cases ig of such asposi- 
tive character, that we should entirely refuse to credit any one 
who made the contrary assertion, and should feel satisfied that 
he had been deluded by some error of observation, We cannot, 
indeed, conceive of the sudden beginning of any such creatures, 
either from nothing, from inorganic matter, or even from other 
animals or plants totally unlike themselves, 

To persons whose opportunities of observation of animal and’ 
plant life are limited to a comparatively few kinds, existing 
under comparatively similar circumstances, and which observa- 
tions moreover only extend over a comparatively limited period 
of time, it appears that in each kind of animal or plant, such as 
those just mentioned, individuals of various succeeding genera- 
tions present a very close resemblance to each other. That they 
often vary a little cannot escape careful observation, but the 
deviations from the common characters of the kind to ben tticed 
by persons whose range of vision is thus limited are not striking, 
and usually appear not to pass beyond certain bounds, Hence are-e 
the common idea, natural enough under such circumstances, but 
which gradually developed it:elf, not only into a scientizic 
hypothesis, but even, it would appear, almost into an article of 
religious belief, that the different kinds or “ specie:,”’ as they are 
technically called, of animals and @lants, had eagh its separate 
origin, its fixed limits of variation, and could not under any 
circumstances become modified or changed into any other form. 

This idea became deeply rooted in the human mind, in coa- 
sequence of the very long period during which it pr_vailed, the 
horizon of observation having remained practicaily stati nary 
from the time man first began to observe and record the phenome 1a 
of nature until little more than a century ago, when commenced 
that sudden expansion of knowledge of the facts of the anina] 
and vesetable world which has been steadily wideninz ever 
since. Now it is important to observe that it is stffetly furi 
passu with the growth of knowledge of the facts, that the 
theoretical views of nature have changed, and the older hypo- 
thesis of species to which I have referred has gradually given 
way to a new and different one. 

The expansion of the special branches of knowledge affecting 
our views upon this subject has taken place in many different 
directions, of which I can here only indizate the most striking. 

1, The discovery of enormous numbers of forms of life, the ex- 
istence of which was entirely unknowna hundred years ago. The 
increase of knowledge in this respect is something inconceiva' le 
to those who have not followed its progress. Not only has the 
number of well defined species known multiplied prodigiously, 

“but infinite series of gradations between what were for erly sup- 
posed to be distinct species are being constantly brought to 
light. The difficulty of giving any satisfactory definition of 
what is meant by the term ‘‘species”’ is increasingly felt day by 
day by practical zoologists, as evidenced by the introduction of 
such terms as ‘‘sub-species,” ‘‘ permanent local variety,’ &ce., 
into general use, and especially by the wide differences of 
opinion as to the number or limits of the species included in any 
given group of animals or plants among naturalists wh? hgve 
made such group their special study. 

2. Vast increase in the knowledge of the intimate structure of 
organic bodies, both as revealed by ordinary dissection and by 
microscopic examination, a method of investization omy brought 
to perfection in very recent years. By the knowledge thus 
acquired has been demonstrated the unity of plan pervading, 
under diverse nfodifications, the diffegent members of each 


a 
e 


574 


natural group of organisms at one time attributed to “* conformity 
to type,” a so-called explanation which explained nothing, but 
for which a vera causa may be found in descent from a common 

neestor. Wonderful gradations in the perfection to which 

ifferent structures have ajtained in the progress of their adapta- 
tion to their respective purposes have also been shown, and of 
stil, greater Importance and interest, the numerous cases of 
apparently useless or rudimentary organs in both animals and 
plants, which were absolutely unaccounted for under the older 
hypothesis. 

3. Th® comparatively new study of the geographical distribu- 
tion of living things, which has only become possible since the 
prosecution of the systematic and scientific explorations of the 
earth’s surface which have distinguished the present century. 
The results of this branch of inquiry alone have been sufficient 
to convince many naturalists of the unsoundness of the old view 
of the distinct origin of species, whethgr created each in the 
region of the globe to which it is now confimed, or, as many still 
imagine, all in one spot, from which they have spread themselves 
unchanged in form, colour, or other essential attributes to their 
present abodes, however diverse in climate and other environ- 
ments or conditions of existence. 

4. Lastly, though most important of all, mifst be mentioned 
the entirely new science of palzeontology, opening up worlds of 


organic life before unknown, also showing infinite gradations of ! 


structure, but mainly important as increasing our horizon of ob- 
servation to an extent not previously dreamt of in the direction 
wf time. Powers of observation formerly limited to the brief 
space of a few generations are now extended over ayes, which 
the concurrent testimony of various brauches of knowledge, of 
astronomy, cosmogonys and geology, show are immeasurable 
compared with any periods of which we hitherto had cognisance, 
We are enabled to trace, 
discovery, with increasing distinctness, numerous cases of 
sequences of modification running through groups of avimals in 
successive periods of time, 
development and perfection of the antlers of deer, 
entire absence in the earliest known representatives of the type, 
through the simple conical or bifurcated form, increasing in com- 
plexity as time advanced to the magnificent many-branched ap- 
pendages which adorn the heads of some species of recent stags ; 
such also as the progressive modifications, so often described, 
beginning in the short-necked, heavy-limbed, many-toed tapir- 
like animal of the Eocene period, and ending in the graceful, 
long-necked, light-limbed, single-toed horse of our own age, and 
numerous others which time will not allow me even to mention. 
It would be impossible here to trace the history of the effect 
of this enormous influx of knowledge upon the doctrine of the 
separate origin and fixed characters of species; to narrate the 
scattered efforts of philosophical minds, discontented with the 
former views, but not yet clearly seeing the light; to describe 
the slow and struggling growth of the new views, amid diffi- 
culties arffing from imperfections of knowle ige, and the opposi- 
tion of prejudice, or to apportion to each of those who by their 
labours have contributed to the final result his exact share in 
bringing it about. How much, for instance, is due to the work 
and the writings of our illustrious countryman Darwin? and 
how much to those who have preceded or followed him? All 
this forms an episode in the history of the progress of human 
knowledge which has been abundantly chronicled elsewhere. 
The result may, however, be briefly stated to be that the 
opinion now almost, if not quite, universal among skilled and 
thoughtful naturalists of all countries, and whatever their beliefs 
upon other subjects, is that the various forms of life which we 
see around us, and ‘he existence of which we know from their 
fossil remains, are the product, not of independent creations,® 


but of “escent, with gradual modification from pre-existing 
forms. In short, the law of the natural descent of individuals, 


of varieties, races, or breeds (which, being within the limits of the 
previous powers of observation, was already universally admitted) 
has been extended to the still greater modifications constituting 
what we call species, and consequently to the higher groups 
called genera, families, and orders. The barrier fancied to exist 
begveen so-called varieties and so-called species has broken 
down. 

Any one commencing the study of the subject at the present 
time without prejudice, and carefully investigating the evidence 
upon which to form his conclusions, bearing in mind that he 
must look for his proofs, not so much in direct experiments or 
absolute demonstrgtions, which from the nature of the case are 
imvossible, but in the cgnvergence of the indacations furnished 
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by the interpretations of mulfitudinous facts of most diverse 
kinds, must find it extremely difficult to place himself in the 
position of those who held the older view, so much more reason- 
able, so much more in accordance; with all that we know of the 
general phenomena of nature, does this new one sqem. In fact 
the onus probandi now appears entirely to lie with those who 
make the assertion that species have been separately created. 
Where, it may be asked, is the shadow of a scientific proof that 
the first individual of any species has*come into being withouf 
pre-existing parents? Has any competent observer at any time 
witnessed such an occurrence? The apparent advent of a new 
species in geological history, a common event enough, has cer- 
tainly been cited as such. As well might the presence of a horse 
in a field, with no sign of other animals of the same kind ner it, 
be quoted as evidence of the fallacy of the commen view of the 
descent of individuals, Ordinary oWervation tells us of the 
numerous causes which may have isolated that horse from its 
parents and kindred, Geolog@sts know equally well how slight 
the chaaces of more than a stray individual or fragment of an 
individual here and there being first preserved and afterwards 
discovered to give any indication of the existence of the race. 
Those who object to the new view complain sometimes of the 
frequency with which its advocates take refuge, as they call it, 
in the ‘‘imperfection of the ge logical record.” I think, on 
the contrary, the difficulty is always to allow sufficiently Ær this 
imperfection. When we contrast the preseftt knowledge of palæ- 
ontology with what it was fifty or even ten years ago ; when we 
see by what mere accident, as it were, a railway driven through 
a new country, a quarry worked for commercial purposes, a city 
newly fortifie!, all the most important discoveries of extinct 
animals have been made, we must be convinced that all argu- 
ments drawn from the absence of the required links are utterly 
valueless. The study of paleontology is as yet in its merest 


infancy ; the wonder is that it has already f urnighed so much, not 
so little, corroboration of the doctrine of transmutation of 
species. 


Direct proof is, then, equally absent from both theories. For 
has been held for a very long 
time by persons whose knowledge of the facts of nature which 
bear upon it was extremely limited. On the other hand, the 
new view is continually receiving more support as that know- 
ledge increases, and furnishes a key to a vast number of other- 
wise inexplicable facts in every branch of natural history, in geo- 
logical and geographical distribution, in the habits of animals,. 
in their development and growth, and es pecially in their structure. 
Allow me to take one instance from the last named—the anatomy 
of the whale. How is it possible, upon any other supposition 
than that it is the descendant of some land animal, with com- 
pletely developed limbs and teeth, which has become gradually 
modified to suit an aquatic mode of existence, to explain the 
presence of the numerous rudimentary, and to their present pos- 
sessors absolutely useless, structures found in its body. Amongst 
others, a complete set of teeth, existing only in embryonic life, 
entirely disappearing even before birth, and rudimentary hind 
legs, with their various bones, joints, and muscles, of which no 
trace is seen externally. It may be asserted that the whale was 
originally created so, as if was asserted, and long maintained, 
that fossil shells and bones were originally created as such in the 
rocks in which theyare found. It took more than two centuries 
of continuous and most acrimonious discussion to convince the 
world, especially the theological world, that these were the 
actual remains of animals which had once lived in a former 
period of the earth’s history. Their evidence is now, however, 
universally admitted as supplying knowledge of the changed 
conditions of the surface of the earth, and with equal clearness 
do these rudimentary organs, hidden in the secret recesses of the 
whale’s body, furnisł® to those who inquire, indications that the 
animal has passed through phases of existence unlike those in 
which we now see it. 

I do not for 2 moment assert that the new view explains 
everything that we students of nature are longing to know, or 
that we do not everywhere meet with obscure problems and 
perplexing difficulties, facts that we cannot account for, and 
breaks in the chain of evidence. As to the details and mode of 
operation of the secondary laws by which variation and modifi- 
cation have been brought about, we are far from being in accord. 
Happy for us that it is so, or our work would be atan end, I 
only maintain that the transmutation view removes more diffi- 
culties, requires fewer assumptions and pyesents so much more 
consistency with observed facts tha that. which it seeks to super- 
sede, and is, therefore, sœ generally accepted, that there Is no 
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more probability of its being aband®ed, and the old doctrine of 
the fixity of species revived, than that we should revert to the 
old astronomical theories which placed the earth in the centre of 
the universe, and limited the date of its creation to six ordinary 
anys. 

The question of the fixity or the transmutation of species is a 
purely scientific one, only to be discussed and decided on scien- 
uine grounds. To the natralist, it is clearly one of extreme 
importance, as it gives him for the first time a key to the inter- 
pretagion of the phenomena with which he has to deal. It may 
seem to many that a question like this is entirely beside the 
business of a Church Congress, as itis one with which only those 
expert jn the ways of scientific investigation, and deeply imbued 
with knowledge,of scientific facts, could be called upon to deal. 
This would certainly have been my view, if it had not been that 
some who, from their capacities and education, should have been 
onlookers in such a controversy, gwaiting the issues of the 
conflict while the lists are being fought out by the trained 
knights, have rushed into the fray, and by their unskilful inter- 
position have only confused the issues, casting about dust instead 
of light. In the hope of clearing away some of this dust the 
present discussion has been decided upon. 

It is self-evident that a solid advance of any branch of know- 
ledge mwt, in some way or other, and to a greater or less degree, 
influence many others, even those not directly connected with it, 
and therefore the rapid simultaneous strides of so many branches 
of knowledge as may be embraced under the term of ““ Recent 
Advances in Natural Science,” will be very likely to have some 
bearing upon theological beliefs. Whether in the direction of 
expandinz, improving, purifying, elevating, or in the direction 
of contracting, hardening, or destroying, depends not upon those 
engaged in contributing to the advance of science, but upon 
those whose speciag duty it is to show the bearing of these ad- 
vances upon hıtherto received theological dogmas, The scientific 
questions themselves may well be left to experts. If the new 
doctrines are not true, there are plenty of keen critics among 
men of science ready to »ift the sound from the unsound. Error 
in scientific subjects has its day, but it is certain not loirg to sur- 
vive the ordeal, yearly increasing in severity, to which it is sub- 
jected by those devoted to its cultivation. On the other hand, 
the advance; of truth, though they may be retarded, will never 
be stopped by the opposition of those who are incompetent by 
the nature of their education to deal with the evidence on which 
it rests. There is no position so fraught with danger to religion as 
that which binds it up essentially with this or that scientific 
doctrine, with which it must either stand or fall. The history of 
the reception of the greatest discoveries in astronomy and geo- 
logy, the passionate ciinging to the exploded pseudo-svientific 
views on those subjects supposed to be bound up with rellgious 
faith, the fierce denunciations of the advucates of the then new, 
but now universally accepted, ideas, are well-worn subjects, and 
would not be alluded to put for the repetition, almost literal re- 
petion in some cases, of that reception which has been accorded 
to the new views of biology. 

Ought not the history of those discoveries and the contro- 
versies to which they gave rise to be both a warning and an en- 
couragement? Those who hoped and those who feared that 
faith would be destroyed by them have been equally mistaken ; 
and is not probable that the same result will follow the great 
biological discoveries and controversies of the present day ? 

In stating thus briefly what is the issue of these discoveries, as 
generally understood and accepted by men of science, I have 
done all that I promised, and must leave in far more competent 
hands the part of the subject especially appropriate for discussion 
at this meeting. I may, however, perhaps be allowed to put a 
few plain and simple considerations before yp” which may have 
some bearing upon the -ubject, and which have no pretensions 
to novelty, though, being often lost sight of, their repetition 
may do no harm. 
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I said at the commencement of this paper that it has long , 
been admitted by all educated person<, whatever their religious : 
faith may be, that that very universal but still most wonderful 


rocess, the comntencement' and gradual development of a new 
individual of whatever living form, whether plant, animal, or 
man, takes place according to definite and regularly acting laws, 
without miraculous interposition, Further than this, I believe 
that every one will admit that the production of the various 
races or breeds of domestic animals is brought about by similar 
means, We do not think it mecessary to call in any special in- 
tervention of creative power to produce a short-horned race of 
cattle, or to account for the differencé between a bulldog and a 


33 
greyhound, a Dorking and a Cochin China fowl. The gradual 
modifications by which these races were produced, haying taken 
place under our own eyes as it were, we are sativfied*that they 
are the consequence of what we call natural laws, inodified snd 
directed in these particular cases by mags agency. We kawe 
even gone further, having long admitted, v ithout the ahgbis t 
fear of producing a collision with religious faith, tlt varichcp 
has taken place among animals in a wild state, produuay | Ge 
races of more or less stable and permanent character, antt b vighy 
about by the influence of food, climate, and other sursund!: y 
circumstances, a 

The evidences of the Divine government of the woriu, and el 
the Christian faith, have been sufficient for us, ROWWK Astuti et- 
our knowledge that the individual was created according to law., 
and that the race or variety was also created according to tw 
In what way then can they be affected by the hnowleage thas 
the somewhat greater mogifications, which we call species, ver 
also created according@o law? The difficulties, which to «ote 
minds seem insuperable, remain exactly as they were ; Pie pre ats, 
which to others are so convincirg, are entirely unaffected by t- 
widening of scientific kwowledge. o 

Even to what js to many the supreme difficulty 
origin of man, the same considerations are applicable, 
everything you will about man in his highest mtelkov l nd 
moral development, about the nature, origin, exite: ve, 
destiny of the human soul—you have long been able to rene i 
all this with the knowledge of his individual material or ie 
according to law, in no whit different in princi te fre a thes 
the beasts of the field, passing through all the pha c> the; e 
through, aud existing long before possessing, excep | venti 
any of the special attributes of humanity. At Whit oere 
pericd and by what means the great transformation’: es piet 
no one can tell. If the most Godhke of men have pe t 
through the stages which physiologists recognise in Munnen u ve 
lopment without prejudice to the noblest, highest, Hest wet: 

art of their nature, why should not the race +f man‘ane, 2+ 4 
whole, have had a similar origin, followed by simular pas grea 4 
development, equally without prejuaice to its prese twd 
and future destiny ? Can it be of real consequence 7 tie 
sent time, either to our faith cr cur practice, whether the .. : 
man had such an extremely lowly beginning as the dit ef iy 
earth, in the literal sense of the words, or + hete ir oO 
formed through the intervention of warivus prc greg 0 : 
animal life ? 

The reign of order and law in the government of tbe. dla 
has been so far admitted that all these questions have seals oe- 
come questions of a little more or a little less wider and . . 
Science may well be left to work out the details as “o un). i 
has thrown some light, little enough at present, Luteverime ci > 
ing, and for which we should all be thankful, uj on he utes rt t 
or methods by which the world in which we dwe has. 
brought into its present condition. The wonder and auy t.y 
creation remains as wonderful and mysterious as befo.c@ Or ir> 
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origin of the whole, science tells us nothing. 
possible as ever to conceive that such a world, governs Loy. ~ 
the operations of which have led to such mighty reu t, : uU ne 
attended by such future promise, could have originated oI sat 
the intervention of some power external to itself. If the suws-- 
sion of small miracles, formerly supposed to regulate the 07 t1a- 
tions of nature, no longer satisfies us, have we not su! st.’ tod 
for them one of immeasurable greatness and grande ? 


A GREEN SUN IN INDIA 


E have received the following communicitions ¢*1 tius 
nomenon, At the same time we may refer to a %o- ive 

in one of Mr. Norman Lockyer’s papers on ‘‘Phystal Se. nee 
for Artists,” in which he speaks of the marked effects of aq .¢ to 
vapour in the atinosphere on the character of thie hes Laks 
Tle states that he asked Dr. Schuster to test his thec:y whe a 
India, ‘Theory,” hestates, ‘‘ had led me to expect tat w Lae 
enormous thickness of air available there, abscrpttcs at tiv toe 
end of the spectrum by aquecus vapour would be cesna ' ci 
as the absorption at the blue, which is so comm 4 Vita ous. 
Seeing the sun a vivid green through the steam or the Lule 
paddle-Loat on Windermere first led me to inquire int + the pus- 
sibility of aqueous vapour following the same law as ttet w. ich 
I think we may now accept in the cases of the vapour `! Me. das, 
As in these experiments with vapours absorpliyn of the rec end 
alone was seen, a$ well as absorption at ghe blue end 2. rt, the 
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assumption that these two absorptions existed in aqueous vapour 
at once accounted for the green sun.” In the sequel it will be 
found thgt Dr. Schuster’s observations quite confirmed Mr. 
Lockyer’s theory. 


By my friend Majer‘A. T. Fraser, R.E., I have just been 
favoured with a copy, which I now inclose to you, of a 
Madras pap&r, dated September 12, giving not only the frightened 
comments of a dozen different, unpractised observers on the 
green sun, seen morning and evening over the south-east of 
India guring the two or three previous days, but also the spectro- 
scopic explanation thereof by Rev. Prof. Michie Smith, which 
is so good that you may perhaps think well to introduce it into 
your columns. 

The case too is further worth notice here, as an example of 
the occasional powers of the rain-band spectroscope over and 
above the wet and dry bulb thermometers, to tell us what is in 
the upper air now and will visit us sod below. For on those 
days when the greenness of the sun was undoubtedly due to 
being seen through strata of atmosphere inordinately charged 
with watery vapour (much as I set forth in vol. xiv. of ‘* Edin- 
burgh Astronomical Observations,” was the case so eminently at 
Palermo in 1872), the air in contact with the élwellings of man 
was dry. 

It has been so too for a considerable time, as testified by Mr. 
Pogson at the Madras Observatory, both by his daily hygro- 
metric observations, and by his record of rainfall for the year 
being behind the usual quantity by about a third of the whole, 
From this circumstance apparently, “some of th? learned old 
men,” but knowing nothing of spectroscopy, in that Jocality, 
needlessly afflicted themselves and their neighbours also, by 
proclaiming that the e7cez sun, in place of being a sign of good 
times coming, ‘was a bad omen for the country, and would 
bring a famine this year.” 

But though there was still a drought at Madras, the same 
paper involuntarily reports that abundant rain had begun to fall 
further away to the ssuth and west, or to the extent, at Travan- 
core, of 5°91 inches, and at Malabar of 10°14 inches, in one 
week, C. PIAZZI SMYTH 

15, Royal Terrace, Edinburgh, October 9 


We have just been having the curious phenomenon of a 
greenish colour in the light of the sun. Letters to the Madras 
papers show that the same thing has been noticed in many other 
parts of Southern India. It is new tome, a d to every one else 
who has seen it, so far as I have heard. The native astrunomers 
say that there is a planet wholly absorbed in the sun, and that if 
it leaves the sun a green light will appear. Or, according to 
others, if Venus comes in contact with the sun, which, accord- 
ing to their calendars, is the case now, a green light will be seen. 
Both agree, however, in portending evil to the inhabitants of 
this planet ; consequently there has been no little curiosity and 
speculatipn awakened by this singular appearance, and more or 
less of uneasiness in the minds of the ignorant and superstitious 
natives. As I am principal of the High School in this place, 
and teacher ina small way of science, they apply to me for the 
scientific solution of the mystery ; but, farther than a mere con- 
jecture, I have to confess myself quite as much in the dark as 
the rest. 

Doub'less others of your correspondents have noticed the same 
thing, and my description may be superfluous; yet I venture to 
give it, as it may at least corroborate the statements of other 
observers. 

My attention was first called to the matter by one of my 
teachers about four o’clock on the afternoon of September 10, 
but I learn that the same thing was noticed el:ewhere the d 
before.@ At the time of which I speak I noticed that the light 
from the sun shining into the room through an open western 
door threw a curious pale blue colour on the floor. I also 
noticed that it had something of the effect upon colours that is 
commonly seen in coloured lights. On looking out I saw that 
the sun, which was somewhat dimmed bya haze, had a decidedly 
greenish-blue tinge. The same thing was observed on the 11th 
and 12th, both morning and evening; but my ob ervations were 
confined to the ev nings. About four o’clock (at least I did not 
notice it earlier) an indistinct bluish tinge appeared in the light. 
This gradually passed into a greenish colour, and this in turn 
became tinged with yellow as the sun approached the horizon. 
As the sun sank, bands of smoky haze drifted across its disk. 
After the sun was down, bright yellow, orange, and red ap- 
peared in the west, a very deep red remaining efor more than an 
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hour after sunset ; whereas 
of colour leave the sky in 
the sun disappears. 

ter was surrounded 
in breadth. K 

After sunset I observed a peculiar appearance in the haze 
which covered the sky. It was not of sufficient density to be at 
all visible, exgept where it reflected the direct rays of the-sup. 
There it had a singular mottled appé&krance, with a smoky look 
along the borders of the denser portions, suggesting clouds of 
smoke or dust in the upper regions of the atmosphere. = 

Of course the question which every one is asking now is, 
What caused the green light? very few, so far as I have learned, 
having noticed anything else. The succession of colours *which 
I have mentioned, occurring exactly in the order of the solar 
spectrum, would seem to indicate beyond a doubt the presence 
of some highly refracting substance in the atmosphere which 
resolved the sun’s rays into Primary colours and gave us in -suc- 
cession, according to the angle of the sun to the horizon, blue, 
green, yellow, orange, and red, the two latter only appearing 
as reflected from the under surface of the haze. On the evening 
of the 13th the sun appeared to be perfectly clear, but after it 
was below the horizon the western sky was seen to be covered 
with a smoky haze of a singular appearance, which. became 
brilliantly illuminated with yellow, orange, and red in the order 
I have mentioned, counting upward from the horizon. These 
sank one after the other, leaving at last an arc of brilliant red 
along the west, the inner portion of the segment contained by 
the are being composed of orange. This disappeared in turn, 
and the whole western sky became yellow again without any 
distinct outlines, and this gradually deepened into red, which 
remained for an hour or more after sunset. The latter pheno- 
menon was not unlike an ordinary sunset, except in brightness 
and duration. s 

But what could the refracting medium be? The air itself has 
refracting power, and so have the minute particles of moisture 
or ice which constitute the ordinary hazy clouds in the upper 
regions of the atmosphere ; but it would be difficult to say why 
the effects which I have described should not be of more fre- 
quent occurrence if produced by either or Both of these causes, 
since they are always present in a greater or less degree, and 
especially as there was apparently nothing unusual in the state 
of the weather at the time, Neither would clouds of smoke 
alone produce such effects as J have mentioned. In my native 
place in the United States, where vast tracts of prairie, and 
often of woodland, are burned over every autumn, a smoky 
haze is a common thing at that season of the year. Sometimes 
for days together the haze is so dense as almost to hide the sun, 
yet I never heard of any other effect upon the light than this 
obscuring of it, while the sunsets were especially dull and colour- 
less. Nor do I see how these phenomena could be referred to 
unusual electrical conditions, for in that ca e they should be 
More common, as electrical storms are by no means unusual, I 
have been led, therefore, to wonder if the phenomena may not 
be the result of some fine transparent or sewi-transparent dust 
particles in the upper regions of the atmosphere, which form the 
singular looking haze, and refract the light in the manner 1 have 
described, and whether the whole may not be traceable to the 
recent volcanic eruptions in Java. 

According to the telegrams, the city cf Batavia was darkened 
for thirty-six hours by clouds of dust from the voleano. True, 
we are a long distance from Java here, Ongole being in latitude 
15° 30’ N., ani longitude 80° 6’ E. But it is well known that 
the smoke and ashes from volcanoes are often carried to immense 
distances, and in this case, if acted upon by the trade winds, they 
would be carried away to the westward, and rising with the 
upward currents midt enter the return trades, and s3 be swept 
over Southern India in a north easterly direction—the direction 
of our prevailing winds at this season of the year. However, I 
only venture this solution of the problem as a timid conjecture, 
the truth or falsity of which I have no means of de monstrating, 

Will not some of the readers of NATURE who are better 
informed in regard to such matters kindly give me their 
opinions of the phenomena? I should be glad also to know it 
such effects upon the light as I have described have ever been 
noticed as the result of the smoke or dust or gases emitted by 
volcanoes. 

Another thing which awakened about as much curiosity and 
speculation in the minds of the nagives as She coloured light was 
the large spot now crossing the sun’s disk. Ordinarily the 
atmosphere is so clear thet even at sunset the sun cannot be 


wider ordinary conditions all traces 

this latitude within half an hour after 

At night the moon, just past the first quar- 

by a pale greenish halo some thirty degrees 
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viewed with the naked eye; but, befg obscured as it was by 
the haze, the spot was distinctly Ysible to all. 
Ongole, India, September 14 W. R. MANLEY 


Mr. Manley sends us several letters from the Madras Mail 
on the phenomenon ; from these we give the following extract, 
dated September 10 :—] 

A, T. M. writes :—“‘ Unlike his usual custom the gun rose this 
morning clothed as it were iif bright blue colour, rendering the 
whole horizon and all beneath it of the same hue. ‘The pure, 
colourgess river water looked as if it was just let out of an indigo 
vat. Even the green fields with grags and trees about looked 
blue. Our whitewashed house also had a temporary change of 
colour. e This phenomenon lasted from 6 to 10 a.m,” 

The same phenomenon seems to have been observed in 
Trinidad on the afternoon Of Sunday, September 2. Mr. J. 
Arnold, writing to the Zimes, gives the following extract from a 
correspondent’s letter from Port of Sain :— 

‘© We have been having very curious weather ; last Sunday, 
about five o'clock, the sun looked like a blue globe, and with 
the aid of a small telescope I saw plainly three dark spots on it. 
After dark we thought there was a fire in the town from the 
bright redness of the heavens.” Mr. Arnold adds: “ All my 
correspondents agree as to the blue colour, and several seem to 
have noti®ed the spots. This occurrence, which was heid to 
foretell bad weather, took place three days before the cyclone 
that swept Martinique.” 





THE JAVA ERUPTION 


THE following details concerning this catastrophe have been 

sent by Lloyd’s agents at Batavia, under date of Sept. I :— 

“The past week js memorable as having witnessed one of the 
most disastrous and severe volcanic eruptions ever known in the 
Malay Archipelago. Krakatoa has again been the origin of the 
disturbance. On Sunday last, about 4 p.m., a series of detona- 
tions were heard proceeding apparently from the south-west. 
Towards night these grew louder, till in the early morning the 
reports and concussions were simply deafening, not to say 
alarming. When day*broke the atmosphere to the west had a 
sulphurous and lurid appearance, and a thin layer of fine white 
ash covered the ground. Towards 9 a.m. the reports died away, 
but about an hour later dark clouds quite obscured the sky and 
the sun. A heavy rain of ashes, sulphur, and dust commenced 
to fall, and at I1 a.m, this town was in pitch darkness and 
business totallysuspended. About twelve o’clock (midday) a large 
wave about seventeen feet in height swept in from the sea, 
causing many prows and small craft to be driven ashore, but 
doing but little damage to the shipping in harbour, This being 
the dry monsoon, the rivers are low at present. The wave, how- 
ever, drove an immense volume of water up our rivers, which 
suddenly rose so high that the banks at the river mouth were 
flooded and many small crafts stranded. Happily the wave sub- 
sided again suddenly, leaving the rivers almost dry, and about 
one o’clock the rain of ashes subsided and the atmosphere grew 
lighter. Shortly after 2 p.m., however, another wave, larget 
than the first, cure rolling in from the sea. A few native 
fishermen were drowned by this wave, and two Europeans at 
Onrust also Jost their lives, At Tandjong Priok the Princess 
Wilhelmina was within an ace of stranding, while some small 
crafts and prows were cast high up on land. No further 
damage, however, occurred in Batavia. The eruption, however, 
so far as we can learn, has had most fatal and disastrous effects 
all along the south-west coast of Java, and also on the 
south coast of Sumatra. We shall not probably be in 
possession of full particulars for some days yet, as telegraph 
lines are damaged and roads destroyed, But so far we can 
give the following particulars. The Island of Krakatoa, the 
summit of which peak was 2600 feet above water level, has 
totally disappeared below the sea, and the neighbouring Island 
of Dwaisindeweg is split in five parts. Sixteen new volcanic 
islands have been formed between Krakatoa and Sibesie, and 
the sea bottom in the Straits of Sanda has completely changed. 
In fact the Admiral Commanding-in-Chief has issued a circular 
stating that till new soundings have been taken the navigation 
of the Straits of Sunda is likely to be extremely dangerous. 
Anjer and lighthouse and the other lights of south-west Java 
have all been destroyed. The subsidences and upheavals we 
have alluded to causedfa large grave about 100 feet in height to 
sweep down on the softth-west coast of Java and south of 
Sumatra. This wave swept inland for great distance, thereby 


been left standing. 












doing great injury both to life and property. We are here only 
twelve miles away from one of the points on which the wave 


spent its fury. The whole coastline to the south-west has 
changed its configuration. The inhabitants of the Island of Onrust 
were only saved from the flood which swapt over the island by 


taking refuge on board two steamers, At Merak Government 
establishment the inhabitants tock refuge on the kn@Jl, 50 feet» 


high, but were all swept off and drowned, with the exception of 


one European and two Malays, who were saved. Mauk and 
Kramat, west side of Batavia Roads, have been laid waste, 
and about 300 lives lost. In Tjeringin only one house has 
Both the native and European officials 
have perished. A rain of mud also fell at the above place, 
which is situated opposite to where Krakatoa Island once lay. 
Anjer seems to have been completely destroyed. Lloyd's sub- 
agent there wires from Serang: ‘All gone. Plenty lives lost.’ 
The dry dock at Amster@am Island was carried away by the 
waves, but has since be&n found stranded in Middleberg Island. 
The Padang steamer, which left here on Sunday, returned 
next day to Anjer, only to find the place in ruins. The captain 
reports that his vessel.wa$ in great danger, owingeto the erup- 
tion from Krakatoa, On his arrival at Telok Betong, his first 
port of call, the place was found completely destroyed. We 
understand that it has been submerged, but are not yet in pos- 
session of full particulars, We hear that on Monday the whole 
of West Java, as far as Banding, was shrouded in darkness and 
covered by ash rains. A telegram just in informs us that the 
explcsions from Krakatoa were heard at Deli (Sumatra), which 
place is opposite Penang. The Government here, we under- 
stand, in the interest of shipping, are sending out steamers to 
cruise at either end of the Straits of Sundh, to warn vessels to 
observe caution while passing the Straits, as charts are no longer 
reliable. According to latest telegram from Serang we learn 
that in the residence of Tjeringin alone 10,000 lives were caleu- 
lated to be lost. The Padang steamer just in reports that it is 
impossible to approach to the place where Telok Betong once 
was situated, owing to the sea being filled with pumice stone 
and mud. In some parts of Sumatra Straits the pumice stone is 
seven to eight feet deep.” 


THE BRITISH ASSOCIATION 
SECTION C—GfoLocy ä 


On some Fossil Fish Remains found in the Upper Beds of the 
Yoredale Series at Leyburn, in Yorkshire, by James W. Davis, 
F.G.S.—The red limestone forms the upper part of the mein 
limestone of Phillips, being separated from it by only one foot 
of shale or plate. It is about 100 feet betow the millstone grits, 
the intermediate beds being composed of grits and shales with 
one bed of limestone about 16 or 18 feet thick, A peculiar 
aggregation of fish remains has been discovered in the red heds 
by Mr. Wm. Horne of Leyburn, They comprise neary forty 
species, the majority of which are peculiar to the beds; others 
like C/adodus and Petalodus are common to the Mountain Lime- 
stone, and do not appear to differ either in size or otherwise 
from those of the lower massive limestone. The representatives 
of the genera Psamodus, Cochliodus, and Polyrhizodus, which 
are found abundantly in the lower limestone, and are of great 
size and importance, are in this locality comparatively small and 
rare, and appear to indicate that the fishes they represent were 
gradually becoming extinct. Their representatives are not known 
to occur in the superimposed Millstone Grits either in this 
locality or any other. There are in addition species of Aga- 
lichthys and Pleurodus, which are characteristic of the coal 
m@asures. The presence of so varied a fauna naturally leads to 
the inference that the circumstances under which they @xisted 
were not those usually characteristic of the aggregation of lime- 
stones, but rather indicate a shaliow or shore deposit with occa- 
sional influxes of fresh water. Megalichthys and Pleurodus are 
fishes which in the coal measures probably lived in fresh or 
brackish water; and though they may have been adapted to 
exist in marine conditions, the occurrence of beds of sand and 
shale intercalated with the thin limestones of the Yoredales 
evidently shows the proximity of land, and it is probable tha? 
they were carried to their present position by rivers, and there 
deposited with the marine forms with which they are associated. 
The supposition that the water was brackish may account for 
the small size of some of the genera already mentioned and their 
final extinction in the grits and shales which succeed the limestone. 
The great fishes whose remains are found in fhe lower lime_ 
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stone, represented by Ctenacanthus, Orthacanthus, and others, 
are absent, the only species hitherto found being those of the 
curious’ Cladacanthus and Physonemus, 

On the Occurrence of the Remains of Labyrinthodonts in the 
Yoredale Rocks of Wensleydale, by James W. Davis, F.S.A., 
F.G.S.—Some bones of the leg of 2 Labyrinthodont were dis- 
w covered hy Mr. Horne and described by Prof. L. C. Miall in 
the Quarterly Fournal of the Geological Society, vol. xxx. P. 775. 
They were found in a dark-coloured flagrock above the Harmby 
Quarry, which also extends with an easterly dip to the Harmby 
railWay cutting. The same flagrock is also found behind Ley- 
burn and the Shawl, and in that locality it has been extensively 
quarried. In addition to the leg-bones already mentioned, 
others have been found in the same flagrock, but separated by 
considerable distances, so that it is not probable that they be- 
longed to the same Labyrinthodont. In the railway cutting a 
portion of a cranium was found. & is r'ọ inch in length and 
1'4 in breadth. A number of sutures? not very well defined, 
seem to indicate that the bone constituted the back part of the 
skull. The third specimen was found in the quarries beyond 
the Shawl worth-west of Leyburn, æd. exhibits casts of the 
jaws of another Labyrinthodont. Each rgmus is about three 
inches in length ; they have been disturbed and displaced. The 
external surface of the jaws was ornamented with a reticulated 
arrangement of tubercles, an impression of which is preserved 
in the specimen. Along the margin of the impression of the 
alveolar portion of one of the rami there is a series of impres- 
sions which appear to have been caused by small pointed 
teeth. 

Section across the Trias recently exposed by a Railway ` Ex- 
cavation in Liverpdol, by G. H. Morton, F.\G.S.—During the 
last eight years a very important section of the Triassic strata 
has been exposed in Liverpool, by excavations for widening the 
line of the London and North-Western Railway Company, The 
section presents a solid mass of sandstone on both sides of the 
new railway cutting from Lime Street Station to Edge Hill Sta- 
tion, a distance of 2300 yards from east to west. The height 
of the rock on each side varies. The strata exposed belong to 
the Keuper and Bunter formations, The Pebble Beds of the 
Bunter crop out for 914 yards along the east of the cutting, but 
do not contain any mar] partings, and not a single pebble of any 
kind has been noticed. Only two faults occur along the whole 
length of the Pebble Bed’ exposed, and they are of very little 
importance. The subdivision ends at Smithdown Lane, where 
there is a fault with a downthrow to the west, which brings in 
the upper mottled sandstone, the highest member of the Banter 
formation, where it is not represented on the map of the Geo- 
logical Survey, or the fault recorded. The Upper Mottled is a 
fine-grained, soft, bright red sandstone with grey streaks, and as 
it readily crumbles into sand is never hard enough for building 
purposes. It crops out to the west from Smithdown Lane to 
University College, when a fault throws down the strata about 
600 fett and brings in the Keuper sandstone, which is 400 feet 
thick, and interstratified with thin beds of marl. The highest 
beds of the Keuper are at the College ; lower strata containing 
the beds of marl crop out from beneath, and are thrown down 
to the west by faults three times in succession, when the base- 
ment beds crop up in Lime Street Station. The section shows 
that all the fanlts throw down the strata to the west and bring in 
higher beds in that direction. It also shows the exact position 
of the fault between the Bunter and Keuper formations, which 
was not known before. The position of the Keuper, as a 
wedge-shaped mass of sandstone, with the Bunter formation 
faulted against it on the east and west, is of great local interest, 
and it is easy to understand how the succession of the strata gas 
not bgen satisfactorily explained before in the absence of any 
such a continuous section as that described. The remarkable 
absence of faults in the pebble-beds has an important bearing 
on the construction of the Mersey Tunnel, which will have to 
be carried through these beds along its entire length, The 
section shows that while faults are numerous in the Keuper sand- 
stone, which was frequently fractured during subsidence into a 
depression, the pebble-beds are very little faulted. A few days 
#go, when under the Mersey, I did not find a single fault either 
in the tunnel or in the heading beneath. 

Kecent Opinions on the Loess Deposits of the Valley of the 
Rhine as Evidence of a‘ Great Post-Glacial Flood,’ by Mark 
Stirrup, F.G.S., adversely criticises recent opinions of Mr. H. 
H. Howorth, F.S.A., as to the mammoth in several of the 
superficial deppsits proving a “‘ great Post-Glacial flood.” The 


facts connected wite the loess deposits Of the Rhine Val- 
® 
è 


ley are not consistent withthe, interpretation given to them by 
Mr. Howorth, nor is the asstfmption that the materials of the 
loess were derived from volegnic mud-streams borne out by the 
evidence, The author sonliders Mr. Howorth has faled to 
prove his postulate that not only the extinction of the mammeth 
but the existence of several superficial or Post-Glacial de- 
posits were due ‘“‘to a sudden catastrophe involving a great 
diluvial mo¥ement which extendede over the larger part of the 
northern hemisphere, and accompanied by an equally sudden 
and violent change of climate,” and the author considers the 
whole of the evidence adduced by Mr. Howorth as unsound and 
inconclusive. He regar& Mr. Howorth’s attempt to resusci- 
tate some of the obsolete doctrines of Cuvier and Buckland as 
a retrograde movement in the history of geology. 

daster Divisions of the TerWary Period, by Prof. Boyd 
Dawkins.— The classification of the Tertiary 1ocks sketched 
out some fifty years ago gnd since then altered in no important 
degree is out-of harmony with our present knowledge, and the 
definitions of the series of events which took place in it has 
been greatly modified by the process of discovery in various 
parts of the world. The terms Eocene, Miocene, and Plio- 
cene no longer express the idea of percentages of living species 
of fossil mollusca upon which they were founded, and Post- 
Tertiary, Quaternary, and Recent are founded on the assumed 
existence of a great break comparate to that separating the 
Secondary from the Primary or Tertiary periods which is now 
known not to exist. The author proposed a classification of 
the Tertiary period in Europe, by an appeal to the land mam- 
malia, and since that time his definition has been found to 
apply equally well to the Tertiaries of Asia and the Americas 
and to the late Tertiaries of Australia. He stated that the 
forms of life in the rocks have changed at a very variable rate, 
and in direct proportion to their complexity of organisation, 
the lower and simpler having an enormous range, while the 
higher and more complex have a much narrower range and 
are more easily affected by the change in their environment. 

Ona Boulder from the Chloritic Mari of Ashwell, Herts, by 
H. G. Fordham.—Boulders found in these marls, in the so- 
called coprolite workings in Cambridgeshire and the neigh- 
bouring counties, are usually little more than pebbles. The boulder 
now described measures 12 X 94 X 5h inches. It is somewhat 
triangular in general form, and is much rounded and worn. The 
material, according to Prof. Bonney, is a quartz-felsite. The 
author attributes its origin to its being brought to its present 
position by floating ice. - 

Preliminary Note on the Furcher Discovery of Vertebrate Foot- 
prints in the Penrith Sandstone, by G. V. Smith.—The speci- 
mens were obtained from a quarry opened out by the Settle and 
Carlisle Railway, situated on the slope of the hill, north of the 
highway from Penrith tò Alston, and about three and a half 
miles from Penrith, the sandstone is strongly current bedded, 
and is largely used for building purposes ; these sandstones are 
older than the magnesian limestone. The impressions indicate 
several distinct forms of vertebrates. 

On a Supposed Case of Aletamorphism in an Alpine Rock of 
Carboniferous Age, by Prof. T. G. Bonney, M.A., F.R.S.— At 
the base of the Carboniferous series in some parts of the Western 
Alps is a conglomerate called the Poudingue de Val Orsine the 
matrix of which abounds in mica, and is supposed by some geo- 
logists to exhibit true foliation. In the Alps there is always an 
abrupt transition from the comparatively unmetamorphosed rocks 
of known geological age to the true schists and gneisses of un- 
known but certainly far greater antiquity, and nothing short 
of the clearest proof would justify us in considering any of these 
crystallised foliated rocks as altered Devonian or Silurian, even 
though the latter tem be used in its most extended sense. 

On the Geological Age of the North Atlantic Ocean, by Prof. 
Edward ITIull, LL.D., F.R.S., &c., Director of the Geological 
Survey of Jreland.—lIn this paper the author made use of three 
leading formations as factors in his inquiry, viz. the Archzan 
(or Laurentian), the Silurian (chiefly the Lower Silurian), and 
the Carboniferous. Heconsiders that throughout the Archzan, 
or Laurentian, the Lower ‘Silurian, and®the Carboniferous 
epochs, the regions of North America, on the one hand, and of 
the British Isles and Western Europe were submerged, while a 
large part of the North Atlantic area existed as dry land, from 
the waste of which these great formations had been built up ; 
and he urged that if such were the case, the doctrine of the 
permanency of oceans and eee tested by the case of 
the North Atlantic, falls to the ground. 

Dyas versus Permian, by Rev. A. Irving, B.Sc, R.A., 
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F.G.S.—This subject is brought, fomward for discussion both as | volcanic rocks, and though many portions are bedded, they have 


having a special local interest, 
national importance of the subje 
gress next year, and the progre%s of the geological map of 
latrope. The afithor, referring to previous papers in the Geolo- 
pical Magazine during the year 1882, in which strong reasons 
were given for abandoning the threefold division of the so-called 
Permian system, and to the giscussions raised in th® same perio- 
dical, maintains that the ‘‘Permian system” of Murchison, 
which represents the group of strata as marked by three stages, 
is inapplicable to the English rocks of Post-Carboniferous age. 
The term ‘‘ Permian ” has only a loeal and subordinate value, 
and scarcely applies even to the whole Russian area in which 
these strata are developed. He considers that the application of 
the “Permian system,” as propounded by Murchison, to the 
Post-Carboniferous rocks of Central Europe is no longer tenable, 
any more than is its application toythe British series, as the 
author has shown elsewhere. 

On the Coloration of some Sands, and the Cementation of 
Siliceous Sandstones. By the Rev. A. Irving, B.A.—In the 
first part of this paper attention is drawn to the occurrence of 
certain green-coloured sands which are frequently met with 
below the peaty layers, at the heads of the smali valleys, in the 
Upper Bagshot sands. ‘The local and exceptional nature of 
these green deposits, awd their relation to the decomposing 
vegetal matter which has overlain them for a long period of 
time, suggest the connection of the green colour with the de- 
composition of vegetation. Chemical analysis of these sands 
shows that the green culour is in nò way connected with any 
of the ordinary green minerals which enter into the formation 
of rocks, but reveals the organic origin of the colouring matter. 
In the second part of the paper attention is drawn to some 
recent investigationg by the author of the origin of the siliceous 
cementing material of the sarsen stones. 

Note on the Navel Fine of the Rigi and Rossbers. By Prof. 
T. G. Bonney, M.A., F.R.S.—The author called attention to 
the following points in regard to the conglomerate of these 
mountains :—(1) That the pebbles were not seldom indented 
by mutual pressure ; (2) that the pebbles in this district cn- 
sited mainly of grits and limestones from the Secondary and 
perhaps early Tertiary seriesof the Alps, with a variable amount 
of areddish granite (of whose locality he was ignorant). He 
considers there was a close analogy between the Bunter con- 
elomerate and the nagel flue, the former also resembling the 
British Old Red Sand-tone, and a part of the Calciferous sand- 
stone series in Scotland. As these three were admittedly fresh- 
water deposits, he argued that the Bunter series (the parts of 
which had some resemlance to the ordinary molasse) should be 
reckoned among the true fluviatile or fluvio-lacustrine deposits. 

Votes on Geological Sections within Forty Miles Radius of South- 
port. By C. I. De Rance, F.G.S.—The sections in Siturian 
werks of the Lake District and North Wales within the radius 
are described, also those in the Carboniferous limestone, coal 
measures, Permian, and the Triassic rocks, especially the 
Keuper sandstones and worls around Southport. The sections 
in the glacial drift of West Lancashire and Cheshire are men- 
ti ned, and the sequence and character of the overlying post- 
glagial beds. Southport is built upon blown sand resting on 
peat, which is 79 feet below the surface at the sea-c»ast, rising 
inland to the surface ; the whole series rests on the Keuper 
marls, which have been bored into to a depth of 187 yards at 
the Palace Iotel, Birkdale, without finding the ba-e. Frag- 
ments of gypsum and pseucdomorphous crystals of salt occurred 
in the boring. The section in the Mersey tunnel, now in course 
of erection, was alluded to. 

On the Pre-Cambrian Igneous Rocks gf St. David's, by 
Prof, J. F. Blake, M.A., F.G.S.—The rocks below the 
Cambrian conglomercte have been described by Dr. Hicks 
as bedded rocks belonging to three distinct periods. The 
same rocks have been recently asserted by Dr. Geikie to be 
partly Cambrian and partly intrusive. The author contends 
that they are Pre-Cambrian in age, but form a very complete 
volcanic series, wkich may well*be de-ignated the Dimetian. 
The basis of the series is the Dimetian granite, serving as the 
core. This is surrounded by the more acid rocks, as the quartz- 
felsites and the felspar porphyries (the so-called Arvonian), and 
the more outlying portions consist of very varying materials, 
chiefly rough ashes or agglomerate breccias—on the east side 
finely bedded ‘‘halleflfitas,” aad on the north side many basic 
lava flows. These are tlfe so-called “ Pebidian.” The arrange- 


in view of the Berlin Con- 


nd on account of the inter- ; no dominant strike over the whole district. 
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The Caral-i-y 
series commencing with the conglomerates is quite independe t 
and hangs together as a whole. Inno case can acoiinus . 
passage be proved from tne one series to the other; the jureth o 
is in most cases a faulted one, and at the places where this is vot 
so, the conglomerate lies on different beds of the velannic seri? g 

Ona Coral Atoll on the Shore Line at Arviglan?, neer Duw- 
fries, Scotland, by James Thomson, describes a band of Cer- 
boniferous limestone, with corals of several genera, whi ` 
form seventeen coral reefs, extending through a depf +f 
400 feet of strata. 

On the Former Physical Condition of Glendale, Northun' 
land, by G. P. Hughes, describes the River Till, as once filli z 
this valley, and forming a lake, on the site of which occurs pe ', 
forest beds, grey clays, with Bos urus, Cervus megaero’, asl 
red stag, and gravels, resting on boulder clay. 

Additional Notes on *Anthracosaurus fedzei, by W. H. Bau, 
describes a large Sauro-Batrachian from the lower coal measar 
Jarrow Colliery, near Castlecomer, co. Kilxenny. 

Ox Basalt apparently sverlying Post-Giactal Bete co, Iutr w, 
by W. T. Knowles, describes a mass of basalt twenty yar'- 
in length, lying on sands and gravels; probably b : glec.>! 
erratic. 

On the Geological Relatives and Mole of Pservatin ' 
Eosson Canadense, by Principal Dawson.—The oldest Lne~ ` 
formation in Canada is the Ottawa gneies, or fundamer'+! 
gneiss, a mass of great but unknown thickness and of vast res, 
consisting entirely of orthoclase gneiss imperfectly hed ted, > | 
destitute of limestones, quartzites, or other rocks, which mi, 
be supposed to indicate the presence of latd surfaces and o~.. 
nary aqueous deposition. It constitutes the Tower Ieurent.:) 
of Logan, and may be regarded either as a portion cf the carry 
original crust, or as a dep sit thereon Ly aqueo-imeo: ager =, 
and without any evidence of derivative deposits. Succeeds ' 
is a formation of very different character, though still belong `; 
to the Lower Laurentian of Logan. It may be nvael 'k> 
Glenville series, and includes beds of lime tone, quartztte, f. 
ore, graphitic and hornblendic schists, with local bed~ + 
pebbles; it is in one of these great limestone, tha: Foz 5 
occurs. The Grenville series give distinct evidence of ordi wy 
atmospheric erosion of the older rocks, and of ordinary aque ` 
as well as organic deposition. THe author hopes to exlu H 
specimens, now in the McGill University, to the Assocation, 

On the Topography and Geology of the Troad, bv T. S. Dis 
—The Liparites are older than the Andesites, rocx~ that 2 ~ 
probably pre-Cambrian from the base of the older setiment:; 
rocks, which are much altered and often. highly eryata)tine. Ti- 
more sedimentary rocks are also partialiy crystalline ; they ove 
Jess important in determining the phy-ical gesgraphy. Posts “o 
of streams have varied much, but the coast-liue kay prouc ty 
changed little since the days of Troy. Mount Ida is an ecn- 
clinal with a very short axis, and is almost a dome, the sum." 
of which has been denuded, r 
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On the Origin and Development of the Rhincceros Greup, \. 
Messrs. Scott and Osborne, —The very extensive series 9f Terti yr, 
lake deposits in the north-western United States have afo. eA 
these gentlemen material for some generalisations on this u 
ject. Their conclusions are as follows :—That from ihe 
Rhinoceros group of the Middle Eocene there diverge tòrs’ 
distinct lines, one represented by the forms still living in U ° 
Old World, the other two exclusively American an} exti¢’ 
The first of these lines is continued into the Upper love 
formation by the genus Amynodon. ‘In this form the rh: 
cerotic features of the skull are slightly more marked ; the los: 
canines are somewhat more procumbent and have caiu-ed U 
atrophy of the lower incisors. The digits are four in the m+") 
and three in the pes. In the Lower Miocene follows the gen 
Aceratherium, which, retaining the number of digits feun’ 4 
Amynodon and many lophidont skeletal characters, is ye' > ' 
unmistakable rhinoceros. From Aceratherium, again, we i 
two diverging lines, one belonging to the Old World, tue oth: 
to the New. These authors think that very probaliy Acet. 
therium originated in America, and migrated to Asia in ew. 
Miocene times. In the Old World it gave risg to the hoin. ı 


ment of these rocks shows the characteristic irregularity of | series of genera, probably beginning, as suggested by Cope, wit 
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Ceratorhinus, In America are found a number of large rhinoceroses 
in the Loup Fork deposits of the River Platte, which are variously 
designated as Uppermost Miocene and Oldest Pliocene. These 
have left no successors unless X. izenius of Le Gros should turn 
out to be an Aphelops. In brief, the rhinoceros line branched 
off from the Lophiodontide in America during the Middle 
Eocene, $n early Miocene times the genus Aceratherium 
migrated to the Old World, and there gave rise to the horned 
genera, which still live there, as well as the larger species 
which became extinct in the Post-Pliocene. ‘The second line 
mentioned is represented by the curious genus Diceratherium. 
The third line is that of Hyracodon, small hornless animals of 
the Miocene. This retains the full set of incisors ahd canines in 
both jaws, but with rhinoceros-like premolars and molars. 
Many lophidont characters are still retained. 

Lhe Polymorphism of Alcyonaria, by Prof. Marshall.—The 
author directed attention to the occu®ence of tentaculato-zooids 
in two members of the group Pennatulitlze—the first the variety 
of Pennatula phosphorea, known as aculeata, and the second a 
new species of Umbellula, U. gracilis, obtained in the Faroe 
Channel durmg the 7riton dredging expedition in 1882. In the 
first case the tentacles, which vary from ong to five in number, 
are fused together to form a conical spive strengthened by very 
stout calcareous spicules, and projecting a considerable distance 
beyond the mouth. In the case of U. gracilis the tentacle is 
single, and differs from that of all other pennatulid zooids in 
presenting a fringe of pinnules along each side identical with 
those of the typical polyps. The morphological importance of 
this unitentacular condition was discussed at’ some length, the 
single tentacle being shown to have constant anatomical relations 
and to correspond to the single tentacle present in the young 
embryos of Actinia mesembryanthemum. In conclusion, argu- 
ments were adduced against Prof. Köllikers statement that 
Umbellula is one of the more primitive genera of Pennatulide. 

The Differences between the Males and Females of the Pearly 
Nautilus, by Mr. A. G. Bourne, B.Sc.—The author bases his 
observations upon the dissection of two specimens, male and 
female respectively— both adult and well preserved—of J. pom- 
Żilius obtained by Prof. Lankester for the museum at University 
College, and a specimen of N. macromphalus placed in his 
hands for examination by Prof, Hubrecht, of Utrecht Univer- 
sity. The author regards the tentacular lobes as homologous 
with the aigns of a Dibr&nch, while the tentacles probably re- 
present the suckers, this view, which has already gained con- 
siderable ground, receiving very strong support from the 
hectocotylised condition which the author describes, Eight 
tentacular lobes may be recognised, four internal, two superior, 
and two inferior, the latter two being fused together, and four 
external, the two superior being fused to form the ‘‘ hood,” and 
the two inferior completing the external ring. In the male four 
tentacles of the left superior internal lobe become hectocotylised, 
while the corresponding four upon the opposite side exhibit an 
exactly similar modified condition, though in a very slight degree, 
poring a most interesting example of a ‘‘ rudimentary organ.” 
In the male the inferior internal lobes are present in a very much 
reduced condition. 

Budding in Polyzoa, by Prof. Haddon.—This author asserted 
that according to most observers the buds in ectoproctous 
Polyzoa are derived solely from the endocyst, or according to 
Joliet, from the endosarc (funicular tissue). It is possible that 
a combination of these views may be the more correct, since the 
development of the bud itself appears to prove that several 
distinct tissues are implicated, and that as a matter of fact all the 
three embryological layers are concerned in this process. 

On a Young Specimen of the Grey Seal (H. gryphus) from Bos- 
castle, Cornwall, by Prof. Lankester.—Prof, Lankester had 
the good fortune to find a specimen of this seal at the above 
place about a fortnight ago, He carried it about a quarter of a 
mile to a more sheltered place, but found it in the original place 
the next morning. As the specimen was not more than twenty- 
four hours old, was very weak, and could not swim, it is very 
probable that the mother had carried it during the night. The 
animal was taken and fed on milk ; he was sent to the Zoological 
eGardens, and when last heard of was doing well. Mr. Cordeaux 
said it was extremely interesting that this specimen had been 
found, as previously it had not been seen so far south. Prof, 
Moseley remarked that the dislike of young seals to the water 
had probably some connection with tkeir descent from ancestors 
which inhabited the land quite as much as the water. 

On Wool #lugs and Fertilised Fluid, by Mr. Duncan 
Matthews.—This paper describes in detail a series cf experi- 


ments undertaken with the bjgct of testing the filtering action of 
cotton wool plugs upon the fatmosphere, and the consequent 
possibility of permanently prfserving fluids sterilised in flasks 
plugged with wool. The avthor found, after.a long series of 
experiments, that sprayed water carrying germs could p&s 
through wool plugs as well as between it and the glass, when an 
inward current was produced by the cooling of the flask. He 
therefore segs no reason why air shauld not in the same mafiner 
carry germs through or alongside the wool, As an experimental 
fact, he found this to be so in a very large percentage yf his 
experiments. All the experiments related to one kind of bac- 
terium, the hay-bacillus. © 

The President then introduced the next four papers, which all 
related to various phases of the germ-theory, by a few remarks 
on bacteria. Micrococcus, bacillus, spircechcete, spirillum, and 
leptothrix were briefly spoken of, and the terms saprogenous, 
cromogenous, aud pathogenous explained; the first of these 
papers was then read, 

On the Germ Theory of Disease from a Natural History Point 
of View, by Dr. Carpenter.—Dr. Carpenter stated that many of 
the existing genera and species of animals and plants were 
altogether uncertain, that as fresh knowledge was gained, so it 
was found necessary to modify our accepted views; this espe- 
cially holds good with genera which have great power of 
adapting themselves to various circumstances, and which con- 
sequently produce numerous variations. This power of modifi- 
cation, the author stated, was much more marked in the lower 
than in the higher forms of either kingdom, and was especially 
found in bacteria. The author then cited the case of the germ 
producing smallpox, in which he stated the germ had undergone 
such a modification, that whereas two centuries ago the disease 
was very severe, and known as ‘‘black-pox,” it now existed 
only asa mild disease. During the last siege of Paris, however, 
the conditions were such that the germ reverted to its original 
form, and produced the same severe disease as two centuries ago. 
Many facts were brought forward to confirm this view. 

On some Cell Contents in Coffee and other Plants, by Marshall 
Ward.—The author has for some time past been engaged in re- 
searches among the fungi, particularly ee which attack living 
plants; and his attention was necessarily directed to cell contents 
of the host plants; among others the cells of Cofta, Cinchona, 
Pavetta, and Canthium, and one or two cryptogams have re- 
ceived special attention, The present paper refers particularly 
to one class of bodies found in the cells of the cultivated species 
of Coffea—C. arabica, C. liberica, &c. Certain fatty bodies, mixed 
with pro‘eids, found in the endosperm, are traced into the em- 
bryo and seedling, and their reactions and changes noticed. In 
the Jeaves, cortex, and other soft parts of the mature plant are 
found ‘‘fat-bodies,” under circumstances which compel the 
author to conclude that they are the result of constructive 
activity, and not products of destructive metabolism. These 
‘*fat-bodies” consist of varying mixtures of fats and other sub- 
stances, probably, in part, proteid, and show considerable simi- 
larity to the fatty masses of the endosperm. Details are given 
of their reactions and changes, and the author believes that they 
represent temporary stores, to be worked up further in the con- 
struction of higher bodies. 

On the Closed Condition of the Seed Vessel in Angiosperms, 
by Alexander S. Wilson, M.A., B.Sc.—Flowering plants 
may be divided into two classes, according as their seeds are 
contained within a closed seed vessel, or are exposed without 
any such covering. The former, having their seeds included-in 
a pod or pistil, are called Augiosperms or cover-seeded ; and 
the latter, on account of their naked seeds, Gymnosperms. The 
Angiosperms, which form by far the more important division, 
embrace most of ge common plants which make up the bulk of 
our flora, and are universally regarded as the more highly 
organised of the two. Corresponding to the lower degree ot 
organisation, Gymnosperms (yew, cypress, fir, &c.) appear 
earlier in the geological strata, and are largely represented in a 
fossil state. ‘The pod of an Angiosperm, such as that of a wall- 
flower, is composed of metamorphosed leaves termed carpels. 
In nearly every instance thesé leaves are so finited as to form a 
completely closed case enveloping the young seeds, At first 
sight it would seem as if the presence of such a covering were 
a disadvantage, for before the young seeds or ovules can develop 
to maturity they require to be fertilised. The process of fer- 
tilisation is effected by the agency of pollen dust, which is 
brought to the flower either by #he wjnd or by insects visiting 
the flower in search of honey. Now in the case of Gymno- 
sperms, where the seeds’ are exposed uncovered, this pollen dust, 
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if blown by the wind, simply alig tson the surface of the seed 
and fertilises it directly. In plats with covered seeds, on the 
other hand, the pollen cannot gairdirect access to the ovules, 
but can only fall gn the surface of the envelope formed by the car- 
peRary leaves. ‘This covering has to be penetrated before fer- 
tilisation of the seeds can be effected. For this purpose several 
adaptations of tissues, modifications of structures, and changes 
in thé position of the ovules dte rendered necessary, all of which 

might easily be dispensed with were the seeds exposed as they 

are in Gymnosperms, It can hardly be supposed that all this 

specialisation, whereby the process of fertilisation so simpl 
performed in Gymrosperms becomes complicated by 

broken up into numerous subsidiary processes, should 

into play unless same very important end were to . í 

the eae ofa completely clésed pistil. Wet ses i Ate 

of the pistil? The young seeds are the pr P m 
. cate cells, containing 

vegetable organism, Composed o i 


much nitrogen and phosphorusy”fa Ce the plant, On this 
se cant thay aust bo ecd guarded from any external infu- 


: their chemical constitution or lead to a 
ence that would de®fhe nutritious matters they contain. Now 
miisapproprievn that the leaves and stems of nearly all plants 
itis well to the attacks of parasitic fungi. The spores of 
parasi&s germinate gn the leaves of the plant on which 
ey alight, and appropriate its juices to their own use, as, for 
xample, in the case of the fungus which occasions the potato 
isease, All kinds of moulds, putrefaction, and fermentation 


























alling frsm the atmosphere which have found a favourable soil 
or their growth. Nowa more suitable pabulum or nidus for 
he growth of mould germs can hardly be imagined than that 
vhich would be afforded by the immature ovules, seeing that 
n them is collected a large amount of easily assimilable 
tter destined for the nutrition of the embryonic plant. 
here can be little doubt then that the disadvantages which 
he pistil brings with it, and the higher organisation thereby 
ntailed, are more than compensated for by the security 
bich it gives against the entrance of fungus spores. The 
ea pod is in fact the cBunterpart of the hermetically sealed 
r stoppered flasks, in which Tyndal and l’asteur performed 
ieir well known experiments on the preservation of organic 
uds against putrefactive changes, These observers found that 
was possible to preserve beef tea or other organic infusion 
r any length of time, provided no air was admitted to the 
ask, or if care were taken to filter the air from all organic 
erms by passing it through cotton wool, &c,, before allowing 
"to have access to the infusion, The pistil of a flower then 
aay be regarded as analogous to the flask in these experiments. 
she loose cellular substance of the style, and the acid secretion 
m the stigma, may in like manner serve to filter the air before 
i reaches the ovules contained within the ovary. At any rate 
«e air must pass through the substance of the carpels before it 
«n reach the ovules.) When this fact is viewed in connection 
ith the experiments of Van Tieghem, which show how difficult 
is to effect the direct fertilisation of ovnles with pollen, owing 
the constant appearance of microscopic fungi, a new light is 
rown on a vast number of vegetable and animal structures. 
he same principle operates not only among phanerogams, but 
‘en among the cryptogams; nor could a principle of such 
neral application in the vegetable world have failed to play 
. Important part in the animal kingdom. It is remarkable 
en to find that within the cup of the commonest wild flower 
e have the results of recent scientific research anticipated, the 
nefits of the antiseptic system as completely secured as by 
odern surgery, and a parallel between nature,and art which 
rees even to the minutest detail. . 
Protoplasmic Continuity in the Floridee, by Thomas Hick, 
A., B.Se.—The author has made an extensive series of 
servations on a large number of species belonging to the more 
portant genera of Floridez, with special reference to the 
estion of protoplasmic continuity. He finds in all the 
cies examined that, there is such a continuity, and that 
the clearest and most definite character. In the simpler 
ementous types, such as Fetrocelis cruenta and Calli- 
amnion Rothiz, the protoplasm of each cell is united 
th the protoplasm of contiguous cells by means of a 


This view of the function of the caryels is corroborated by the fact ıb- 
red in the case of Reseda, tht carpels@f which open soon after fertilisa- 
. After dry weather an accum@lation of sand and dust frequently takes 
œ within the ovary of Reseda. s 
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fine protoplasmic thread. ‘This obtains thr-“S aes wh ale 
plant. In the more complex types ‘ as ae paper 
roseum, C. arbuscula, and C. tetr, m, the arrangements for 


continuity are of a more elabe character. The content» ef 
the axial cells are not nited with ofe another, but also 


: Y e mav be. 
wich thos@of the-co cells, however numerous these may be 


















tive form, as here the connective threads may be 
from the tips of the ultimate branchlets to the hase 
stipes of the frond. As the threads become older, whey 
crease in thickness, thus showing that they are not merely 
temporary or effete structures. On the stouter c nnecting cords 
asert of ring oF collar is developed at about the middle point, and 


| over this is stretched, ¿z some cases, a delicate diaphragm. The 


behaviour of both ring and diaphragm when treated with micro- 

chemical reagents, is similar to that of the ordinary protoplasm. 
On Peripatus, by Adam Gedgwick.—Mr. Sedgwick showed 

living specimens of this animal, and briefly described them, 
Some neiwly-discovered Localities of the Rare Slug Testocella 


hallotoidea, by E. J. Lowe, F.R.S.—~This rare and hitherto ex-, 


tremely local nest-eating slfg has recently been foun® in various 
places in Monmouthshire and South Wales. Shirecester Hall, 
Shirenewton Village, Tatton Court, Hardwick, Chepstow, 
Cardiff, and various other places, were mentioned as producing 
more or less abundant quantities of this interesting creature. 
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Ox the Relations of Protopiasm and Celtl-wall in the Vegetable 
Cell, by F. O. Bower.—After tracing the history of this subject, 
it was concluded that it has now been demonstrated with as 
much certainty as is possible by the use of microchemical and 
staining reagents, that in certain cases, the number of which is 
now constantly being increased, there is a direct connection 
between the protoplasmic bodies on opposite sides of cell-walls, 
and that this connection is established by means of fine strings of 
protoplasm which, in the cases observed, ran nearly trans- 
versely through the walls. The question remains whether this is 
the only mode of permeation of the cell-wall by protoplasm. 
The author could not accept it as proved as yet that any further 
permeation of the cell-wall by protoplasm, asa reticulum or 
otherwise, really exists, but he brought forward certain grounds 
for regarding such a permeation as posible or even grobabie, 
taking into account chiefly those phenomena observerl in free cell- 
walis, in order thereby to avoid any confusion with connecting 
strings, such as those already proved to exist:—1, The strings 
already observed vary greatly in thickness, from the well marked 
to the indistinguishable ; thus we have evidence of the existence 
of strings which would probably not have been recognised were it 
not for comparison with other examples. Further, it has been 
shown, in the author’s paper on plasmolysis, that protoplasm 
may be drawn out into strings so fine as to defy definition even 
by high powers of the microscope ; thus there can be ns objedfion 
onthe ground of the small size of the hypothetical strings 
reticulum. 2. Those cases in which a perforation of cella fis 
has been demonstrated are those very cases in which a most 
efficient physiological connection is required. There is no 
reason why a less obvious permeation should be denied where 
the requirements are less, but by no means absent. 3. There is 
a priori probability of some form of permeation of cell-wall by 
protoplasm if Strasburger’s account of the growth of cell-walls 
be correct. 4. A strong argument in favour of such general 
permeation of walls by protoplasm is found in the existence of 
important chemical changes in the substance of ceitain cell-walls 
at points at a considerable distance from the main protoplasmic 
body, %.g. formation of cuticular substance, wax, &c., which 
differ fundamentally from cellulose, are insoluble in water, and 
are apparently formed zz the wall itself. The tendency of recent 
observations is to show more and more clearly how close the con- 
nection of protoplasm with the important chemical changes in 
the plant is; thus it appears probable that protoplasin is present 
in some form or other in the cell-wall, Reasons were also given 
for thinking that the exposure te air is not an important factor 
in the above changes. ‘hese and other considerations show that 
though this permeation of the wall cannot be accepted as proved 
as yet in any one case, still the subject deserves more cl: se 
attention than it has yet received, while it may be expected 
that the application of new methods may produce definite results 
bearing on this very important question. 

On the Occurrence of Chlorophyll in Animalsaby C. A. 
MacMunn, M.D., F.Q@S.—The difficulties atyending the recog- 
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nition of rE] in animals was first referred to, and the 
ae sl j q i y pjd based his conclusions as to the identity 
oF animas and vegetable canrophyll on the fact that the wave- 


lengths of the centres of the <., K ; 
animal and vegetable chlorophyll" Be reas = 


wave-lengths of the centres of the banas ~ ý 
“same n is added to the respective. ae ia aa 
committing himself to accepting the views of eeu S T 
he applied the term chlorophyll to that colouring 2. + oe 
mixeure of colouring matters, which can he extracted to 0% 
green leaves, such as those of Primzla, by means of alcohol %. 
alcohol and ether. The colouring matter, to which the writer 
has given the name ‘“‘enterochlorophyll” (Prec. Roy. Soc. 226, 
1883), and which can be extracted from the liver or other ap- 
pendage of the enteron of invertebrates, was shown to be 
probably produced by, and in, the body of the avimal, and for 
certain reasons (detailed at length} Aot food chlorophyll. The 
absence of parasitic algæ in sections of the livers of certain 
mollusks which yield enterochlorophyll shows that this pigment 
cannot be due to their presence, The writer further showed 
that Pockliffgton’s opservations, publi&hed in the Pharmaceutical 
Fournal (1373), on the presence of chlorophyll in the wing-eases 
of Cantharides beetles, could be verified, and he had succeeded 
not only in verifying the presence of the principal chlorophyll 
band in the ethereal, chloroformic, and alcoholic solutions of 
the wing-cases, but the changes produced in the spectra of these 
solutions on the addition of certain reagents showed the pre- 
sence of a bedy indistinguishable from vegetable chlorophyll. 
Hence Leydig’s conclusion as to the presence of that colouring 
matter in insects was proved to be correct. However, in the 
case of green larvæ the mere occurrence of a band in red when 
a Strong light is concentrated on the integument may be merely 
due to the presence of food chlorophyll in the intestine, for, on 
squeezing out the contents of the latter, the green colour and the 
band both disappear. The function of chlorophyll was then 
referred to ; it was shown that it could hardly be of much use in 
respiration, as oxidising and reducing agents do not affect it; 
that for protective purposes or in mimicry a body of less com- 
plex chemical composition might answer equally well, except 
that the eyes of some Invertebrates may be more susceptible to 
rays of light of a certain wave-length than our own, especially 
as Sir J. Lubbock has shown that ants perceive the ultra-violet 
rays of tht spectrum which are invisible to us. It may possibly 
be the persistence of a pigment which was once useful in a res 
mote ancestor in some cases, perhaps at a time when the atmo- 
sphere contained much more carbon dioxide than at present. 
Or again, it may be of use in absorbing the chemically active 
rays of the spectrum when occurring on the surface of an animal, 
especially as Zimiriazeff had shown that Langley’s observations 
with the bolometer have proved that the point of maximum 
energy of the solar spectrum corresponds with the principal 
chle@gophyll band between B and C. In the case of entero- 
chlorophyll this colouring matter may be of use in furnishing 
Mgerial for the construction of other colouring matters, espe- 
cially as this body and hzemochromogen exist side by side in the 
bile of some mollusks ; and in the bile of the sheep and oxa 
body exists which fluoresces red and resembles chlorophyll 
closely, but possesses at the same time some properties which 
show that itis a hæmoglobin derivative, as proved by the 
writer (Proc. Roy, Soc. No. 208, 1880, and doc, cit) The con- 
clusions which had been arrived at gave support to the view 
which Prof. Lankester had maintained, namely, that chlorophyll 
may occur quite independently of the presence of parasitic algze, 
as in Spongilla and Hydra, and that it is in some cases produced 
synthetically by and in the bodies of animals. e 

On the Intercellular Connection of Protoplasts, by Prof. W. 
Hullhouse.—In this paper the author gives the results of a large 
number of observations to prove the intercellular connection of 
protoplasm. Out of twenty-two plants examined, these connec- 
tions were only found in the cortical tissue of flex aguzfolium 
and Æsculus hippocastanum, the pulvinus of Prunus lasurocera- 
sus, and the winter bud pith of Acer pseudoplatanus ; he, how- 
ever, points out that these connections are easily broken in 
preparation, and that a single connection between a number of 
cells would be sufficient to produce a perfect unity of action. 
His conclusions are :—1, That protoplasmic threads connecting 
neighbouring protoplasts are present in such widely different and 
diffused structures as sieve-tubes, cortical parenchyma, leaf-pul- 
vinus, pith of resting leaf-bud, and endosperm of seeds. 2, 
That in th® contraction of the protoplast in natural plasmolysis 
these threads wofld normally remain unbroken. 3. That they 
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may serve to transmit impuls 
in this way somewhat like a lervous system. 4. That be 
the perforating threads, equafy widely spread and much 1 
numerous, are threads which attach the proteplast to the 
wall, whether at the base of pits or otherwise, and that t 
threads are often opposite each other. s, That the clc 
membrane eeparating two threads often shows differentia 
which suggests permeability, if bt ‘sieve perforation.” 
That in the contraction of the protoplast in natural plasmo 
these threads would naturally be unbroken, 7. That į 
threads may, when in extepsion, act upon the cell-wall and 
mint, State of slight positive tension. 8, That the presenc 
living c gerlorations commuzicating from cavity to gavit 
cellular spac geld not, and when communicatisg with the i 
d not, be a hindrance to the turgipot 
the cells. ? oP OreMe 

On the Continuit 
fabie a te bo Wal cf p CRielaplasm through the Walls of ? 
viewing the work which has alo the author, after briefly 
ment, goes on to describe his ow, bee done in this dey 
Robinia, Dionza, and other sensitive pign m™ments with Mim 
endosperms in general. In all organs of m@@d with thick 
the freely pitted parenchymatous cells were fomgnt ¢xamu 
cate with one another by means of delicate protoplasmg0™™ 
which perforate the closing membrangs of the pits. f The 
remarks that the existence of a communication between adj: 
cells appears to be very wide, if not of universal occurre 
His own observations, extending over a series of fifteen sp 
of palms and representatives of some thirteen orders, wer 
found to bear out the above researches, as in all cases def 
and well pronounced continuity existed. 

On the Muscular Movements that are associated with ce) 
Complex Motious, by R. J. Anderson, M.A., M.D.—Wh 
muscle contracts, one extremity or both extremities may m 
When one extremity moves whilst the other is fixed, the 
may describe a plane surface, as when the moving end lies 
right line or a cone, as when the moving extremity lies in 
circumference of a circle or other plane curve. If the fbi 
in the plane of the cirele, the cone will be reduced to a pl 
Where both extremities move, the fibr may describe a pl 
or a cylinder, or a ruled surface of a high order. It frequ 
happens that when one extremity of a fibre is fixed the c 
extremity moves in a circle, which itself experiences a m 
ment of translation. The moving point then describe 
trochoid, ‘examples in pronator teres and pectoralis m 
Muscle fibre may describe curves of a complex nature, althe 
the muscles themselves form a simple surface, as in the 
muscles already cited. 


‘rom one cell to another, a 
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A Comparison of Morecambe Bay, Barrow-tn-Furness, A 
Lancashire, West Cumberland, &¢., in 1836 and 1883, by E 
Clarke.—The writer gave an account of his plans and surve 
1836 for forming a through line of railway from Lancaster, thri 
Furness and West Cumberland, across the Solway to Dumf 
and thence to Glasgow, by the course now adopted by 
Glasgow and South-Western Railway. The chief feature 
the passage and embankment of the large estuaries called M 
cambe Bay. The history of this undertaking was given, 
details of the plans of Messrs. Hyde Clarke, George Steven 
Hayne, Rastrick, &c., and the works carried out by Mr; Jz 
Brunlees. The plans of the Warton Land Company ` 
described. The effect of the undertaking in the developme: 
Barrow or Foudrey and the iron manufacture of Furness 
illustrated. T'Qere were still 40,000 acres to be reclaimed, 
capable of becoming good agricultural ground, If reclaime 
would enable a railway to be carried across the bottom of 
Bay. There was now a population of 50,000 in Barrow, 
although there had been great depression there? were elem 
which pointed to a probable increase of from 100,000 to 200 
persons, 

The Term “ Stabliity,s as used in the Literature of N 
Architecture, by Prof. Osborne Reynolds.—The author expla 
that the origin of the paper had been the report and discus 
which had taken place in regard to the lamentable disaster w. 
happened to the Daphne, Stability meant a state of being ab 
maintain a particular position against any forces which’ ten 
upset ; or another way of egpressing the same thing was a: 
of ability to maintain a position after being disturbed 
allowed to go free ® recover itself again. It appeared i 
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he report of Sir E. J. Reed on Yhe Wafhze disaster, and the 
iscussion which resulted, that nahl architects were using the 
orm stability both in its proper sen}p, as meaning a tendency to 
old a particular position, and alois meaning a tendency to 
basce position in a particular direction, The writer of the 
aper proceeded to urge the desirability of using two terms, the 
ne to express the greatest angle of di turbance frog which a 


essel® would return to her rprmal position, and to limit the . 


uantitative meaning of the term ‘‘stability ” to the measure of 


bat angle, using the term ‘‘stiffness” to express the moment of ` 


he upsetting forces necessary to produce any particular angle of 
isturbance. The adoption of that s#stem, which was consis- 
ont and definite, would prevent the confusion into which it ap- 
eared naval architects had fallen, and it would then be seen 
hat what were ill-called curves@of stability would be well-called 
wirves of stiffness. 

On the Construction and Working ofe dipine Railways, by J. 
8. Fell, C. E.—There are three Alpine railways in existence at 
he present time—the Mont Cenis and St. Gothard Railways, 
yhich have been made with long summit tunnels and with ordin- 
xy gradients, and the Brenner Railway, that has been made 
ith similar gradients but without a long tunnel. The important 
uestion has now ariser, and has heen taken into serious con- 
ideration bythe Governments and local authorities interested, 
s to how far it may be possible to make other trans-Alpine 
lilways, some of which are urgently needed, at a cost that 
‘ould render them financially practicable; and to accomplish 
lis object it has been proposed to effect a reduction of one-half 
k more of the cost, by carrying the-e railways over the moun- 
nin passes by means of steep gradients and the use of the centre 
lil system, as it was adopted on the Mont Cenis Railway. 
Wpon these improved summit railways the sime weight and 
umber of trains couldsbe run that are now running on the Mont 
‘enis Tunnel Railway, aud with the protection of avalanche 
alleries and covered ways the regularity of the service would 
e maintained at all seasons of the year. The extra cost of 


orking expenses caused by working over a higher level than | 


aat of a tunnel line would, if capitalised and added to the cost 
£ construction, still leave a clear net saving of more than one- 


alf in the cost of construction as compared with the cost of a : 


wunel railway. The result of the experiences of the last 
wenty-five years seems to point to the conclusion that a method 
t constructing Alpine railways with long, non-paying tunnels is 
thing of the past. The future belongs to the best system that 
an be devised for overcoming the difficulties of trans-Alpine 
ilways rather by adding to the powers of the locomotive 
ngine and by other mechanical appliances for reducing the cost 
: traction on steep inclines, which methods are capable of 
definite improvement, than by burying in gigantic tunnels 
normous sums of unproductive capital that, when once ex- 
anded, are irrecoverably lost. 

The Euphrates Valley Ratlway as an Alternative Route to 
udia, by J. B. Fell.—The author described the proposed route, 
«d gave the total cost as 8,500,000/, He stated that, when not 
nly its commercial but also its strategical and political advan- 
wes were taken into account, it must be admitted that the 
iphrates Valley Railway certainly has the prospect of being 
ie of tbe most successful enterprises in the world. Canon 
‘istram detailed his experience in the Tigris and Euphrates 
lleys, and stated that he believed the former to be the prefer- 
le route. 

On Lnyector Aydrants, by J. H. Greathead.—This paper 
scribed the method proposed for the author for meeting the 
‘ious Increase of fires in the metropolis. A separate system of 
«ter supply at very high pressure would be laid under the foot- 
y with hydrants at short distances apart. Tlge high pressure 
ter would be used in conjunction with the ordinary water 
oply in the mains, and jets of water would thus be enabled to 

raised to sufficient heights without the aid of fire-engines, 

e paper was illustrated by numerous diagrams, and elicited an 
resting discussion, generally favourable to the author’s views. 
Nest Gearing, by Prof. Fleeming Jenkin.—This paper con- 
med an account of a*new friction gearing, the chief novelty 
ng in the mode of obtaining any required amount of pressure 
ween the wheels which roll upon each other. As many as 
«ty-two modifications have already suggested themselves, and 

opinions expressed in the discussion were unanimously in 
our of the invention as being a very valuable one. 

Electric Launches, by A. Recken®un.—The paper commenced 
h a description of the launch Aéecéricity, which made her first 
win September, 1882. The Electricity is 25 feet long, with a 
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| 5 feet beam, and draws 21 inches forward and 30 inche. oft 
| Her speed is 8°3 miles per hour with ten passengers on @ ~r. 

Forty-five Sellun-Volekmar accumulators stored under the vat 
. and decks forward and aft supplied the current to two Stoanet 
D, Series dynainos placed side by side on Nfe flour of the hos. 
with their axes parallel to the propeller shaft. A Carlisg- }. vi > 
tao bladed propeller of 20 inches diameter and 3 feet pitg™ ° 
employed in these first experiments; straps and pulley. s re 
resorted to in order to reduce the speed of the screw t 350 
revolutions, whilst the motors revolved at 950 revolution. ee” 
minute. The two motors were coupled in parallel eirevit, 
whereas the cells formed one series. Each machine bad its owr 
switch and ammeter, and the starboard machine could be stonre i 
mechanically by means of a friction clutch on the counter-h hr. 
Both machines were tested with a Prony brake, and they que 
1°86 horse-power on the brake at 950 revolutions, consum 1; c 
current of 21 amperes and Foo volts, At 694 revolution-, ich 
volts and 33°25 amperes, the brake horse-power rove to 2°78 
With 47 cells on board, the current used by both motors nons., 
together was 46 amperes, gnd the propeller made 360 revolu 
tions ; when disconnecting one of the motors the current ja su 
through the other wase33 amperes, and the speed of the propeta. 
shaft fell to 250, Messrs. Siemens’ dynamos lend them~el.e 
very readily to the purposes under consideration ; the height af 
a D, machine is only ro inches, length 28 inches, and wiat 23 
| inches. The:two machines weigh together 632 lbs., counter -haf, 
| supports, and pulleys 180 lbs., total for the driving app varu 

$12 ibs, 

Electric Launches, by J, Clark,—This paper contained a very 

i brief account of advances in this subject, 
| The Fire Risks of Elatric Ligiting, by Killingworth II due- 

—The author first drew attention to the great difference 
ı between the electric currents which have been in c nean 
| use for telegraphic purposes and tho-e which are to bs sjo 
| plied by the undertakers under the Electric Lighting Ac’. 
The latter can only be said to be free frum danger whe: 
the heat generated by the current is utilised in its right 4 lace, 
and not developed in the conductors or wires which lead the 
electricity to the incandescent lamps. 





The Fire Risk Cox. 
mittee have already issued rules for guidance of users of elec- 
| tric light; these can hardly be said to embrace all the -chen’ 

points of the new subject, which can qply be arrived at after 
, years of practical work. The necessity of proper réfuiano: 
has already peen recognised hy the insurance offices, toth ir 
the United States and Germany, and seme of their special rvic. 
_ are given in this paper. The conductors must be properly pro 

portioned for the current they have to carry; whatever resisanc > 

there is in the conductor will cause a corresponding devela; me! 


and inversely as the sectional area. As the temperature m Dr. 
Matthiessen’s expériments upon the subject was net inc e7.c 
over 100° C., the author has made some further experimen 
heating the wires by the electric current from a secondary | atters 
to within a few degrees of their melting-point. Various mg 
rials were tried—the wires and foils havin such sectional area, 
and so arranged that, on the current being increased by 20 
per cent., they were immediately fused. ‘lhe total length o 
each experiment was twenty-four hours, during which time the 
current passing through varied slightly. The recults of tue 
experiments were then given. 


| of heat, which will vary with the amount of electricity px~-tr-, 
! 


m a er eee -r ee ee - = - 


SCIENTIFIC SERIALS 


Arabives of the Physical and Natural Sctences, Geneve, 5e »- 
tember 13.—-Verification of some atomic weights (sero. 
memoir) ; zinc and magnesium, by M. C. Marignac. Tire 
atomic weight of zinc, fixed by Erdmann at 65°05 and by Favre 
and Jacquelain raised to 66, is approximately determine: t y 
65°33, a figure which further analysis may show to be siigh 
too low. For magnesium, calculated by MM. Marchani a: 
Scheerer at 24 and by others at 24°5, the number 24'37 res" 
from the author’s fresh experiments.—Essay on the protis rlu s 
of Sardinia, with a description of some new or little-ln ow. 
lower animal organisms, by Prof. Corrado Parona, Tu the 
fresh and marine waters of Sardinia the presence is deter:einei 
of as many as 228 species belonging to the families of Barte.. 
—Monera, Flagellata, Lobosa, Diatomea, Heliozua, Ciliata, 
Acineta, and Catallacta. The paper is accompanied by seven 
illustrations. —Memoir on earthquakes and volcanoes fcontinued), 
by Prof. F. Cordenons. In this second and concluding part thg 
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author expounds his own views, and argues against the generally 
accepted theory that underground disturbances of all sorts have 
@ their source, not in the upper but in the lowest regions of the 
earth’s crust.—Onea case of commensalism between a fish 
(Caranx melampygus) and a medusa (Cramdbessa palmipes), 
a with tw illustrations, by M. Godefroy Lunel. In this 
instance the fish appears as the parasite or guest of the 
medusa, taking up its abode in one of its cavities, which it enters 
ang leaves at pleasure without apparent injury to the gelatinous 
substance of the sea-nettle. This circumstance, which has been 
fully verified, seems to throw a new light on the relations of a 
species of Schedophilus to the medusa, on which it is supposed 
to feed, and has accordingly, by Prof, Cocco, been named 
Schedophilus medusophagus. One of these is described by 
Günther in the Zransactions of the London Zoological Society, 
October, 1882.—Meteorological obgervations with tables of tem- 
perature and barometric pressure male at the Observatory of 
Geneva and on the Great Saint Bernard during the month of 
August, 


Rivista Scientifico-Industriale e Giornale del Naturalista, July 
15 and 31.—On the measurement of altitades by means of the 
barometer, by S. Paolo Busin.—Further remarks on a new ex- 
periment in electrolysis, by Prof. Eugenio Semmola.—On the 
comparative electric resistance of fixed and vibrating metal 
wires, by Prof. Angelo Emo.—An essay on some new ap- 

° pliċations of the hyperbolic functions to pseudo-spherical sur- 
faces, with a description of Gronau’s tables for all kinds of 
trigonometrical functions of cyclic and hyperbolic sectors, by 
Prof. Angelo Forti.—On the language of birds, by Prof, Luigi 
Paolucci. 





author revives the old tfeonfs of Elie de Beaumont, Cordie 
and many others, and argueg that the progressive cooling of tk 
earth’s crust goes on at a mre rapid rate under water than o 
dry land. There is nothing bypothetic in this view, which migl 
have been deduced from the thermometric soundings takenefifi 
years ago by the Venus in deep seas, and repeated with simil: 
results in gecent times. It follows that the solidified crust 
much thicker under the oceans then on the continents, Henc 
also the liquid mass in the interior of the globe is subjected | 
far greater pressure under the seas than on the main land; ar 
as this excess of pressure is diffused more or less rapidly in eve 
direction, the less dense tontinental crust must yield to the pre 
sure exercised on it from within, It is thus being qverywhe 
continually upheaved, while the submariye crust, becomir 
denser and denser, is slowly s@bsiding.—Note an the rece 
attempts made by M. Delauney and others to foretell seismic di 
turbances, by M. Daubrée. The author concludes that the hither 
collected statistical data are insufficient to justify any theorising f 
the present on the future recurrence of earthquakes.—Separatic 
of gallium (continued) ; separation from tantalic acid, by A 
Lecoq de Boisbaudran,—Researches on the encephaloid cance 
by M. C. Sappey.—On the destruction and utilisation of tl 
carcasses of animals dying of contagious*diseases, and especial 
of charbon, by M. Aimé Girard.—Observations made at the O 
servatory of Marseilles, by M. Co§gia.—On the calculus 
perturbations, by M. A. de Gasparis,—On the approximate evalu 
tion of integers, by M. Stieltjes.—On the interpretation of son 
phenomena of the solar spectra, by M. L. Thollon.—On t 
transport and distribution of electric force ; experiments mat 
at Grenoble by M. Marcel Deprez, by M. Boulanger.—On t] 
presence of arsenic in certain wines in the absence of all foreis 
colouring matter, by M. A. Barthélemy.—Quantitative analy: 
of the chloroform in the blood of an amimal treated with tł 
anesthetic, by MM. Gréhant and Quinquaud.—Researches « 
parasitic infusoria, with an account of fifteen new species 
protozoa, by M. G. Kunstler.—On the marine lamprey, by ! 
L. Ferry.—On the caterpillar that feeds on the citron blossoi 
by M. Laugier.—On the position of a foetus found in a Portopor 
Blainvillet, by M. H. P. Gervais.—Qn a meteor observed 
Evreux on the night of September 23, by M. H. Dubus. 
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SOCIETIES AND ACADEMIES 
LONDON 


Entomological Society, October 3.—Mr. R. McLachlan, 
F.R.S., vice-president, in the chair.—Two new members were 
elected. —Mr. F, P. Pascoe exhibited several interesting British 
Hemiptera, and Mr. T. Wood exhibited a supposed new 
British species of Malthodes —Mr. W. F. Kirby (on behalf of 
M. Waikly, who was present as a visitor) exhibited a large box 
of bred specimens of various Saturniide, &c., and some living 
larvæ of Zelea Polyphemus, and Hyperchiria [o.—Mr. Billups 
exhibited specimens of the celery fly (Tephritis onopordinis), 
and a small larva of Meloe (?).—-Dr. D. Sharp communicated 
some proposed alterations of names in the genus Batrisus.—Mr. 
W. F. Kirby read notes on the Diptera of New Zealand, sup- 
plementary to Prof, Hutton’s list of 1881. ° 
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SYDNEY 


ai Royal Society of New South Wales, July 4.—The 
sign. J. Smith, C.M.G., M.D., president, in the chair.— 
Temenew members were elected and sixty-three donations re- 
ceived. The following papers were read :—By the Rev. J. 
E. Tenison-Woods, F.G.S., &c., on the Waianamatta shales. 
—By R. Etheridge, jun., further remarks on Australian Stro- 
phalosize ; and description of a new species of Aucella from the 
Cretaceous rocks of North-East Australia.—Prof. Liversidge, 
F.R.S., &c., exhibited specimens of tin ore; he explained that 
most of the tin worked in this colony was alluvial tin, though 
occasionally thin veins of crystallised tin had been met with. 
Those shown, however, were from a vein which had already 
proved to be of a width of ten feet, and the full width had got yet 
been reached. The tin, as could be seen, was disseminated 
through the felspar, and the specimen, which came from the 
Stannifer Bischoff Mine in New England, closely resembled the 

ore found in the St. Agnes Mine, in Cornwall, England. 

August 1.—The Hon. J. Smith, C.M.G., M.D., president, in 
the chair.—Three new members were elected, and sixty-seven 
donations received. The following parer was read :—On plants 
used by the natives of North Queensland, &c., for food and 

> medicine, by E. Palmer.—Mr. J. Trevor Jones, City Engineer, 
exhibited and explained the MacGeorge test, an instrument for 
determining the deviation in diamond drill bores. 
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PARIS 


Academy of Sciences, October 1.—M. Blanchard, presi- 
dent, in thé chair,—On the slow upheavals and subsidences of 
the ground, by M? Faye. In reply to M. Issel of Genoa, the 
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THURSDAY, 


WILLIAM E. LOGAN l 
Life of Sir William, E. Logan, LL.D., ®F.R.S., First 

Director of the Geological Survey of Canada. By B. J. 

Harrington, B.A. Ph.D. (London: Sampson Low 

and Co., 1883.) - 

(ona claims the honour of being Logan’s birth- 

place. e During his hfetime she fully appreciated 
how much he had done for her, how unweariedly and 
generously he worked for her material interests, and that 
the renown he achieved cast a reflected glory upon herself. 
After his death it was but fitting that the story of his life 
should be written in Canada, where his best years were 
spent and where his main work was accomplished. And 
yet he was personally so familiar on this side of the 
Atlant®, so universally known and loved, so linked with 
early geological associations and with the fathers of 
geology in this country, that there may be readers of the 
volume before us who will be surprised to learn that he 
cannot strictly be claimed as one of the illustrious phalanx 
of geologists born within these islands. They may con- 
sole themselves, if they choose, with the reflection that, 
though not actfally ushered into life here, he came over 
in boyhood, received the closing part of his education at 
Edinburgh, began his geological career in Wales, and 
had already attained eminence as an original observer 
there before he was called upon to undertake the Geo- 
logical Survey of his native province. 

Logan was one of the most lovable of men. Simple 
and unsuspicious as a child, he was always at the service 
of any friend who needed his help, and too often also. of 
Strangers who preyed on his time and good nature. And 
yet with this gentle side of his character, there were com- 
bined a sturdy independence, an indomitable perseverance, 
an inexhaustible enthusiasm, which carried him up to 
and even beyond the limits of his physical strength. 
What infinite humour twinkled in those grey eyes, as he 
quietly told his reminiscences of camp-life, or of more 
civilised travel, or his experiences of politics and poli- 
ticians with whom he had to fight for the existence of his 
Canadian Survey! How delicately and good-humouredly 
hig satire played round these Philistines, who’ cost him 
withal many an anxious hour by day and many a sleepless 
hour by night! There was a calm self-possession in him, 
a consciousness of strength that could be put forth if 
needed though usually kept out of sight in the back- 
ground, a determination to do his own duty and to see 
that others in the same matters did theirs. 

Those who knew him and who recall these distinctive 
characteristics of him will be glad to have Dr. Harring- 
ton’s memoir. The picture it gives of Logan’s boyish 
years, told mainly in his own letters, is delightful. His 
overmastering affection for his family, his interest in 
everything at h&8me, his eagérness to hear of and from 
eich beloved one, his lengthy descriptions of all he 
thought likely to interest the home circle, are graphically 
told. It is not difficult to see how such a boy should 
hve developed intg such 4 man. : 

Born at Montreal ithe year 1798 of Scottish parentage, 
Logan was sent at the age of sixteèn to continue his edu- 
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cation at the High School of Edinburgh, where he so 
greatly distinguished himself that a brilliant career at the 
University was open to him. But he determined & 
enter upon commercial pursuits at once, and accordingly 
in the year 1817 took a place in the counting-house ofhis 
uncle, Mr. Hart Logan, in London. There he remained 
for fourteen years, during which there seems to have been ” 
nothing in his pursuits to develop the strong Scientific 

bent that so completely dominated his later life, though 

we find that in his leisure he read books of science, espe- 

cially in mathematics and chemistry, and asked to be 

supplied with some good work on mineralogy and geology. 

It seems almost hy &ccident that he became a man of 
science. In the year 1831 he left London to take up his 

residence in Swansea, in charge of the books of a mimry 

company in which Ris uncle was interested But begidcs 

the books, he soon was called on to attend to the working 

of the mines and the smelting of the copper. Here at 

last he found an outlet for his love of nature and desire 

for scientific inquiry. He could not be content with the 

mere routine of his duties. Providing himself with thee 
necessary surveying instruments, he began a geological 

survey of the Glamorganshire coal-field. He traced out 

the outcrops of the seams and positions of the faults with 

such minute care, that when some years afterwards De 

la Beche extended the Geological Survey to that region 

he found Logan’s map so good that he gladly adopted :t 

when it was generously handed over to him by its author. 

Logan’s name accordingly appears on the published 

sheets of the Geological Survey of Wales, together with 

those of the members of the staff by whom the rest of the 

ground was examined. It was while looking after his 

uncle’s coal-mines in this regior? that he wag led to make 

his well-known observations on the rootlet-beds below 

coal-seams and to settle thereby the vexed question of the 

origin of coal. 

There had been various efforts to establish a Geological 
Survey in Canada, but these had successively failed until 
1841, when a sum of rs00/. was placed on the Parlia- 
mentary estimates. Next year the arrangements were 
completed, and the task of organising and conducting the 
Survey was intrusted to Logan. From 1842 ae arn 
signed in 1869 he continued to be the life and soul of the 
Canadian Survey. The task he undertook was truly a 
colossal one. Almost nothing was known of the geology 
of the country. There were no maps on which geologica? 
lines could be traced. Thousands of square miles were 
unexplored trackless forest. Logan had not merely to 
find out the geological structure, he had to construct the 
very topographical maps on which it was to be delineated. 

e had to work with his own hands and train his aṣistants 
to work with him. He had to live among the wilds for 
months at a time, traversing hundreds of miles in canoes 
and on foot, with Indian guides and helpers. Wher 
winter made the further prosecution of field-work impos- 
sible, there were all the results of the summer to tabulate 
and to keep him fully occupied till it was time to start 
again. But his time was not always uninterruptedh 
given to these congenial labours. Though the Survey 
started under favourable auspices and with the sup port or 
the Government of the day, there were not wanting 
economists in and out of the Legislature who failed to sec 
the usefulness of the enterorise and %ho objected to tke 
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continuance of the annual grant for its prosecution. In 
nothing did Logan show his admirable tact and know- 
edge of men more thgn in the way he met these objectors, 
and turned them, if not into active friends, at least into 
passive thoitgh perhaps not wholly convinced spectators. 
Long before his death he had the satisfaction of seeing 
` the establishment he had founded advanced in popular 
favour and equipped with a much more Jiberal endow- 
ment than he had been content with in its modest 
beginnings. 

After the year 1851, when the reign of Universal Exhi- 
bitions began, Logan was frequently under the necessity 
of coming to Europe to look after tfle jnterests of Canada 
at the various capitals where the products of all nations 
were collected. There can be no doubt that though, so 
far’as his pr®per scientific researches were concerned, 
these summers were entirely wasted, they were of the 
utmost service to the province. The collections of the 
Canadian Geological Survey were always one of the 
most interesting features in the Colonial galleries, and 
«there can be no doubt that they did much to make 
the resources of the country widely known all over the 
world. ° 

Of the value of Logan’s services to science in general 
and to Canadian geology in particular, the best evidence 
and monument are to be seen in the voluminous series 
of Reports which he published, and in the truly admirable 
museum of Canadian minerals, rocks, and fossils which, 
with the aid of his colleagues, he formed at Montreal. 
As many of his letters show, he possessed no little literary 
faculty, but he never cultivated it, and indeed he hated 
the drudgery of writing. Had he been ambitious of fame, 
he might haye attained a®far wider reputation. His long 
years of exploration, his adventures and experiences by 
mountain, river, and forest, his felicitous power of rapid 
sketching, would have furnished him with ample materials 
for successive important and deeply interesting volumes, 
while his unflinching regard for truth and entire abhor- 
rence of exaggeration would have lent to his pages a 
peculiay charm. But his ambition was to be at work in 

‘held, There he continued at his post until after he 
ay wee his seventieth year, when the confederation 
of the provinces extended the sphere of the operations of 
the Survey across the entire continent. Feeling himself 
no longer equal to the increased duties of his office, he 
resigned his connection with the Survey in the beginning 
of 1869, intending to devote himself more particularly to 
the investigation of some geological questions in which he 
took special interest, and to see more of his friends in 
Europe and of European geology than had previously 
been in his power. But he did not long enjoy the 
leisure he had so well earned. Retiring to Wales, 
where his sister lived, he spent there the autumn of 

1874, but before the end of winter began to be seriously 
ill, He lingered until summer, and died on June 22, 
1875. 

The narrative of Logan’s life by Dr. Harrington is 
simply and effectively given, much of its interest being 
derived from the extracts from the journals and letters. 
A few sketches are reproduced from the note-books. The 
only fault we are inclined to find with the book is that 
so few of thes@sketches have been given, We remember 
many a long year ago being allowed to peruse some of 
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the note-books, and laughingfheartily over the humorous 
delineations of camp life on fhe Canadian rivers, Those 
who knew Logan will be lad to have this pleasant 
souvenir of him. Those who never knew him may learif 
from it something of the charm that will keep his memory 
green in the affections of many futends, both in the Otd 


World and in the New. 
ARCH. GEIKPE 





OUR BOOK SHELF , 


The Sea Fisheries of Great Britain and Ireland. By 
E. W. Holdsworth. (london: Stanford, 1883.) 


NOTWITHSTANDING the extensive literary productions 
connected with the Fisheries Exhibition itself, many 
works, suggested by it, have already appeared. One such 
is the volume before us--an admirable digest of the ques- ° 
tion in hand. In the present state of otr knowledge, the 
chapter devoted to Ireland is exceedingly welcane, and 
it may not be too much to hope that, in spite of the 
gradual decline of its fishing industry, that country may 
yet seize hold of this, at least one remaining hope. The 
book is written in excellent style, clear and concise, well 
balanced, and up to date; of convenient size to be carried 
in the pocket, and provided with a good index, we can 
strongly recommend it to the host of visitors who frequent 
our coasts, and so often find their way ingtinctively to the 
nearest fishing village. One prominent feature is the 
description of the various “rigs,” a subject of great im- 
portance of late, but which does not appear to have been 
sufficiently dealt with in the Fisheries manuals. The 
universal outcry of want of statistics is raised, and the 
writer has made the best of such as die has gathered— 
largely, from private sources. Those relating to the 
gradual increase of larger and improved boats in our 
fishing fleets are interesting, as leading up, we may hope, 
notwithstanding acknowledged difficulties in the way, to 
the introduction of steam-power. The illustrations are 
good, but additional ones, setting forth the different 
“rigs” and doing justice to other nets, as does that given 
to the beam-traw], would be acceptable. 


Agricultural Chemical Analysis. By Percy Faraday 
Frankland. (London: Macmillan and Co., 1883.) 


Dr. PERCY FRANKLAND has done excellent service by 
the publication of his book. There is good’ reason to 
believe that practical agriculturists are rapidly becoming 
alive to the importance of a knowledge of the scientific 
principles which underlie their art, and the action of the 
Science and Art Department in fostering the study of ` 
those principles is calculated to increase the intelligent 
appreciation of their value. The relations of chemistry 
to agriculture have been indicated in times past in this 
country in the writings and teaching of such men as 
Davy, Johnstone, Ure, and others, and in more recent 
times in the elaborate reports which we owe to the patient 
industry and zead of Sir J. B. Lawes and Dr. Gilbert. 
Nevertheless it is to be feared that these works have been 
practically sealed books to the great majority of even the 
more enlightened of our agriculturists. Farmers are pro- 
verbially, and perhaps not unnaturally, a conservative 
class, and apparently nothing but the pressure of compe- 
tition will force them from the beaten tragk. But science 
is abroad even in Arcady. Farmers who buy feeding- 
stuffs and artificial manures soon show a very rational 
appreciation of the significance and value of such items 
as “albuminoids,” “soluble phosphates,” and “available 
nitrogen.” They will find all about such matters, together 
with much else relating to tħe chemistry of their art, in 
Dr. Percy Frankland’s excellent little work. "En 
Tode da 
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THE EDITOR 


[The Editor does not hold hims¥f responsible for opinions expressed 
by his correspondents. + NeMher can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his Mace ts so great 
that it is impossible btherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


LETTERS 


“Elevation and Subsidence” 


e 

I HAVE only to-day found time to read Mr. Starkie Gardner’s 
essay on “‘Elevation and Subsidence” ; in the last paragraph 
Mr. Gardner séates that the views he advances are not accepted 
by all geologists. As one who is entirely opposed to them, will you 
allow me to state as briefly as possible on what grounds I object 
to the theory he propounds, and hd I account for the observed 
facts he mentions in support of it. 

It is generally admitted that nearly the whole of the sedimentary 
rocks were deposited in shallow water and in slowly subsiding 
areas ; no one who has examined the Cambrian deposits of the 
Longmynd or the Gilurian deposits of the Ingleborough district, 
will dispute this assertion. Mr. C, E. Dutton, in his recently 
publishetl monograph pf the survey of the Grand Cañon district 
states, ‘Throughout the entire Plateau Province the strata are 
shallow water deposits.” 

That in areas so widely separated the same phenomena should 
occur must necessarily suggest that similar processes of sub- 
sidence and deposition were taking place. The sea-bottom in 
these areas was, I believe, subsiding, not as Mr. Gardner 
suggests “‘ pari passu ” with the deposition and in consequence 
of it, but at a slower rate than that of the deposition, as the 
result of forces acPuating the crust of the earth, which are quite 
independent of either deposition or denudation. 

The result of a slow subsidence and a more rapid deposition 
would be that in course of time the surface of the deposited 
matter would rise above low-water level and would be subjected 
to the levelling or denuding action of the tides, any accumula- 
tion of deposited mætter above this level would be swept into 
deeper water, all the phenomena of ripple marks, sun-cracked 
surfaces, and worm trails would occur, and any tendency of the 
slow rate of the subsidence to lower the surface receiving the 
deposited matter would necessarily be continually neutralised 
by fresh accumulations. 

The areas of subsidence would probably present the appear- 
ance of the large stretches of sand-banks which may be seen at 
the mouths of the Mersey and of most of our rivers; these 
banks are exposed at low and covered at high water. 

The accumulation of strata would continue as long as the sub- 
sidence took place (providing material were brought down to 
the sea) ; if the subsidence ceased, the material resulting from 
denudation would be spread over a larger area, but no addi- 
tional thickness or strata could be formed above the level just 
mentioned ; on the other hand, if the deposition ceased and the 
subsidence continued, an area of deep sea would be formed, and 
probably a stratum of limestone would be accumulated. 

Further, the elevation of areas over which large accumulations 
of hatter have been deposited cannot have taken place in conse- 
quence of denudation resulting in ‘a greatly reduced weight 
being distributed over the area of elevation, as suggested by Mr. 
Gardner, for denudation has necessarily followed elevation, 

Every formation appears to me to contain evidence that sub- 
sidence took place independently of deposition, and elevation 
independently of denudation. 

The Cambrian and Silurian rocks in thig country appear to 
have been deposited over areas in which the rate of subsidence 
has at one time been less, at another time greater, than the rate 
of deposition ; the Silurian limestones no doubt represent periods 
of subsidence during which no deposition of denuded matter 
took place. At the close of the Silurian era an upheaval must 
have occurred, the result of forces powerful enough to overcome 
the weight of both the Cambrian and Silurian formations, which 
appear to have been thrown into a series of vast anticlinal 
and synclinal curves, In the Longmynd district and near Ingleton 
the strata are either vertical or inclined at a great angle. 

One result of this upheaval would be the formation of com- 
paratively shallow lakes or inland seas, in which the Old 
Red Sandstone woulf be deposited ; another would be the 
formation of a land surface of Silurian rocks which would be 
subjected to subaérial denudation. , 


According to Mr. Gardner’s theory (in support of which he 
refers to the Himalayan range), the elevation of jhe Silurian 
rocks should have been continuous, for denudation would affect 
them in the same manner as it is said to affect that great ingg 
and possibly the accumulating Old Re@ Sandstone would react 
on the Silurian land surface as Mr. Gardner suggests the svh- 
aérial deposits of the sub-Himalayan range reac® on the r@cin 
mountain chain. 


Instead, however, of tre continued upheaval which theoretic- g” 


ally should have taken place, a subsidence of the glenuded 
Silurian rocks gommenced apparently over a very large portion 
of this country, resulting in the formation of a deep sea in which 
the limestone, the base of the Carboniferous series, was deposited, 
in Derbyshire to a depth of nearly 5000 feet. Did this vast 
accumulation of limestone cause a further subsidence? No, the 
forces actuating the crust of the earth were in no respect inter- 
fered with ; a period of@elevation must have followed, and a com- 
paratively shallow seĝ was filled up with the Yoredale shales and 
millstone grits, and a land surface formed represented by the 
lowest coal seam—a coal seam that may be measured by irches, 
nevertheless it was foNowed by a subsidence. © ° 

Surely the forge producing this subsidence was as independent 
of the coal seam as that producing the previous upheaval was 
independent of the limestone. 

Throughout the whole series of the coal measures compara- 
tively thin accumulations of coal, representing periods of rest or 
perhaps slow elevation, were followed by prolonged periods of , 
subsidence. 

I do not think the depressed areas bounded by vertical cliffs 
seen by Mr, Gardner in Iceland at all help his theory ;*they are 
just the phenomena one would expect to find ina highly voleanic 
district ; on a very small scale they may be seen in any district 
from under which material has been removed. 

T. SINGTON 

Grove Terrace, Kersal Moor, Manchester, September 22 


I FEAR readers of NATURE must be weary and the courte y 
of the Editor taxed by the demands on its space. Moreover but 
little actually new information has been elicited, though thanks 
are due to the Rev. Osmond Fisher and Dr. Ricketts especialy 
for their contributions. . 

That depression of the earth’s cru$t follows on he addition uf 
weight and elevation ensues on its removal are facts that can ne 
longer be disputed or explained away. Those gentlemen, hox - 
ever, who object that the cause and effect do not follow each other 
foot by foot are a little unreasonable, for resistance more cr less 
stubborn must be encountered, which may check the process fm 
a space, and then by yielding at last considerably accelerate ::. 
Those again who will see nothing in the array of facts beyon] 
fortuitous connection must be allowed to hold their opinion. 

The matter rests thus:-—The observations of many auti:e:s 
have induced a belief that sedimentation causes bidena 
through the increase of weight acting on and displacing ygA8ti 
layer underlying the solid crust. If this is so, the placed 
matter must find room elsewhere, and it is only reasonable +> 
suppose that a slight elevation or bulging of the crust must result 
in more or less adjoining areas, and chiefy under areas in which 
denudation had already weakened tlie resisting power by re- 
ducing the pressure. Applying the idea to coasts, where we 
have for the most part parallel lines of denudation by wave 
action and sedimentation through the deposition of material 
dislodged by the waves, I have endeavoured to show that tke. 
chief physical features accord with the ‘‘elevation and sul) 
sidence” theory, though more observations are greatly to be 
desired. But, even including coast lines, the examples aye so far 
but local manifestations, yet, if true in less matters, why not in 
greater? Oceanic basins, if permanent throughout geological 
ages, as they probably have been, must have been areas t 
sedimentation on a stupendous scale, and the pressure they 
exert (increased as subsidence deepens the column of water) 
must give rise to corresponding displacements on a gigantic scale, 
and which would seek relief along the nearest existing lines . f 
weakness. These lines would either be in the ocean and resist 
in banks or ridges, or else be along their margins and result in 
mountain chains, and sometimes breaking through in voleanic 
outbursts. The larger would overcome the smaller, and a delta 
or coast line subsiding through its own sedimentation might 
occur along the line of upheaval and be forced upward, or a 
vast displacement or eruption might relieve tle tension to an 
extent that would fake ages of accumulatin to reproduce. g This 
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theory seems to me to be natural, and to accord with facts all 
round, but ill it may be wrong. Those, however, who would 
assign all elevation and subsidence to secular cooling and tan- 
®@ential thrusts through shrinkage are revelling in their own 
imaginations, for there % no reason why the earth’s nucleus 
should not have cooled as evenly as a cannon ball or piece of 
pot&ery, or otfer homogeneous body; and the records of the 
Paleozoic rocks, when we may suppose shrinkage would be 
“a more active, certainly show ‘that its surface was then relatively 
level, angl without deep seas or great elevations on land. 
J. STARKJE GARDNER 


P.S.—A good example of subsidence may be seen in the 
Tilbury Dock works in progress. So far as I could see, 
Thames mud is being cut through to a depth of some ninety feet, 
the upper part at least being filled with debris of reeds inter- 
stratified with peaty matter or decayed @eeds massed together. 
‘The whole must have been deposited at or fear high-water level, 
and so recently that at thirty feet depth the decayed vegetable 
matter still smells offensive. 

e æ e 





The Apparent Disappearance of Jupiter’S$ Satellites on 
October 14 


RAIN fell without intermission on the afternoon and evening 
of October 14, but at 11h. it ceased and the clouds broke. 
‘Later in the night the sky cleared, but there were showers at 
short intervals. 

At rsl, 15m. I observed Jupiter with a 10-inch reflector, power 
about 212, and saw that the third satellite was the only one 
yisible. It was situated close to the east limb, and its disk 
appeared somewhat faint, as if much clouded over with spots. 

ish, 58m.—The third satellite is entering upon the planet’s 
disk at a point in the same latitude as the upper side of the 
great south equatorial belt. The fourth satellite is also seen 
coming off the west limb. It looks remarkably faint. At this 
time the configuration of the planet was extremely interesting 
with the two satellites hanging upon the limbs. 

16h. om.—The fourth satellite appears to have completed its 
egress, and is evidently much in advance of the time given in 
the Nautical Almanac. 

16h. 15m.—gThe first has wow reappeared from occultation at 
a point in the same latitude as the north equatorial belt. This 
belt is afar more prominent feature than during the last 
opposition. 

16h. 19gm.—A large white patch on the planet’s equator is 
-crossing the central meridian. On its north side the equatorial 
„belt is very dark. 

16h, 30m.—The third satéllite is visible as a very dark spot 
projected upon the south equatorial belt, which is the darkest 
belt upon the planet. 

. 17h, oft.—The second satellite is seen as a bright spot on the 

Eee eddy of the west limb, and will shortly begin its egress. 
It has sed Jupiter in a latitude corresponding with the equa- 
torial edge of the great south belt. The third satellite is now 
perceptible as a black spot pursuing its course along the south 
belt. The chief condensation of shading apparently lies on the 
south side of the satellite, but the telescopic image is not 
satisfactory. 

The disappearance of the satellites on this occasion can hardly 
be said to have been complete, for at no time were they all in- 
cluded within the margin of Jupiter. While the third entered 
upon the disk the fourth released itself, and the two formed a 
curious configuration hanging upon the limbs. The third and 
fourth satellites were extremely faint when clear of the disk, afi 
their surfaces are evidently very feebly reflective compared with 
that of their primary. It is significant that the third, though pro- 
jected upon the darkest belt of Jupiter, was visible as a black 
spot. The fourth probably crossed the planet as a black spot also, 
though I made no attempt to distinguish it under this aspect, 
owing to frequent interruptions by clouds and rain. 

Bristol, October 15 W. F. DENNING 





Arithmetical Notation of Kinship 


Ir seems to me that the elegant arithmetical notation for 
ancestors proposed by Mr. Galton in his recent letter to NATURE 
(September 6, p. 435) may be further simplified. The modifica- 
tion consists in fst counting the grades and then counting the 
species of the grades, @s shown ir the following diagram :— 
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Thus mother of mother of father i®of the 3rd grade and of 
the 4th species, and may be denoted by 3, 4. Let g denote any 
grade and y any species, theag, 7 is a complete specification for 
an ancestor. ‘The rule for analysing such a specification is— 
Divide 7 by 2, adding a unit when the dividend is odd, and 
repeat the operation (g—1) times; then when 7 or a quotient is 
odd, substitute father, and when even mother. 

Take, for example, 3, 5. We get 5, 3, 2, hence father of 
father of mother. Take 5, 5, we get 5, 3, 2, I, I, hence 
ffm ff 2 

If we compare together the ancestor® of the same species 
number, we shall find that they have all the figures the same 
until we come to unity, and that the generic difference depends 
on the number of unities. The truth of this may also be seen by 
considering the mode of construction of the diagram. 

Mr. Galton’s 253 is, in this notation, 7, 126. Analysing we 
get— 
126 63 32 16 8 4 2 
92 JS FE 17t 7t w: FH 
The ancestor 7, 1 of my notation is 128 in his. The analysis of 

the latter is— 


128,. 64, 32, 16, 8, 4; 2, 
while that of the former is evident by inspection, namely— 
I, i - “x; is i. as I, 
With the double notation we know that when we come to unity, 
each of the following symbols must be f; and that when we’ 
come to a power of 2, each of the following symbols must be m, 
followed it may be by some /’s. 
ALEXANDER MACFARLANE 
4, Gladstone Terrace, Edinburgh 





A Green Sun 


In connection with the phenomenon recorded in your last 
number (p. 575), the following extract from my journal (Sunday, 
July 14, 1878), when just north of the Arctic Circle on board the 
Fonas Lie, may be of some interest :— 

‘ To-night the sun sets in a sky as pure and cloudless as that 
Now there is 
no crimson, but in its place orange, yellow, and molten gold. 
All this exquisite beauty of colour is limited to a particular part 
of the sky, and that not the west, but the north. Yes, strange 
as it may seem, the sun sets scarcely a single point from “he 
north, and rises again nearly in the same place, barely twooints 
apart. Some heights are lighted up with the glow, but for most 
of the time all around, save in the bright, favoured north, is cloud- 
less darkness and gloom ; which yet is not the darkness of night, 
but a grim, stormy, vague gloom in broad daylight. ‘The after- 
glow that follows sunset dies out, and without any sensible inter- 
val of time, revives nearly in the same place; the colour 
brightens, and somè small streaks of clouds grow brighter and 
brighter, until the sun—the GREEN sun—appears. A distant 
low range of rocks comes between us and its point of rising, and, 
as we glide on, an opening between them shows us the sun, a bright 
emerald, as pure and brilliant as ever gem that glistened ; again 
we lose it, and again an opening shows it to us in its own golden 
light ; and then once more it, is the bright green : and now it 
rises higher, clears the ridge, and is once more the golden orb. 
This is what we saw, but another observer assures us that when 
first he saw it, the colour was a fiery red, which soon turned to 
green. Probably an optical effect of what is called polarisation 
of light, as these complementary colours seem to show.” (“A 
Long Day in Norway,” published in 7hegWonth in 1878-9.) 

e HENRY BEDFORD 

All Hallows College, Dublin, October 13 
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‘ Zoology at the $isheries Exhibition” 


IN your issue of the 20th wht. (p. 489) a direct challenge is 
made upon seyeral points as to ¥he veracity of my former letter. 
“-The Writer of the Article” states what he terms certain 
“ facts,” —the first being that I informed the jury of Class V. 
that certain corals under my name, 813 4, were ingthe case with 
Lady Brassey’s corals, an® formed part of that collection. I beg 
entirely to deny this. What I stated to one of the members of 
the dury in answer to his allusion to my exhibit was, that owing to 
my being so busy I was unable to exhibit my own corals, and that 
all my energies had been thrown into the arrangement of Lady 
Brassey's case. Whoever informed “The Writer of the Article” 
must have greatly misunderstood my statement. The second 
“fact” with regard to the pinion of experts I think I need not 
answer. Opinions may differ. Withregard to ‘‘fact” three, that 
neither the series of corals in the @ritish Museum nor those of 
the Challenger Expedition have been accessible for purposes of 
examination for some considerable time. It will be sufficient to 
say that my description and figures of Lady Brassey’s corals 
were published inthe dzals and Magazine of Natural Listory, 
vol, ix. No. 50, in February, 1882, some time after the publica- 
tion of the volume of the Challenger Reports containing Mr. 
Moseley% monograph of the “ tHydrocorallinidze,” aud a con- 
siderable time after the Specimens themselves were exhibited to public 
view in the galleries of the British Museum. Those specimens, 
together with the other corals of the general collection of the 
British Museum have only been withdrawn from public view 
within the last few months. BRYCE- WRIGHT 


Organic Evolution and the Fundamental Assumptions 
* of Natural Philosophy 


By the principle of heredity we understand a tendency in 
an organism to reproduce in successive order the variations 
which appeared in its ancestors, the leaning being on the whole 
to fixity of direction: by the principle of variation the tendency 
of an offspring to vasy in a degree more or less from its parents, 
Included in heredity, I suppose, are the tendencies to vary, as 
well as the actual succession of changes in the life-history of the 
ancestors of the organism: those tendencies to vary being con- 
ceived of as series of which some terms may modify or counter- 
act others. If I amright in this description, it appears to me 
that heredity is an example of inertia acted on by a principle 
analogous to the first law of motion, and very closely allied with 
it, if indeed it is not the case that the laws of motion are special 
cases of wider principles or laws. Following the same line of 
thought, ‘‘ variation” may be explained as action analogous to 
that of forces on a body drawing it from its streight line of 
motion or its rest. The forces (if I may use that term) which 
thus cause variations in any particular organism would be :— 

(1) The resultant of difference of conditions cooperating with 

(2) The resultant of inherited tendencies. 

Again, answering to the second law of motion, we may per- 
haps assume that degree of variation is proportional to the forces 
acting, namely, proportional to the intensities of (1) and (2) 
alfove and to the correspondence or divergence of direction in 
whiwe they tend. If the above hypotheses are accurate, we 
have, I think, an explanation of the possibility of protozoa, &c., 
remaining practically unchanged during great changes of condi- 
tions. For those genera which show a tendency to great varia- 
tion in the individuals at the same time seem to present no fixed 
line of tendency. The result of heredity (as defined above) in 
these cases is not definite variation tending in certain fixed 
directions, but great individual or indefinfte variability. And 
their phenomena of reproduction I think account in some degree 
for this, 

On the same hypothesis we may explain, amongst other 
things, the. plasticity of organisation of cultivated plants. One 
of the conclusions also that would follow would be that ‘‘rever- 
sion” would not happen except as a resultant of the tendencies in 
fixed directions having nullified each other, or having converged 
in the direction of reversion. 

To carry the analogy further. Answering to the third law of 
motion, that action and reaction are equal and opposite, we may 
perhaps assume that alteration of some organs or properties in 
the organism, wrought by change of conditions together with 
heredity, brings about that modification of other properties or 
organs which Darwin spoke of under the name of ‘‘ correlation.” 

I should feel indebted to any one who would point out any 
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mistake that I have made in this, or would show if the assuny, - 

tions I have made are untenable. FREDERICK W. RAGG 
Masworth Vicarage, Tring, September 25 
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Curious Habit of a Brazilian Motp 


Mr. E. DUKINFIELD JONES (NATURE, May 17, p. 55' 
may be interested to learn thatthe habit of Panthera apardular: , 
which he describes, of sucking up water and dischayying :. 
simultaneously gd azo, is not confined to the moth noted >; 
him, but is common to several other lepidopterous insect», 

I have watched several species of Calfidryas and Pieris bt 
in Ceylon and Brazil, doing the same thing; also Papii Z ' 
thonins, Cram, in the latter place, and its ally, P. Demoleus, L, 
at the Cape of Good Iope. I have seen the “‘white Iute- 
flies” in thousands, settking on the mud and damp place. int e 
jungle paths, in all tĦese countries, with their trunks thrust ry. 
the soil, drawing up copious supplies of water as if they were 
many miniature Abyssinian pumps! The drops ejecte.l were >y 
no means “‘ minute,” vere rather very large, asd I should* +1; 
60 would much ayertop the marks in a minim measure glass, 1, 
roughly speaking, more than fill an ordinary teaspoon, saio ~ 
equal sixty drops. I have somewhere (I forget where}, amc yv 
my fugitive writings, noted this fact: stay, I noted it once 
least in the Mie/d in 1873, February 7. A large moth (Cuta a? 

a fine ‘‘ yellow underwiny,” visits the toddy vessels tnCeyl > | 
and gets very drunk, not having joined the ‘‘blue ribbon’ arn y, 
nor having the fear of Sir Wilfrid Lawson before his ey.-. 
I suspect this fellow finds the liquor too good to eject so*rapia y, 
but I have seen small moths of various kinds drinking ordir r 
sap, and ejecting it like the before-named buttertlies. 

British Consulate, Noumea, July 24 E. L. LAYAK 
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Meteors 


DURING the month of August I watched the meteors fi ' 
Logiealmond parish manse, Perthshire, but there the wee’ . 
was most unpropitious for observing any celestial phenome. , 
so only a few were seen; whereas therein August last yeor I vu - 
nessed some gorgeous showers of brilliant meteors, which the 
readers of NATURE may recollect. . Here in Paisley, um the < t 
Sunday of August, about 11.50, a very large meteor blave | 
from due south to due east, with a long train, lasting fo « 
minute, and keeping parallel to the horizon, nearly midway ' 
the zenith. The month of September was unusually rich m 
meteors, but they were generally small and transient, aal 
seemed to be very remote, some of them dashing straizht wa 
A bright but momentary one shot up at right any'es fioro tre 
Pleiades. On September 24, at 10.55 p.m., a very pecuuir 
meteor started from Aldebaran, and exploded in the heui -f 
Pisces, under the Square of Pegasus. It was dimly see threo Ju% 
a haze, with a long streak behind, giving unmistakabie tvisti 
of its large size; yet, though scarcely seen above gf pit, 
brightly shone the Pleiades, Aries, and the Square evans. 
On the 25th, at 11.56, a similar one, scarcely seen, sailed 
through a haze from Pisces to Altair, exhibiting a long trad f 
broad light, showing that it was a large one. Septemter 30, at 
0.12, a meteor considerably larger and brighter than Ju. iter 
passed from the third bright star in Auriga (taking Capel a as 
the first), and exploded close to the lower Pointer in the Ploug 1, 
Jeaving a long train of reddish light behind it. On the night -f 
the 29th and morning of the 30th, up to 4, the meteors wue 
unusually large and of longer duration, and altogether : © e 
wumerous than I have ever seen them in Septembe:. A iw 
momentary meteors were seen on the night of Septesnie. 30 
and morning of October 1 DONALD CAMERON 

Mossvale, Paisley, October I 
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The Uselessness of Vivisection 


You will probably permit me to point out that it wou'd ve 
only reasonable for Mr. George J. Romanes to possess a ufttle 
information on the subject he is dealing with before he asion es 
another of being ‘fin a quagmire of ignorance aud i accurees.” 
The pamphlet against which he levels his abuse does mo: weal 
with physiology, but with surgical questions. My effort» 4: ve 
not been directed so much against vivisection as agairt ‘:e 
mendacious statements which have been made conve ng 
advances in surgery alleged to be due.to its practice. ‘I hese 
have been used to hoodwink the legislature aud by¥ud* ld 
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the public, and they deserve the utmost condemnation. If 
physiologist$ can make out a case for themselves, I for one am 
p to give it the utmost attention, but they must not bring 
o their aid false illustrations from a branch of science with 
which I think I may be permitted to say I have had a large 


a Sear a LAWSON TAIT 
irmingham, October 6 





IT segms sufficient for me to observe, in reply to the above, 
that before writing my review of ‘Physiological Cruelty” I 
took the trouble to acquaint myself thoroughly with the latest 
edition of Mr. Tait’s pamphlet. GEORGE J. ROMANES 


Breeding of ‘‘Hapale jacchus” in Captivity . 


Mr. MoSELEY’s Marmosets (NATUR vol. xxviii. p. 572) are 
by no means’ the first instance in Europe, or even in England. 
Edwards, more than a hundred years ago, recorded a case in 
Portugal ; and Frederic Cuvier had three born in Paris in 1819 
(vid? Sic Williawe Jardine’s Natural Librarf—Mammalia, vol. i.). 
A relative of mine brought a pair of this species fom Pernambuco 
in 1863, and kept them in his kitchen at Surbiton. In April, 
1865, | was shown two living young ones which had been born 
a few days before. In the Proc. Zool. Soc. for 1835, births of 
marmosets of an allied species (A. jpenicillatus) have been 
chronicled as occurring in this country. W. C. ATKINSON 

Streatham, S.W., October 13 





TELESCOPIC WORK FOR THE AUTUMN 


ITH Mars, Jupiter, and Saturn so favourably visible 

in the sky during the ensuing autumn and winter 
months, we think it may be interesting to call attention 
to some of their more prominent features, and to ask 
amateurs and others who devote themselves to the at- 
tractive field of planetary observation to make a com- 
bined effort, not only to substantiate such facts as are 
already known with regard to the physical appearances 
of these bodies, but to endeavour to glean something 
new concerning them. For, notwithstanding the diligence 
with which tese planets have been scrutinised in past 
years and the many curious facts that have been brought 
to light, it must still be confessed that there remains 
much to be done. Our knowledge is admitted to be ex- 
tremely incomplete. The powerful instruments of the 
present day do not seem capable of rendering us efficient 
aid in this respect ; indeed we shall find by a comparison 
of results that we owe most of our discoveries to tele- 
scopes of moderate aperture. The real explanation 
robablý is that, with increase of aperture, definition, 
“Capel of the brighter planets, becomes less perfect. 
Faint kings are obliterated or seen unsteadily and 
uncertainly in large instruments owing to glare, the 
difficulty of getting a sharp, hard disk with so much 
light, and the constant undulations of the atmosphere. 
With moderately small instruments the conditions are in 
many respects more favourable. The image is sharply 
defined, and though the quantity of light may be some- 
what deficient, there is an absence of glare and of that 
atmospheric interference which are inseparable from 
large apertures. Moreover, the eye is more capable af 
prolonged observation and is enabled to glimpse the 
faintest details on an image of moderate intensity. The 
deficiency of light in small instruments is therefore to 
some extent a recommendation when it is accompanied 
with extreme sharpness of definition and when the 
amount collected by the object-glass or speculum is 
sufficient to allow a power to be used which displays a 
fajrly large disk without destroying the quality of the 
definition. Indeed one great desiderative in such cases 


is to utilise light and power in agreeable proportion, for 


this is a very essential requirement, which is, however, 
often neglected, and is frequently the source of disap- 
pointing experiences. Amateurs who are careful to 
consider these® matters will be enabled, though their 
instryments may be bf comparatively small reach, to do 
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much useful work in many dgpartments of observation, 
and particularly in that relatigg to planetary markings. 

With regard to Mars, hig powers are very requisite 
because of the small diameter of the planet. Hence a¢ 
fairly large aperture is necessary, for, unless the disk is 
considerably expanded, it is impossible to trace the chief 
features satisfactorily. In the case of Jupiter the use of 
high magnifying powers does not apply with so much 
force, the apparent diameter of the disk being greafer. 
But this planet is a somewhat difficult object to define 
satisfactorily. The best telescopes will often fail to show 
the contour of the disk with desirable sharpness. Hence 
it is that this object with large agertures is*® troublesome 
and to some extent disappointing. This is certainly the 
case when we consider how efficiently and successfully 
small instruments perform upon this planet, and with what 
readiness the faintest and more minute of the details are 
distinguished. As to Saturn, the conditions are some- 
what different. Here there is less light and the telescopic 
definition is better, so that large glasses possess an 
undoubted advantage. 

The ensuing opposition of Mars is got a favourable one, 
but many of the most interesting and now well-known 
features of the planet may be observed in good instru- 
ments. ‘The curious network of “ canals,” as discovered 
by Schiaparelli, and their duplication, as seen by the 
same observer during the last opposition, in the winter 
of 1881-82, should be looked for, as some doubts have 
been expressed as to the reality of these phenomena. 
The question is naturally asked, How is “it that they are 
now seen with so much distinctness again and again with 
a refractor of only eight inches aperture, when large in- 
struments have utterly failed to reveal them? Schia- 
parelli, it is true, works in a climate highly favourable to 
such delicate work, and his telescope, though compara- 
tively small, is yet of the finest possible quality. But 
even with the prevailing conditions so eminentlyconducive 
to the attainment of such important results, it must still 
remain matter for surprise that, as the celebrated Italian 
astronomer himself put it, “the greater number of canals 
and of their pairs were observed with comparative ease 
whenever the air was still, and only a few cases required 
a special effort on the part of the observer.” 

These so-called canals appear from Schiaparelli’s charts 
to be very narrow dark markings, running generally in 
straight lines, and often intersecting each other so as to 
constitute a perfect network about the equator and in the 
region south of it. Many of these lines were seen to be 
double in January and February, 1882, and the inference 
is that, as these duplications had escaped observation 
during the more favourable opposition of 1879, they 
are subject to periodical variations, or in any case 
represent phenomena of temporary character. Thty 
undoubtedly exhibit a most extraordinary arrangeffent, 
and such as naturally to call forth some amount of 
objectional comment from those who, though familiar 
with the telescopic aspect of the planet, have never seen 
it as Schiaparelli depicts it. In fact his delineations give 
a boldness and definiteness of outline in the smallest 
details which no ether observer is able to corroborate. 
The extreme delicacy of shading and softness of outline 
so characteristic of many of the features of this planet 
as displayed in our best telescopes seem wholly wanting, 
and we have presented to us an elaborate complication of 
hard, dark lines which bear little analogy to our own 
impressions. , â 

It has been suggested that many of these so-called 
“canals” are the edges of half-tone districts on the planet, 
and possibly this may be so in certain cases. But we 
must not forget that the eminent author of these impor- 
tant discoveries expresses himself vegy confidently as to 
their existence, for he has seef them repeatedly, and at 
times when the conditions were not favourable to the 
detection of such difficult markings. Probably something 
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meter will be 13”, that # to say, about 


of the parallel canals. Every tele- 
tish a dark line o'"2 in breadth on a 
d to separate the one from the other 
the interval between axis and axis is 
oyed for these observations and to 
tions © these should be reproduced.” 
ped that some of our best instruments 
ted to this work @uring the ensuing winter, 
nething of these curious features will be ob- 
the favourable opposition of 1892, when 
ly be seen if ever. But there is the 
y are possibly variable and subject to 
rances, though we can hardly consider 
ew of the permanent character of the 
éhe planet. 
s been an object of great attention to 
of telescopes, not only on account of the 
ss with which the satellites may be perceived, but 
on account of the prominence and variety of his 
cenery and the marked changes which it undergoes 
om year to year. The well known red spot which ap- 
eared in the Gari southern hemisphere, and which 
‘st came profminently into notice in July, 1878, has 
4 great stimulus to observation of late years. 
e dimension of this spot, its intensely red colour, 
nitenéss of outline, and its durableness have com- 
bined to render it an object of extreme interest, and the 
omena” of this planet, whenever it is described in 
e years, will never be complete without a reference 
marvellous feature. Persistently visible through- 
iod exceeding five years, during which it has 
re than 4500 rotations, it would be imagined 
afford an excellent means of fixing the rota- 
l of Jupiter with a degree of exactness far sur- 
ll previous efforts. But the spot has shown a 








eted place. In other words, the rotation period 
en lengthening. Mr. Marth found the average 
gh. $5m. 34°47s. from the observations between 
ut the spot now crosses the central meridian 
; two hours after its predicted times based 

t referred to. In fact its time of rota- 
d fully three seconds during the past 
en had this spot been influenced by a 
‘ordant motion during the whole period that 
n watched, we could not regard its time as 
ie true length of the Jovian day, for the disk of 
- exhibits a variety of spots which generally 
wifter than the red spot. On the equator the 
noh. zom. 7s. Both the dark and bright 
nate with each other on and near the 
uded in the two principal dark belts, 
ud movement, an@they show a fairly 
t is impossible to decide at present 
‘of the planet’s sphere, The brightest 
as been attentively followed since November, 
80; and it is found that relatively to the red spot it has, 
ng to its greater velocity, completed twenty-three 
lutions of Jupiter. In other words, during 1026 days 
roper motion has enabled it to sweep round, no 
y-three times, the vast circumference of the 
‘What phenomena can possibly have 
<a remarkable difference of motion in 








y, antl may never be forthcoming, 
bE NO question asto the importance of 
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mY diameters which the planet had | 


led motion which constantly causes it to lag behind - 


. ciently definite outline to be observed with certa 


anent character? The explanation: 






















following up these observations, The red spot 
unfortunately to be in a state bordering on 
It has become so faint that it is only distinguist 
care under circumstances of favourable definition. 
Apart from the spots, which evidently offer a larg 
of very interesting work, there are the belts, w 
constantly varying in colour, position, numb 
tensity. At every opposition of the planet a 
sketches should be made of the aspect of thei 
some important issue may result from the com 
of such drawings if existing over a long nu 
years. Some of the leading features may = 
to recur at certain definite periods, for the ¢ 
the present day show many curious. forms: 
striking analogy to some observed at former time 
any case a reliahjJe*set of sketches for each opp 
must give us an excellent basis for investigatir 
varying features of this planet, and may afford us _ 
to some of the marvellous changes eviden rog? 
upon his surface. Telescopes of very moi 
be usefully employed in these observation 
sketches of Jupiter made with a 36-inchreflec 
refractor, 18}-inch reflector, and with many. © 
ments ranging from 12 to 18 inches. I ha 
examined a large number of similar sketches ob 
with refractors of from 44 inches to 6 inches, a 
flectors from 54 inches to 64 inches, and ci 
pared them together. The large instrume 
have had no advantage whatever. Indeed, judge? 
the amount of detail presented in the sketches, and troin 
the descriptions accompanying them, the small apertures 
would seem to have rather the best of the comparison (| =) 
One explanation may be that the detail rendered o: 
visible on Jupiter by large instruments is so extensive oiie 
that it cannot adequately be delineated during the short | 
interval available for sketching. The features chape o __ 
very rapidly, owing to the planet's swift axial rotation, = 
and drawings made on different nights, when the long 
tudes are assumed to be coipcident, are not reliable oe 
because the different markings have become severally 
displaced owing to their differences of motion. | Pee 
Saturn, though diversified with beks similarly je. 
Jupiter, is less attractive as an object for telescopic 
study. The image of Saturn is beautiful as a picture, o 
but there is a sameness about it which observation, te= 
newed again and again, has a tendency to make mono- 
tonous. His belts are generally faint, and seldom s 
spots of decided character. During the last, opy 
tion the planet’s southern equatorial belt was > 
and well defined, and exhibited differe 
of shading, but these were not sufficie 
followed. On the equatorial margin of 
was very bright, and immediately con 
signs of white spots, which would sug 
phenomena to that discerned on Jupiter. 
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Spots of 












the globe of Saturn are extremely rare. Pr 
white spot of 1877 affords one notable exa 
kind, and doubtless the number of such. 
would be greatly increased were more ati 
to this planet. Though sketches of Jup 
enough, we rarely see attempts to delineate 
thus we have comparatively few records as tothe 
ment of his belts. This is to be regretted on 
grounds. No doubt the rings of this planet monopolise 
servers to such a degree that they neglect other phenom 
which, though less attractive, may be of grea 
ficance and interest. Whenever such observa 
practicable, particular attention should be giv 
configuration of the belts, and a searching © 
made for any definite markings which may be s! 
obvious and permanent to be followed on s 
nights, and thus enable a new determination of the ro 
period. William Herschel found this to be foh. 161. os 
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and this has received excellent confirmation from Prot, | 










ong side 
that to the right which was at fhe left, and co 
F metres. Fo 


yoh. 14m, 288s. Schroeter also glimpsed several spots 
indicating periods of about twelve hours, but these obser- 
ations are probably erroneous, as they differ so widely 
“the cogroborative results of Herschel and Hall. | 
“it. is possible that these distinctive markings on | 













| oscillations of the beam are read Gy the reflection of 
: graduated scale on a mirror borne by the beam ; ite 
| the image of that scale the observer sees displacing it 
| slowly in his telescope whale the balance oscillates. He. 
| notes a certain number of successive oscillations, and. 
| thence calculates the position of equilibrium. fae 
| Three other balances, of the sam@ model buf smaller, are 
| intended for comparisons and adjustments of lighter 
| weights. They have the ame mechanism of tr 
| tion, only in the case of the two smallest, alitti 
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simplified and less complete. In the centre of the large. 
engraving (Fig. 3) are seen the large arms of the lever 
| which allow the weighings to be made at a distanc 
These arms rest on three stone pillars, above which are 
placed the telescopes for reading the oscillations sof the 
| beam. . ee 
The following are some details of the mechanism of 
transposition employed in this balance. The pans of the 
balance have a shape altogether peculiar. Each isformed — 
by a circular piece open at one point and extending itself 
together with other details, suchas the anomalous shadow | inwards by four triangular plates or teeth directed towards ` 
of the ball upon the rings, supply an endless store of the centre of the balance. A cross piece placed under- _ 
curious appearances requiring further elucidation, neath can be passed between these plates, Suppose now 
There is no doubt that, notwithstanding the mass of | that weights, say of one kilogramme each, ate placed above 
interesting facts gleaned in past years respecting the | the pans on each side; and to make the idea the more. 
physical aspects of Mars, Jupiter, and Saturn, there re- | definite let the kilogramme A be on the left scale and the 
“main many novel features to be distinguished, and many kilogramme B on theright. Taking hold of one of the four 
new facts to be.descried. Observers, therefore, who | handles under his hand, the observer sets the mechanism. 
make these observations a specialty should endeavour | in motion, This is what happens :—the gross piece placed — 
not only to confirm former results, but to make some | under the pan mounts at first, ascends. eyond the plane — 
advance upon our existing kaowledze. of the pan and consequently lifts the kilogramme resting- 
-We have got space in the present piper to refer to the | above it. Arrived at a suitable height the cross piece | 
satellites of these several planets, but may possibly be shifts its place laterally, and disengaging itself from the 
able to do so on a future occasion. W., F. DENNING pan it gradually gets deposited above one of the plates, 
a Mek attached right and left to the pillar of the balance. — 
These plates follow an arrangement analogous to that 
of the pans. By continuing the movement the cross _ 
piece then commences to descend, and. traverses the 
plane of the plate, depositing on it the kilogramme which: 
it has raised from the scale. While thes 
effected to the left in the case of the kilogram 
in simultaneous accomplishment to the rig 
of the kilogramme B. Thetwo weights to be compared 
thus transferred at the same time to the central plate 
Then taking hold of a second handle the observer. turi 
the two plates 180° round the axis of the pill : 
balance, a movement which shifts the 
at the left to the right, and conversely. . / 
then is to cause the same evolution to be gon 
with the crosses which they have alrea 
inversely, in order to bring back the kilogra 
scales of the balance; the kilogramme A is the 
right, the kilogramme B at the left, and the obser 
proceed to the se nd part of the weighing. 0. 
The two other handles control—one the mo 
serving to release the pans, the other the mo 
lowering the fork and setting free the beam... 
For a long time it has been known that. 
an instrument of precision par excel 
those here in question theaninimum < 
the process of weighing has been reduce 








of our. best telescopes. It apparently yaries both in | 
position and intensity. Other faint subdivisions are 
‘sometimes traced, but they are very difficult objects, and 
seldom eseen with certainty. The crape or gauze ring, 


THE INTERNATIONAL BUREAU OF WEIGHTS 
Oe AND MEASURES" 

G now given a description of the instruments 
ed in the section of linear standards, we come to 
ratus belonging to the section of standards of 
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_ As regards the essential instrument connected with the 
process of weighing, the International Bureau possesses 
one of the most remarkable. collections of balances of | 

precision existing in the world. _ OF these the principal 
- ones have been constructed by the house of Riprecht of 
-The large engraving accompanying this (Fig. 3) 

n its entirety the spacious chamber in which 








“at a’ distance, whereby it is kept free from the disturbing 
` influence always occasioned in the process of weighing by 
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fnitesimal degree. The difference of two kilogramr 


example, can by them be determined to a nicety reac 
to the hundredth of a milligramme, that is, the weight 
| kilogramme is ascertained down tq within a hu 

millionth of its absolute valu® =, ee. 
In another part ofethe hall is shown the hy 
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Straits ?— P, S. —There i is no light even hough: th 
until nearly 7 a.m.’ 


° X 
A TERRIBLE earthquake occurred on Tuesday near Che 
a small town on a peninsula on the coast of Armitolia, 
twelve miles from the Island of Scio. Of late ther 
| several earthquake shocks in the pashalic of Ans 
other parts of Asia Minor, but it isto be feared that®) 
| event eclipses all recent shocks in the devastation iè} 
| It appears that the whole peninsula, from Smyrna. 
l together with the neighbouring Island of Scio, 
; convulsed. The greatest destruction has been wres 
| western half of the peninsula between Cheshmeh and ¥ 
All the villages in @his district are destroyed, being mot 
than heaps of ruins. The wretched inhabitants had no 
escape, and upw args of 1000, it is estimated, have: 
while many others are injured. | 


d-from America. Its size is not great, 

ght, put it is very heavy. It bears the fol- 
io in s English : “ Terrestrial native iron, Ovipak, 
rought by A. E. @fordenskjéld.” In presenting | 
sane to the eit! pe Swedish sia aaa 


ght 


ie. Disco penton: several large blacks of iron 
home the year after by one of the naval | ® A 
here they were equally divided, as far AT 11.20 pm. October 9 a alight shock. of g 
ts, of which one became Swedish, the | felt at Irkutsk, Siberia, Several shocks of ear 
rd my property, To the latter belongs | on the roth in the afternoon throughout the whole: 
present to you, “its weight being about | Moravia. The oscillations lasted on each occasion fi 
he same has, since 1876, when it was exhibited in | two seconds, The most violent shock oecerred ia 
‘been deposited in Washington. As may be | Telegrams from Cilli, in Southern Styria, shor 
| 














nown, a fierce controversy has raged as to the nature | severe shocks felt there about an hour e et 
blocks, some authorities maintaining that they were | On the same morning, too, there was a shock a) ; 
others | of terrestrial, origin, a question on which | two seconds, A strong shock of earthquake, lasti 

ily may be divided, However this may be, it is | to ten seconds, was also felt at Chios. The “shock 4 
blocks, whether as a specimen of the cosmic Syra, on the Dardanelles coast, and at Smyrna. 


t DE 
universe, or of the earth's interior, are of excep- a WELL attended meeting of science and art teachers - 
| 


F at the Birmingham and Midland Institute en Saterday Uy 
On the motion of Prof. Tilden (who presided), seconded | 


: E. R. Taylor of the Birmingham School of Art, it wass 
the. institution where I received my first scientific “That in the opinion of this meeting it is desirable to esta 
d passed the most important period of my life.” The | fy Birmingham and the district Pbranch of the National 4 
‘out n the open ; air, as it has been discovered | ciation of Science and Art Teachers,” Among the obje 
ay HA room, | such anassociation it was mentioned would be the im 
the press a work which will be shortly | of science and art teaching by discussions of methods 
; ‘The Colony of British Honduras, its | ing and modes of demonstrating important scientific law 


ects; with Particular Reference to its provisional committee was appointed, with Mr. C. J. W 
: ; ” <n 4 i 
lants and Economic Productions.” This work will as honorary secretary. 


ie results of Mr. Morris’s travels in British Honduras, p Ea 
r light on many points connected with the PRINCIPAL DAWSON asks us to state that in 
and Sa of ay little known British | Week of his paper at the British Association {p 
ah relatives ix the title should be red: ations, aad £ 
trom ore.occurs in the Laurentian, | 


sand may be considered to be valuable gems in any 
: “To me personally this discovery is enhanced in value, 
enables me Yo present a testimony of my gratitude and 














THE additions to the Zoological Societ: i 
past week include a Ruppell’s Parrot (Pzvce 
from East Africa, presented by Dr. George L. G 
. et t tof Ceylon Paar Senede 9 to 12. | Parrakeet (Pateornds columboides) from Southern: 
7 viites as follows to the Ceylon Observer :—- | sented by Mr, F, W. Bourdillon ; two Pileated Jay 
rember 12.—I write this from the abate | pileatus) from La Plata, presented by Mrs. J 
zotpalee, being much interested to learn Sai Buzzards (Buteo vulgaris), a Hobby 

exi European, presented by Capt. H. Linklater. 
(Tigrisoma brasiliense) from South America, 
Joseph H. Cheetham, F.Z.S.; a Turtle Deve - 
munis), captured at sea, presented a Mr. W. M, Br 
Long-nosed Vipers (Vipera amimodtytes), a Vipert 
(Tropidonotus viferinus), European, presented by Lord 
W.Z.S.; a Macaque Monkey (Afacacus cynomolgus): 
a White-fronted Capuchin (Cetus al/éifrens) from Se 4 
| two Michie’s Tufted Deer (Elaphodus midhiariu 
Elliots Pheasant (Phasianus ellioti 8) from China 
two Eyras (Fräs eyra), a Red-vented Parrot (Pionws 













5 in splendid e green T visible, | 
AS ae advances, he assumes 


mbling b st ilphu When about 45° it is nat 
i look. at it ae the naked eye; but, even when at the 
hedight is blue, varying from a pale blue early to a 
ton, almost similar to moonlight even at midday. 
‘déclines, the sun assumes the same changes but 
è heat is greatly modified, and there is nothing 
l hot days of September. The moon now visible in - , 
us looks*also tinged with blue after sunset, and as | from South America, a White-fronted Amazon (Chrysoti 
assumes 2 most fiery colour 30° from the zenith. | cephala} from Quba, iwo Royal Pythons (Azon regius, 
error at these phenomena, some even expect- | West Africa, purchased; a ’ Collared” Fr uit Bat ( Cynge 
i | collaris), born in the Gardens. ` j 
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| ! , Will have to be 
-drawn upon in furnishing the materials necessary for this inquiry 
~~ were really started long before it. was imagined that the earth 
~ had any movements at all; but still, on the whole, the growth 
of the knowledge of its movements has heen so beautifully con- 
tinuous, that we cannot do better now than consider historically 
the way in which those sciences have grown up, which enable us 
to make c@értain measurements, and to get out correctly certain 

quantities, which must necessarily lie at the bottom of any sound | 

knowledge. : l | 

-What particular things do we want to measure? It has been | 

| 

| 

H 

| 

; 

| 

| 

| 

| 

| 

| 
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_alréady said that when the sciences to which attention will have | 
oto be called later.on were founded, very few people on this 
planet knew that it moved at all, but it is now generally known 

that the earth does move. It will be obvious however that, whether 
the earth moves or not (and that may be considered still a moot 
question), if we wish-to form a basis for our judgment in any 
direction, we must be able to measure time and space. It has 
been well said that “time and space are the moulds in 
which phenomena are cast ;” for when it is desired to gain any 
useful knowledge concerning any fact, the relation which it 
‘bears to the things around it, and the time of its occurrence must 
be known, and that is the only thing an astronomer tries to do 
when he is investigating that portion of his subject to which we 
must first turn our attention, Wewill begin then by considering 
those measurements of space which are of the first importance 
to the astronomer. I do not here refer to the ordinary familiar 
- measurement of inches, yards, and miles, but to the measurement 
of angles, and it will be well to get a good notion of this angular 
< measuremept as soon as possible, = 
o here i$ no special necessity for dividing the circle into 
360 paMg, but the greatest number of people have made that 
division, it is still continued to be done. 


$ | When the 
Chinese began to make circles they divided them, not into 
360 parts, but into 3651. Now there was a great advantage, 








and a great disadvantage about that. The advantage was that 
this number of divisions in the Chinese circle was the same as 
the number of days in the year; the disadvantage was that they 
ot dealing with whole numbers, and their 3654 was not 
onvenient number to halve and quarter, and so on, as is 
~ 360, In quite recent times it has been suggested that 400 parts 
< should be taken instead of 360, but that is a suggestion which 
up to the present time has not been acted upon. 

We haye then an angle defined as the inclination of two straight 
lines starting from a centre; if we get one of these lines tra- 
versing an entire circumference, the other remaining at rest, the 


-._ travelling line will have traversed 360°; we have what is called 























zle when one of the lines has been separated from the 
‘a quarter of a circumferencé—that is, 90°. This is 
i dea of an the only measure- 
~~ ment of space with which we shall have to deal at present. 
co För instance, if a little ivory rule be opened, its two 
“parts become inclined to each other, and inclose what is 
C known as an angle, That angle may be made large or 
small by opening and closing the two parts, A and B (see 
Figi yof the rule, Suppose the rule to be shut, the point on 
ng in the centre of the circle, CDEF, and 
‘em&ins at rest, B is made to travel successively 





f angular measurement, 














tepowt of Lectures to Working Men given at the Royal School of Mines 
orman“Lockyer, F.R.S. f 
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at mananam omi eraai n a 


‘through B and B? to BP, 


cumf f the circle CD EF, but givilised 
tog ectly clear notions abou® this measurem 


































able to tell each other what particular measurement the: 
made in this way, instead of talking of a circumference n 
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Fic. r- Use of a two-foot rale to explain angular measurement. With the “ooo: 
part A at rest, the movement of the other to B, B" and B? gives us 45°, 0 
go’, and 180". ae 


eh. eres 

and of certain rough divisions of it, have divided allcirclesinto 360 
parts called degrees, and say that the travelling part, B, of the 
rule has travelled through not a quarter, or a half circumference, — 
but through 90 and 180 degrees respectively, © oan oa 
Why are these measurements of space reqired? For the —_ 
reason that when we are dealing with the heavenly bodies and © 
seeking to define the position of any object, two facts at least _ 
are required to be known before its exact position can be deter- a 
mined. An observer going out at night upon an extended plain 
would see some celestial bodies near where the. earth meets the 
sky all round, which is called the circle of tle horizon, and he 
might happen to see another body exactly overhead, in what is 
called the zenith. In passing from this zenith to the horizon it —__ 
will be obvious that a quarter of a circumference is traversed (see 
Fig. 2). That distance may therefore be divided into go" __ 
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therefore is divided into 180° of angular measurement i 


it is exactl 


Now suppose it were desired to define the position of an 
pane of glass or piece of ornament@tion in any one of thes: 
zontal or vertical rows. IQ is obvious that to say of any pi 
glass at one level that it is at a certain height above the 
not suffice, for all the panes of glass in that row are at 
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r in defining the position of any one 
in the vertical series it will not be suffi- 
stain angular distance from any one 
tthe pieces in the same row are at 
ne door. But if these two methods 
ed, if the height above the ground 
from the door be given, then a 
jöth of the position of the pane 
mentation, Similarly with the 
il circle passing from north to south, 
ain. A. line from the zenith through any 
rele at. some ofe point, and the number of 
ween that point and the north point will give 
from the north point, or, as it is called, the 
ole of aiPimaginary line of bodies extending 
th to the horizon will have the same azimuth (see 
esame way we may intiginea whole ring of bodies 
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iG. 3.-~Stars with equal altitudes and stars with equal azimuths. 


ame height®above.the horizon, having the same altitude 

but a particular altitude and a particular azimuth 
: of only one of those bodies, It is in this way, then, 
itement of the altitude and azimuth, that the position of a 
r other celestial body can be indicated with reference to 
any one particular place of observation and any one particular 

stant of time. - eè 

by thus dealing with this angular measurement that the 
positions of the heavenly bodies have been determined. 
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m do Tycho Brahe’s altitude and azimuth instrument. 
s + . 


been discussed at some length, because in 
survey it will be found, that the growth of 
ge of which we shall come to speak, has 
n’s capability of getting finer and finer in 
To go back to the time of the old 
ie most eminent.of ancient ob- 
uid define the position of a heavenly 

a degree. Since these 360 degrees 
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| the instrument thus set, any smaller altitude coul 
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into which circles are divided are each subdivic 
60 minutes, and each of these again into 6o secon 
third of a degree to which Hipparchus attained may b 
20 minutes of arc. | 
Passing from his time to the middle aes, a most int 
instrument then in use claims attention, Fig. 4 is a eo 
photograph of the instrument, pee oe 
The model, from which the photograph has bee 
exact copy of an instrament made by one of the n 
astronomers that ever lived, Tycho Brahe, and shows he 
in the very beginaing of this observational science, me 
very admirable way of making their observatii ! 
the means they had at their disposal. First th 
instrument a quadrant of a circle (see Fig. 4 
purpose just as well as a whole circle. Combi 
an arrangement somewhat resembling the ‘‘ sights” on a 
rifle. Remember this Was before the days of telese 
they started with these sights and a little pinhole, 
might take a shot, as it were, at a heavenly bo 
eye near the pinhole, agd seeing the heavenly bod 
the front sight, Then the instrument was 
plumbline to show the vertical. This plum 
ranged that when the sight lay along it, a bod 
would be observed, and an angle of 90” altitude r 





the quadrant, according to the position of the line 
passing through the eye, the centre of the quadrant, @ 
place of the heavenly body. Sa a 

To get azimuth they used a horizontal circle, sho 
base, also divided into degrees and provided w 
By sweeping the instrument round until the azimuti 
that the body was seen through the pinhole, and the 
was such that it was seen in a line with the front sight, 
fixed its position, as well as that instrument enabled it | 
be done. Supposing that their circles were properly divided, i 
was quite easy to determine a division as small as the quarter of 
a degree, This would put Tycho Brahe in only a little betler — 
position than Hipparchus. That isto say, from the time ofe o 
Greeks until about the middle of the fifteenth century, the oniy 
advance made with this angular measurement, was that a reading 
of one-third was improved into a reading of one-fourth of a — 
degree, Sec 

Another notable improvement and advance tofatds a Ager 
and more accurate measurement was made by Digges. He. 
introduced the diagonal scale, the principle of which is shown im  — — 
Fiz. 5. The arrangement consists of a number of comeeniie = 








i io 
Fic. 5.—Digges’ diagonal scale. 





circles, in this case nine. The distance between the: 
the inner circle is 3°. From each of these division 
lines are drawn to the outer circle in such a mann 
diagonal cutting the first circle at o° cuts the ninth circ 
That cutting the first circle at 3° cuts the outer circle 
with the other diagonal lines. Consider the diag 
from o” on the inner circle to 3° on the outer. . 
cuts the scale at the former point, an observation of 
been made ; if it cuts at the latter point, an observat 
have been made, But it may cut the scale at some inter 
point. Suppose it falls on the eighth of the nine con 
circles, then the yalue of the observation wille be 7/8th: 
Should the pointer fall half way betweew o` and 3°, the re 


| ` ee 


° 








will be 4/8ths of 3°, So with the other intermediate points. 





In this. way, then, 
attained in this-eircle reading. . 
.@ The-next great improvemeat after that of Digges was one made 
by M. Vernier; a Fren@hman, who, in about the year 1631, in- 
vented the instrument which bears his name, The following is 
tie arrangentent, Let the scale on which the measurements are 
> be divided into a certain number of parts. Take a second 















made 













Fio, 6.—-Vernic 





of divis 
ofS in the seale. 


e legs than. each of the 


e length of 
ions in this 
Then 


scale called the vernier, sh 
one of its. divisions, and- mal 
verhier equal @o the num! 
each of the divisions of t 
parts of the scale, by a fraction dy 
and the number of divisior 
for its denominator. Thi 


ig one for its numerator, 
e or vernier respectively 
+ gf divisions. be ten 

ith to nine of such 









Fao. 7.~Vernier shown in Fig, 6 readiag to three-tenths. 


parts has. also ten divisions, each of these divisions will be 
shorter by 1/i1oth than each of the parts of the scale. If the 
number of divisions be seventeen.{(see Fig. 8) the different parts, 
of the vernier will be less by 1/ryth than each. of the divisions 
-ofthe scale. So when the number of divisions is thirty (see Fig. 9), 
-the parts. of the vernier will $e less by 1/30th than the divisions of 
-the scale; The arrangement, however, is not limited to straight 
scales, It- may also be used for the determination of small 





‘ea, Fis. §8.—Vernier reading to seventeenths. 
fractions of degrees on a circle, Fig. to represents a vernier 
giving tenths of degrees on a circle. It need hardly be said 
that the vernier may be constructed to give readings. upon 
the inner as well as the outer edge of the graduation, 

, using the vernier the observer looks along it until he meets 

idence, that is fora point where one of the divisions on 
‘the scale coincides with a division on the vernier. If this occurs 
“at the 
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-Digges enabled a much greater accuracy to be 


eighth division, then the observation is some whole num- | 
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sible. | 


| sider in what it is that that power consist 















A vernier of 100 ditis 
10, of 17; or of 30 divisions. 
chosen to. show that the princi 











-Seventeen d 
t- the ple is, not limited 
number of divisions may be tagen. A very fine de 
racy can be-attained then in angular measurement, 
introduction of the. vernier, and. that is why there. 
practically a yernier upon almost every measuring instram 
every workshop and laboratory. @he question next 
whether with the introduction of the vernier the limit of a 
racy has been reached, or whether it be possible to go beyo 
this, A negative reply may be made to this question, : 
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_ Fic. 10,--Application of vernier 






limit of accuracy has not here been reached® In order to ge 
more accuracy in this angular measurement, it is only necessary 
to add some branch of physical science to those geometrical — 
considerations by means of which circles have been so finely — 
E i the 








divided, The astronomer culls certain portions. 
science of optics, and- nsës them for bis purpose: -It is peri 
clear that the reason a limit is reached witk an arrangement 
the nature of the vernier is, that at last the divisions get s 
that the eye cannot distinguish them, so that optical principles 
have to be appealed to to increase the power of the eye. 
Before discussing this question of whether it be possible. to 








select some principle of optics, by the applicat o 
power of the eye may be increased, 1 










give a rough notion of those parts of the eye which spe 
relate to this matter, First comes the curved surface C 
cornea, and next 4g, the small anterior chamber which con 
the aqueous humour. Behind this comes /7, the iris, v 
limits the amount of light entering the ¢ye, this being: 
diately succeeded by Cry, the crfstallige fens. Then cc 
large posterior chamber pf the eye which contains the 
humour. Behind this the optic nerve enters the ey 
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pa itself into the etiche layer of nervous elements, XZ, 


which lines the inner surface of thë vitreous cavity. 
When any object is seen by the eye, the rays of light emanating 


from that body, impinging @rst upon the curved corneal surface, | 


have to pass successively through 47, Cry, and V£, betore they 
ean affect the nervous retinal elements and cause the sensation of 
light. In passing through these portions of the eye, the rays of 
light are dealt with in a peculiar manner, expeciglly perhaps by 
th@crystalline leas, andre brought together to form what is 
called an image on the retina, This image influences the nervous 
‘elements of which the retina is composed in such a way, that a 
sort of telegram is sent to the brain through the optic nerve, and 


the brain becomes conscious of having seen something, the par- 
. 
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ticular object seen being included in the message. * Another 
diagram (Fig. 12) will perhaps make it a little clearer how this 
image on the retina is formed, At A Ais an arroy ; from it 
rays of light are marked going to the three different points on 
the retina, But it will be seen that those rays of light whick 
come from the top of the arrow are, bythe action of these three 
media, twisted downwards, and form an image of the top por- 
tion of the arrow on a low part of the retina. Tht rays of light 
proceeding from the bottom of the arrow are bent up, so that its 


image is formed on an upper part of the retina, The light s 


coming from the middle of the arrow is not bent at gall, and 
therefore formseits image on a middle portion of the retina. 


| That is the way in which the eye deals with rays of light entering 


Fig. 12.1. Diagram showing path of rays when viewing an object at an easy distance. 2. Object brought close to eye when the lensit is required 


to assist the ecye-lens to o 


e the image when the object is m 


it. With this knowledge of the optics of the eye, it will be very | instruments, it is necessary to look a little more closely than we 


easily seen how very woaderfully the construction of the eye has 
beea imitated in a2% pone camera. The front lens is 
practically the equivalent of those three refractive media of the 

the aqueous and vitreous humours, and the crystalline lens ; 
whilst the iris, which in the eye serves to limit the amount of 
light entering it, has its exact representative in the ‘‘stop,” 
which serves the same end in the camera. The photographic 
plate is, it need hardly be said, the counterpart of the re- 
tina, and has consequently been beautifully described as ‘‘a 
retina which does not forget.” Similarly there is just such an 
arranzement for focusing the light as exists in the eye. In 
fact a camera is å rather better machine altogether than the eye, 
because the range is greater, and the focusing power is not lost 
as age increases. Therefore the artificial eyes of our camera 
are never in need of spectacles. 

I. How Optics enables us to Read Fine Verniers.—This know- 
ledge, then, having been acquired, how is it to be utilised for 
the of the measurement of angalar space? It may be 
utilised in this way, The reason that we cannot clearly distin- 

ish objects placed very close t> the eye is, that the rays of 

ht which flow from them are so extremely divergeat that the 
c ine leas cannot focus them on the retina. But by placing 
between the eye and the object a double convex lens, that is a 
lens like the crystalline lens of the eye, this extreme diver- 
gence is corrected; the crystalline lens is thus aided, and the 
rays of light are brought to a focus, as shown in the lower 
part of Fig. 12, Take the case of a vernier whose divi- 
sions are so fine that they are not visible at the distance of 
distinct vision, say about ten inches. If We attempt to correct 
this by making the divisions appear larger, by bringing the 
vernier close to the eye, we lose the power of, focusing the rays 
which flow from it. Bat the introdaction of a convex lens 
between the vernier and the eye enables the eye to see the 
division quite distinctly. 


OF course the more nearly, an object approaches the eye, | 
the more powerful must be the lens, in order that the eye | 


may clearly see it. In this way we see that the simple addition 
of a convex lens has enormously increased our power of ob- 
serving and measuring small angles, 

2. One can, however, go further than this, and use not one 
simple lens, but a c@nbinatign of lenses. But before discussing 
the various combinations of lenses which are employed in various 

e 


have yet done at the structure and action of our convex lens. 
Let us use a glass lens in conjunction with an electric lamp. 
Then we may get an image of the carbon poles thrown on the 





Fic. t3.—Formation of a lens from sections of prisms. 


screen, in exactly the same way that the crystalline lens forms its 
image on the retina, But there would be this important differ- 
ence, that while the image formed by the crystalline lens would 
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lens does not, Although a lensfseems to be a very simple 
matter, its structure is really bused” upon some very complicated 
considerations, If a section of it be taken it will be seen that 
its surface is built up of sections of triangular pieces of glass, 
| these triangular pieces of glass beifg called prisms, and how 
| they deal with the light it is very important for us to know. I$ 


be a cleareand distinct one, that formed by our glass lens would 
be a very bad one; instead of the poles of the electric arc being 
clearly and sharply defined, they would appear as if seen ina 
haze, and would be surrounded by coloured fringes of light, and 
got much could be made of them, Why is this? We find by 
experiment that this attempt to imitate the action of the eye by 


means of such a simple glass lens is an incorrect way of proceed- 


. F J à "t . Pp ht y : . | 
ingəthe eye passessing certain qualities which the simple glass 


in front of the beam of light issuing from the lantern a prism be 
interposed, it will be found that whilst part of the light is re- 
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. . . * * > . . . Mad = > 
Fic. 14.—Diagram explaining the formation of an achromatic lens. A, crown-glass prism: B, fl nt-gliss prism of less angle, but" giving the same amount 
of colour ; c, the two prisms combined, giving a colourless yet deviated band of light at D”, 


flected from its first surface another portion is refracted as it 
is termed, that is, bent out of its original course by the prism. 
Further, itgnot only suffers this deviation due to refraction, but it 
qoiergees also what is called dispersion. In fact, where the 
ight falls on the screen an infinite number of different colours 
are seen, e forming what is called a spectrum, This is one of 
the reasons why such a glass lens as we have used will not per- 
form the finer work of the eye; the images of the po'es are 


Fic. 15.— Telescope. 


more deviation in order tbat they may be brought to a focus 
af te same point as the other rays. Now prisms which are 





surrounded by a false glow, because it is difficult to give the lens 
the proper curvature, and there is this power of dispersion which 
breaks the compound white light up into a number of its different 
elementary colours. It is this power of deviation which the lens 
possesses which enables it to bend the rays differently according 
to their different distances from its centre, and causes them to 
form an image at what is termed the focus of the lens, The 
rays of light passing through the outer part of the lens undergo 


A, object-glass, giving an image at B; C, lens for magnifying image B. 


persion and but slight deviation, set to work against glass 


It is obvious 


| giving great deviation with but little dispersion, 
made of different material, although they ibe of the same | that it is quite possible by a combination of that character to 
size and of the same angle, produce -different deviations | keep the deviation and get rid of the dispersion, or to keep the 
and different dispersions of the light which falls upon them. | dispersion and get rid of the deviation, as may be desired. By 
This fact has been taken advantage of in the construction of | doing this an artificial eye of great excellence may be made. 
lenses Let us take an illustration of the way in which | Suppose two different kinds of glass so eombined as to form a 
this has been doffe. Imagine glass which gies a high dis- | prism, which should give a perfectly white image. Then the 
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e 
dispersion will have been got rid of, and the deviation will have 
been retained, and this is exactly what takes place in the modern 
compound, or, as it is called, achromatic lens. By building up 
lens in this way we can get a Much better image of the carbon 
Pots of the lamp than before. This compound, achromatic 
ens, when used in a combination, is call 
beqause it is pointed to E object. 
the « n of , there is something else to be con- 


sidered b the mere formation of images. It is not enough 
to c6nsider this, because when we spoke of the action of 


a convex lens in aiding us to readgthe vernier, we found that if 


Koes rars, then their focus will vary with the varying distance of 
source of light. 


A enses t 
the fact that the rays o 


arrow, 
same way that the lenswe used just now formed an image of the 


object as if the object itself were placed at 8. Remember now 
the way in which the eye was enabled to read the vernier 

close to it, and the action of the convex eyepiece of the telescope 
will be very obvious, In just the same way as the divergent 
rays coming from the vernier were grasped by the convex lens, 
and rendered el, so in this case the convex eyepiece of the 
telescope grasps the divergent rays from the image, reduces them 
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Fic. 16.—Model of Micrometer. 


to the condition of llelism, and thus enables the 
image of the black to be clearly formed upon the retina of the 

We cee he, got so far that by means of an object-glass we 

roduce an aérial image, and by means of a convex lens we 
can view this image under conditions which enable another 
ings of it to be formed on the retina. It is at once obvious 
can do something more than this, for if we place a 
concrete thing such as a cross wire at the same distance in 
front of the convex lens as the aérial image, or, in other words, 
focal distance of the object-glass, we shall see both the 
aérial image and the conerete thing, be it a cross wire or what 
not, both . Now ine that we can obtain an aérial 
ag way ofa star, and that side by side with this image 
of the star we observe the cross wire. It is quite clear that if we 
have any means of getting the cross wire to bisect the image of 
the star we shall have a much more accurate meshod of pointing 
at the celestial body, and therefore of measuring the angle 
between two celestial bodies, than was possible on the old system 
of sights without telescopes, 

Suppose this telescope of ours to supplant the pointer of the 
old instrument of Tycho Brahe, consider the extreme accuracy of 
its observation as compared with that of the pointer in Tycho’s 
quadrant, and it will be seen how vastly the application of these 


B 
Ẹ 


5 


optical principles has added to the instrumental powers of the | 
astronomer. 


t we have not yetelone with optics. Its principles have 
applied in yet another manne”, but still, like these two 
applications which we have considered, tending to increase the 


de Optics enadiles us to Replace the Vernier by a Micrometer. 
been 


on ° 
then, having been observed, the eye views the distant | 


power of accurately measuring minute angular distances of 
space, j 
Fig. 14 shows a simple model which has been designed 

illustrate the principle of the instrument called the micrometer, 
i instrument eee in the hands of the astronomer the power 
of measuring with extreme accuracy the most minute di b 
It consists of two vertical wires, one, A, fixed, “t the porn 
movable by the rotation of a very perfectly cut screw, seen at c. 


The head of the screw, D, is divided into 100 parts, and read + 
D 


by means of a vernier to 1/1oooths, 

This system of threads moving over certain small distances 
which can be accurately measured by means of a micrometer 
screw, can replace the cross wires to which we have just referred, 
and there are two very notable applications of this principle to 
which reference must now be made. When the object is 
used for astronomical purposes, it is naturally arranged to bring 
the rays which fall upon it from a celestial body, and which are 
practically parallel, toa focus which represents the actual focus 
of the lens for such rays, and which is called the principal focus. 


But it is not n that the rays which fall spon such adens 
should be porig he lens acts under other conditions with 
this proviso, the more the rays diverge from the body in 


front of it, or, in other words, the nearer the object is to it, the 
greater will be the distance behind the lens of the point at which 
the aérial image is formed. 


iil 





ll 


Fic. 17.— Micrometer arranged for demonstration with the electric fight. 


Here in a few words we have a statement of the arrangement 
used in the microscope, and a moment’s thought will show that 
such an arrangement may te applied to the vernier instead of 
the small lens, to which reference has already been made. Nay, 
®ve can go further than this, it may be applied to the circle itself, 
and help us to measure small fractional divisions of its parts with 
yet greater accuracy than is possible by the aid of the vernier. 
The way in which this is managed is as follows :—The micro- 
scope is turned towards the circle, so that its divisions may be 
plainly seen in the field of view, and the position of the wire, on, or 
between any division may represent a certain position which is 
to be measured by means of thecircle. The micrometer head 
may now be used to tell us the exact distance in 1/roooths of g 
revolution between the position occupied by the wite in the 
instance, and the position of the wire when it exactly lies on the 
next division, By determining, according to the graduation of 
the circle, the number of thousandths of parts as indicated by the 
micrometer which lie between each division, it is obvious that 
the exact angular distance between such a position and the 
next division ofthe circle can be accurately determined. Such 
an operation as this is called a ‘‘run,” and practically, such a 

> 


ed 




















604. 





system as this is adoptii in reading all large aes pi But 
when it is a question of measuring . ‘smaller arcs, the micrometer 
may be used with the telescope itself,- its wires. appearing with 
ge of bject in the field of view. 
an. ekperiment will perhaps convey a better 
e “done in this way, Fig. 15 represents the 
e condensing lens of the lantern having been 
is allowed to impinge upon a lens, a, placed 
6: from the lantern, Its action on the light 
reg poles to be produced in the air. 
is then made® to pass through 
aS y BE ‘eee l is corrected, and: a a named image 
-of the poles "of the electric are: 
first lens which forms the ima; 
: glass ofa telescope, whilst thi š 

































, where. theim mie ‘nl in ‘air, < 
placed, they, with the image of the poles, 
yn the screen, 
jes appear with the wires in the field of 
yision of the mag bedi and their diameters and the dimensions 
of different parts of them may be. most aceuMtely determined, 
Up tothe present time we have been concerned simply with 
accurately determining the positions occupied by the various 
. bodies which people space. But with this micrometer in the 
fiel -of view of the telescope something more than this may be 
Wee: may now determine some measurements upon thë 
sob ies whose positions alone we have been considering up to 
“now. For instance, the image of a planet may be grasped by 
. the wires, one wire bounding one limb of the planet, the other 
nioo o wie dying along the other “limb, Then, knowing how many 
_ complete turns, and 1/tooth, and 1/1cooth parts of a turn have 
been given to the head of a screw in order that the wires may be 
- separated. through such a distance, and knowing also the value 
of. these divisions.in seconds of arc, the diameter of the planet 
may be measured, 
tains may be ascertained by measuring the lengths of the 
shadows thrown by them, 








the same. One star.is made to lie along the movable wire, the 


other i is seen. on the fixed one, and the distance through which | 


the wires are separated ascettained. Having attained to this, 
let us bring off inquiry into angular measurement to a close, 

In passing, as we shall in the sequel, from the measure- 
“ment of Space to the measurement of time, it will be found that 


the difficulties have been grappled with very much in the same | 


Way. In this measurement of space we began with simple instru- 
ments, and aie Pee a slow Bae th. has the modern instrument 
ed atg 










abl inenes uita i atiina quite 
din the old Daag But in | passing from these older 
nts, in which the circle was so prominent a feature, and 

>the. pointe™®o small, to the more modern instraments, it will be 
seen that, although both are stil preserved, a great change has 
taken place. The pointer, represented by the “telescope, is the 
prominent part of the instrument, whilst the circle is hidden away 
almost. out nor sight. T. NORMAN LOCKYER 
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TABLE OF DIFFERENT VELOCITIES 
EXPRESSED IN METRES PER SECOND > 


Mm Yotlowing table has been drawn up by Mr, James 
Jackson, ` Librarian to the Paris Geographical Society :-— 


Metres per 
second, 












ilometres an hour iy: ate shee nee 


rH 
1°40 
l ‘in aphelion A 3°25 
A whip going o knots an hour (gx 1852 metres) 4°63 
ey wind ‘from § to 6 
A ship going 12 knots an hour (12x : 1832 2 metres) G17 
A wave 30 metres in magnitude with a depth of 300 
metres... GSI 
A ship going 17 knots an hour (y 7 x x 1852 m etres} 875 
A fresh breeze 9 ... a. lọ 
orpedo boat going 21 nots an hour (2 Lx 1833 ? metres) 10°80 


In like manner, the heights of lunar moun- | 


? Or it may “be a question of the | 
. distance between two stars close together. ‘The method is still | 


araman e ra AA MATTE hed ih WEAR lahat reba Aral AA 
Le emt rrgrog aie mbites: pelle adamantane ulti Nt a a ai 


Flight ofa falcon, of a carrier pigeon 


| Electricity ; 


| R. I. Glazebrook.— This c amprised an account < ok 


i r mile in 2 min. 
cs _ galloping 9 -metges a minute i 
An express train running € 60 kilometres an hour ... 





A rage- la trotting’ an E 


A wave in a tempest at sen na ae 
An express trfin running 60 English miles an “hour Se 
(60 x 1609 metres) i Ge ae, tas 
A tempest... .. Y 
The transmission of sensation by human nerves 
A hurricane —.. 
Flight of one of the swiftest birds... 
Velocity of a point on the equator of Mercury i 
Propagation of the tide caused. by the. earthquake. of. 
Arica on August 13, 1868 (Aric Honolulu 
according to ‘Hochstettew. Wao «gto calla 
Velocity of a point, on the, equator. of Mars pren a 
- sound in the gir (+ 10° C. Dies 
a point on the equator of Venus. 
the Earth 


from 25 to: jp 





29) 
3? 
3? 
A cannon ball ae 
Propagation of the movement. “of tides (North Pacific 
Ocean) ; maximum according to W hewell 
The moon’s revolution round the Earth., 
Velocity of a point òn the, equator. of Mer cury 
Revolution of the second satellite of Mars... 
Coneussion of the earthquake of Viege (July 25, 1855) 3 
from ‘Turin to Geneva in 126 seconds 
Velocity of sound in water (+871 CG.) o oao SRG 
Revolution of the first satellite of Mars aa oceans SS 
Velocity of a point on the equator of the Sun 2 
Revolution of the fourth satellite of Uranus.. 


_ eighth -=,,° Saturn .. 3 
ii third » 33 Uranus ... 3814 
Velocity ofa poiston the equator of Uranus 3904 
Revolution of the satellite of Neptune ..  ... o 5O5S: 
i; second satellite of Uranus... a 4906: 
s of Neptune round the Sun... @.. Cae oR 8390 | 
z of thefirst satellite of Uranus cc S763. 
ia „o «6 Seventh p, Saturn... . 8794 
+9 ut sixth * 6398 | 


P of Uranus round the Sun. 
Proper movement of Vesa TCX 
Displacement of the sun towards ‘the constellation of one 

Hercules At 
Revolution of the fourth satellite of ‘Jupiter .. 
of Saturn round the Sun 

i of the fifth satellite of Saturn. oer 
Velocity of a point on the equator of Saturn.. N 
Revolution of the third satellite of Jupiter: o 


79 








j fourth p Saturi 
Velocity of a point on the equator of Jupiter 
Revolution of Jupiter round the Sun 


j of the third satellite of Saturn 


X ag second p Jupiter 
¥3 74 » 3: Saturn 
a4 2s first ae 
iy ay Jupiter 
i of Mars round the San... 
is of the Earth 33 

-of Venus Ks 


34 
Proper movement of Capella . 
Revolution of Mercury round the Sun 
Proper movement of Sirius 
Ordinary movemen® of the ‘solar atmosphere 
from. 30,000 to 6 
ee movemegt of the 61st of C yenus i. 
y | Areturus .. D gare 
The comet. of Halley in perihelion... 
Tempests of the solar atmosphere ... 
ae submgrine wire 
aérial ae 


Velocity of light 
THE BRITISH ASSOCIATION 

| REPORTS — * 
Report of the Committes on Electric “Standards, v | 
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“the Cavendish L3 


boragory for comparing resistance | is more marked at London (Board of Works) than : 
B.A. wits, | Observatory. ee 

2. The annual value of the sun’s heat is greater a® 
‘at London in the proportion of 100 to 58. 


y be tested with the | 
at of the Committee on the Harmonic Analysis of the Tides | 
d by Prof. Adams, whogsaid that the Indian Govern- : . j = a E MEE 
re. » Ried to great Gratitude for carrying on tidal obser- |, eee value of the at shed peat: 8 Net 
for many years on a thoroughly scientific system, and he | the period of maximum sunspots, yu Pa ications 
isht be held upas an example to our own Govern- | double heat-curve for one of sunspots, $o that there 
: very niggardly in these matters. © He suggested sidiary maximum of heat about the period of min 
ss ahould be made on the coast of the | „ O” Supposed Sunspol l nequalities of Short . 
here were certain peculiarities in the tide Balfour Stewart and William Lant Carpenter 
"e | aside in the meantime the question of trae or 
periodicity, the futhors exhibited certain result 
application of a method for detecting unknown. 
mass of observations. This has been applied t 
| observations of sunspots, which have been d 
series of twelve years éach. Two apparent sunspot 
of about twenty-six dgys come out very prominenti; 
treatment, appearing gfor each of the twelve years int 
phase, and to very nearly the same extent. If the avera 
of sunspots for each year be reckoned = r009, this 1s re 
less than 900 at the minimum of the inequalitiey 
to more than rrooat their maximum, so that the: 
more than one-fifth of the average value, a result o 
siderable prominence. | 
Prof, Chandler Roberts read a paper On the Re 
of Molten Metals. The two metals chosen were lea: 
inclosed in a letter U-shaped tube, the lead occupying 
portion of the tube, and the gold being put in at thet 
limb, After about forty minutes Prof. Koberts for 
two metals had been thoroughly mixed.-—Sir W. T 
attention to the extreme importance of this w 
metallic alloys, and remarked that it resembled the 
gases or of heat in a gas rather than of a solid in a liquid 
would take years to diffuse in a similar manner through wat 
Mr. W. G. Black described a simple form of marine ane: 
meter, in which the pressure of the wind on a sail of knownarea 000) 
was registered by a spring balance. The sail could be easily oo. 
placed in any required position on the ship, and set by means ofo 
a vane to the proper angle with the wind.—The arrangement o 
was criticised by Prof. Hele Shaw, who described a form of be 
own which he had used for measuring water currents, Tho 
consisted of two light vanes, movable about the same vertical 
axis, and pressed outwards by a spring. The wind tended to” 
make the vanes close up together, and their motion gave an - 
indication of its velocity. aa 


Vragge, half-hourly as he @scended or descended the 
. Simultaneous observations were made at Fort 
The diurnal curves for prassure, temperature, and 
ave been drawn, and show the insular character 
ate markedly, At the top the degree of saturation 
‘tency és important. In 4881 this was a specially 
iure under the approach of numerous cyclones from 
¢; in 1882, anti-cyclones prevailed, and there were 
nes from saturation to extreme dryness—-a dryness | 
hat of the Sahara—occurring in very short in- 
‘This extreme dryness was accompanied by a 
perature. The results are to be analysed shortly 
“Buchan for the Scottish Meteorological Society. 


teenth Report of the Committee appointed for the Pur pose 
igating the Rate of Increase of Underground Temperature 
rds in various Localities of Dry Land and under Water 
rt. J. Glaisher. The observations were made at an 
t Southampton, Doleoath Mine, North Seaton 
y, Ashton Moss Colliery, and Ashton-under-Lyne. The 
concluded by stating that if we assumed 1° in 57°8 feet as 





e for the St. Gothard Tunnel, and also for the Mont 
Tunnel, the effect upon the general mean for all places 
make it 1° F. in 60 feet, instead of 1° F. in 64 feet. 












Ma HEMATICAL AND PHYSICAL SCIENCE 





































F the Sun's Influence on the Magnetism of the 
Balfour Stewart.—The author endeavoured to 
ere are two forms of solar influence :-— 
which produces the diurnal variation, the range of 
eatest a little after the time of maximum sunspot 


‘hich produces a magnetic change on the earth as a 
s, too, acts in such a manner that the intensity of 


ism is apparently greatest after a maximum of 
econd form of influence that the author deals, 
sto show that it leads— 

nultaneous increments or decrements of the horizontal 
ious states as observed by Broun. 

o maxima of horizontal force at the solstices and two 
ve equinoxes, as observed also by Broun, 

that the strength of solar action, when the sun is 
ed with regard to the northern hemisphere 
i when it is favourably disposed with regard _ 
here (December), a circumstance which | 


ae = seta n a z 


ae 
ation. e 
ig what bas been termed the induc- 
that is thus affected by the sun. 
ing Power of the Sun's Rays ab London and at 
‘ofessors. Roscoe. and Balfour Stewart.—The observa- 
discussed were made by Campbell’s method, in which a | 
cal glass lens had its focus along the surface of a hemi- | 
wood,eso that, whenever the sun shone, a portion of 
burned. The wooden hemisphere was renewed 
ear, namely, at the solstices. The following results 
om the observations, by a process in which the 
cas filled wp and the increase in weight accu- 











he half year between the June and | 
er than that for the half year | 
tine *solstice, but this difference 





Relation between Temperature and Radiation, by Capt.: 


as a high temperature standard an incandescent lanyp 
light of this is compared by means of the spectroph 


| Inches of vapour at a temperature of 60° F. to 


| theory pointed to their breaking earlier, unless th 





Papers on The Standard of White Light, and on T 






































and Sir C. W. Siemens respectively. Capt. Abney i 


with that from Prof. Vernon Harcourt’s standard lamp 
wards described. The green light in the neighbourhay 
should be about one and a half times that of the g 
while the red light should be the same in the two, 
paper Capt. Abney criticised some of Sir W, 5 
ments of a similar nature, Sir William had us 
in air instead of carbon in a vacuum, and the 
reply.—In the discussion Dr. Schuster pointed ¢ 
method, free from many of the difficulties under ¢ 
had been suggested by the late Prof. Clerk Max 
apparatus for making the experiments was constructed Ty 
shortly before his death. 

Prof. Vernon Harcourt gave a description of a | 
ducing a standard light. It was arranged for b 
he vapour of petroleum, mixed in the proporti 


of air. The mixed gas is allowed to escape fr 

uarter of an inch in diameter, and burn in a 
half inches high. Prof, Harcourt showed that the height of © 
flame was an index of the proportion in which the gases mix 
and was constant when the mixture remained constant. 

Mr. E. P, Culverweli read a paper On the Probable Lx 
tion of the Effect of Oil in calming Wave: tn a . 
said when the surface of the sea had become sme 
storm it was very common for long rollers to. bre 
bar, If there were no wind and the sea was glass 
not break until quite close to the shore, even thoy 


SA 


directed opposite to that of their motion, When 
waves, such a force might be supplied by the 
rose in any dire@tion the waves broke nich s 














n for their propagation, and could not 
5 the oiled: surface. It was also evident 
tht the hold bf the wind on the wave was greatly decreased by 
-the absence of ripples, and thus the oil acted both to prevent the 
wind having much effect on the.surface, and also to modify the 
motiongof the water in the wave. . 















These plates are gensitive to the violet 


hafograp these | 
reit was wnnecessary to use absorbing media 


‘light only, 


be immensely larger than at present, while, if greater than 2'0, 
the sun’s volume would be far smaller than it is. The result 
. that the rates of the specific heats must lie between 1°2 and 2'0 
isso far in agreement with received theories of the constitution 

of the sun, 
Notes- on some recent Astronomical Experiments at High 
Elevations on the Andes, by Ralph Copeland.—These experi- 
ments were made during the first half of the present year at the 
cost of the. Earl of Crawford. At La Puz, in Bolivia, 12,000 
feet, with the full moongin the sky, ten stars were seen 
in the Pleiadts with the naked eye, and also two stars in 
the head of the Bull that are not in Argelander’s Urano- 
metria Noua. The rainy season lasted roughly until the end of 
March, after which there was a large proportion of fine sky. 
At Puno, on Lake Titicaca, 12,600 feet, with a 6-inch tele- 
‘scope mounted.on a lathe headstock, a number of small planetary 
<: nebule, and some stars with very remarkable spectra, were found 
.. by sweeping the southern part of the Milky Way with a prism 
on’ Prof, The most remarkable stars had 








f: Pickering’s plan. 
vectra rgluced almost to two lines, one near D, and the other 
beyond F, with a wave-length of 467 mm., and apparently 
identical with a line in some only of the northern nebule as ob- 
served by Mr. Lohse and Mr. Copeland. A few close double- 
stars were also found, amongst them 8 Musce. 
At Vincogaya, 14,360 feet, the solar spectrum was examined 
with a somewhat damaged instrument, The chief fact noted 
_ was the relative brightness of the violet end of the spectrum. 
With a small spectroscope several lines were seen beyond H and 
prominences were visible with almost equal facility in 
F, and H}. Attempts to see the corona proved futile, 
nor were the prominences seen otherwise than in the spectro- 
scope, the only difference being that the slit could be opened far 
wider than down at the sea-level, A most careful examina’ 
tion of Whe zodiacal light failed to show even the slightest 
Suspicion of a linein its spectrum, which was continuous although 
=. short, Both at Puno and Vincocaya the air was very dry the 
relative humidity there and at Arequipa, 7700 feet, being as low 
to At Vincocaya the black bulb at one time stood 
iling point, while the wet bulb was coated with 
was of opinion that an observatory might be 
gnajntained without. discomfort up to 12,000 feet, or even a 
=. little higher—the night temperature falling only slightly below 
<> the freezing point. At greater clevations the thermometer 
falls 1° for every 150 feet of height, the barometer sinking about 
o'r inch for the same change. At 15,000 feet it will thus be seen 
». that arduus winter conditions are reached without any very 
ci material gain in dhe transparency of the atmosphere. From 































| 
| 
| 


formation received it sgems possible to maintain a station for a | Zones is nearly completed in London. The attent 


| weight to be carried as high as 14660 feet, a 







‘short time in the early summer a 
the rains set in and render tra 
and steamboat communication enable ins 







Titicaea shore of Bolivia. è 
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OUR ASTRONOMICAL COLUMN © 
Pons’ ComET.—The following ephemeris is deduced 
MM. Schulhof and Bossert’s provisionally corrected elem 
At Greenguich Midnight — r 














188. . RA. Deel. Log. distance fro 
$ h, m. 8 eo My Earth... 
Oct. 16 ... 16 39 53... +55 377 e 0'2653 0. 

20... ~~ 44 57... 54°50°0 ... 0f2 

22..., —- 47 47 ..@ -54.26°5 

24 2. —— 50 48 .. §4. 3°30..." 

26 ... — 54 $ 53 404: 

28 ... 16°57 27 83.177 

30.. I7 1 5 52 553 

Nov. I.. — 4 56 52 331. ‘220; 

3..—- 9 0 52 112 r 
5. — I3 I8 51 494 ... 01804 "2002 
7 se — EF 49 51 276 ° ty 
Q.. = 22 37. St. 5'9 ... O'IȚIO ... O'IQIĞ 

Ii ia: OF AO SO 44°58 sf Ba 
13 4. =i 32 59 50 22°O .,. O'F5E3 ao O'17O4 
15... —~ 38. 35 49. 59°6 (hogs “OM RIG! 
17... — 44 29 49 30°8 ... 0°1303.... 011607 o 
1G... = 50 42 49 13°4 dati ee aa ey 
21 17 57 16 +48. 49°L 1. IOG a O'N445 oo: 


The intensity of light will be three times gr ater on November 21 - 
than on October 16, and will increase until near the middle of | 
January, According to the experience of 1812, we might expect - 
it to draw within naked-eye vision at the beginning of December, 
but it is not likely to attain a brightness at all comparable with » 
the conspicuous comets of the last few years, It may rather he 
anticipated that when best seen, its light will be nearly that of 
stars of the third magnitude, We are of course assuming the — 
comet not to have undergone material change since its last ap- 
pearance. On the morning of August 18, 1812, the Paris astro- 
nomers have the note :—‘* La comète commence à être visible a 
ceil nu; son noyau assez brillant, est enveloppé d'une chevulare 
et sa queue est d'environ 14° à 2°.” Employing MM. Schulhof 
and Bossert’s final orbit, we find that at the hour of observation, — 
about 2h. 30m. a.m. G. M.T., the comet was in’ R.A, 114° 24; 
Decl. + 40° 27’, distant from the earth 1'413, and from the — 
sun 0°9449, so that the intensity-of light, expressed in the 1 : 
way, would be o'§2, which corresponds to that on De 
in the present year. On the morning of Septemb: 
remarked :—‘‘La queue de la come’e est divisée en den 
branches parallèles; sa longueur paraft d'environ 3 degrés. 
At 4h. 30m, a.m. G.M, T. the comet was distant from the ea 
1°2324, and from the sun 0'7778, whence, the earth’s rae 
vector being r’oo$1, the angle at the comet was 54° 29%, 
with Newcormb’s solar parallax, the real length of the 
extending as most usual in the direction opposite to th 
would be 7,600,000 miles, or a little over, 0 0 Unn 
In announcing the discovery of this comet by Pons a 
seilles on July 20, 1812, Zach remarked (Monatliche | 
Spondens, xxvi, 270) that it was the sixteenth (? fourteenth} 
which he had independently discovered within ten years 
indefatigable a worker in this direction well deserves. th 
name should be perrganently associated with at least one 
discoveries, and none presents itself as affording a more. 
case than the comet of 1812. ae 


SWIFT'S COMETARY Onyecr.—It would appear fron 
successful search at European and American observati 
Mr, Swift must have been mistaken. in suppi 
served a comet in the places published i 
No. 2541. j Oa a 

THE CORDOBA OBSERVATORY.—Dr, B. A. Gould, di 
of the Observatory at Cordoba, passed through London’ 
week en route for South America, after attending the meetin 
the “f Astronomisches Gesellschaft” at Vienna, and that of 
International. Standard Commission at Patis. We learn 
Dr. Gould that the printing of the second volume of 














































astronomer will soon be directed to the publication 
great work undertaken by him at the Argentine 
l Observatory, viz.ethe Cordoba General Catalogue of 
pence i 
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NIVERSITY AND EDUCATIQNAL 
IN@ELLIGENCE * 


mimencement of the Michaelmas Term has 
ear by an event of happy augury for the 

} Oxfowl. Prof. Burdon-Sanderson 
depar:ment in the University Museum 
in which the aims and scope of physi- 











e Professor showed the great importance of physio- 
methods for the advance of pathology, and ended by 


future students somefhing more interesting to study 
wae H 






nderson gives a regular @burse of lectures on the 
xctions.of the Animal Body,” and the physio- 
is open for practical instruction under the 
Ssistants, 
a class at Magdalen for Practical Physiology, 
himal Morphology Prof, Moseley lec- 
Anatomy, each lecture being followed by 
tion, Mr, W, H. Jackson lectures on Mimicry 
tism ; Mr, E. B. Poulton on the Fundamental Tissues, 
rW. L: Morgan on the Limbs of Vertebrata, 
E Chapman has a class at 
egetable Histology. 
a the Physical Department Prof. Clifton lectures on the 
mips amd Means of Measuring Electric Currents ; practical 
ction in Physics is given by Prof. Clifton and Messrs, 
ad J. Walker. Mr. Heaton gives a-course of lectures 
At Christ Church Mr. Baynes has a class for practical instruc- 
ion in magnetic and electrical measurements. At Balliol Mr. 
Dixon gives an elementary course of lectures on Electricity and 




























n the Chemical Department Prof, Odling lectures on the 
iglene Family.” Lectures on Inorganic and Organic 
are given by Mr. Fisher and by Dr. Watts. Prac- 
tion is given by Mr. Fisher, Dr, Watts, and Mr. 
Christ Church’ Mr. Vernon Harcourt forms a class for 
ples in Quantitative Analysis.” 
Prof. Prestwich lectures on the * Elements of Geology.” Prof, 
ory-Maskelyne lectures on ‘‘ Crystallography.” 
“he Natural Science Scholarship at Exeter College has been 









arded r examination to Mr. E. H. Cartwright, of Charter- 

ouse School 

‘Science Scholarships are offered for competition this 
Church and Balliol Colleges, 


outgoing Senior Proctor, Mr. Torry, in 
n office, referred to the present system 
ithout examination, and suggested 
sady taken honours should be required 
specified portion of one of the honours 


arwin will lecture this term on. gravitation, and con- 
othe mathematical problems which arise in the 
of the earth, measurements of base lines and 
a experiments, the Cavendish experi- 
f Mechanism will take a class in rigid 
to its applications"in engineering; and 
in the differential calculus. 
n to Fellowships at ‘Trigity College, Mr. 
enior Wrangler and First Smith’s Prizeman in 
was elected a Fellow, Mr. W, R. Sorley was elected to 
llowship given for mental and moral science. 
lection to the Knightbridge Professorship of Moral 
will fake place on November 1. The electors are 
, Fowler, Hort, and Seeley, Drs, Cam pion and 
Leslie Stephen, Mr. Venn, and the Vice 

























es this term on higher algebra and the 


parative Anatomy is conducting an 
and .Cpelenterata. 
erhouse), and C. Graham (Caius), 


ned with sqentific accuracy and singular literary - 


Magdalen for the study of 


NATURE 
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have been appointed moderators for the year beg 
next, * 
Prof. Garnett, Dr. Vines, and Mr. Pattison Muir ar 
examiners for the first M.B, examinations; Prof.” 
Marshall, Dr. Gaskell, ard Dr. Shuftr for the secon: 
examinations of the current year. a 
Mr, Stearn is- lecturing on electrostatics at Wing's 
with special reference to theories of electric displacemen 
inductive capacity, and the strain in a dielectric. 
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“SCIENTIFIC SERIALS 
Bulletins de la Société a’ Anthropologie dè Paris, tou 
série 3, 1883.—In a discussion on polyandry in © 
Thibet, M. Olivier Beauregard maintained that t 
prevailed among the early Aryan races of Hindostan 2c: 
before the Christian @a, as shown in the first book 
Mahabharata, from @hich he made several interesting « 
bearing on this point. His views were strongly con 
M. Ujfalvy.—‘* Remarks on the character of the era 
South Australians,” by M. Cauvin, who made age 
pometric determjnations while engaged at Sydn: 
his researches into the morphological charac 
Oceanic races.-M. de Ujfalvy, in a commu 
“ Traces of the Ancient.Cults of Central Asia,” < 
various superstitions which point to an earlier Vedie faith 
to a fire-worship among races who now adhere either to 
dooism, or Islamism, while in the heart of Central. 
majority of the tribes are still followers of the “Old | 
Mountains,” or the belief of the ‘* Assassins,” H 
the introduction of Maadeism and Brahmanism 
contemporaneous, and that these ancient culls were precs 
a form of Shamanism in which the products of nature w 
worshipped.—-On human sacrifices among the Khords of Ind 
by M. E. Reclus, The author regards these so-called miraos 
as a survival of an early practice of the ancient agricultural tribes o 
of Asia, who believed that blood was necessary to the fertility 
and nutritive qualities of the fruits of the earih,—On the pepe 
lation of Western Laos, by M, Carl Bock. This memon c  - 
remarkable for its minute ethnographic details and for the 
number of its anthropometric determinations, and treats of the 
political and social relations of the six Laotian States which pay = 
tribute to Siam.—A discussion on* the supposedepractice of ihe ees 
** Couvade among the Basques,” in which M. Vinson, who has = 
been twelve years resident among the people, denies the exis 
ence among them of any such custom, and gives his reasons oro 
doubting the assumed affinity of this people with the Tberiana, =o 
M. E. Reclus thinks the existence of such a practice might o 
perhaps be connected with the transition from the metronymic 
to the patronymic principle of family government ; and that f 
an ethnological point of view the question of its reality, io w 
many of the best known classical authors have given gh 
mony, is worthy of attention.—On the prehistorie lads 
Chauvet, —-Report, by M. Nicaise, on the dise 
bones, associated with Quaternery animal rem; 
flints, in the alluvial deposits of the Marne V 
with plan of locality, &e.—On the significa 
humeral of the biceps, by M. Leo Testut, wit! 
to the contradictory opinions of Hyrtl and Calori, 
the brain of Louis Asseline, by MM. Duval Chu 
Herve, with diagrams of various aspects of the h 
M. Duval’s assertion that Asseline’s brain presei 
simian characters drew forth M. Foley’s stro 
reprobation, while M. Dally considers that. il 
@dmission of a close anatomical affin.ty betwee 
lower animals would be conducive tov aids moral 
the cruelties wantonly infected on the latter. — 
u.ission for the preservation of megalithic monuments 
remains of dolmens of Port Blanc (Quiberon). —-On a preh 
case of dental abnormality, by Dr. Bernard.—Report ¢ 
adjudication of the Prix-Godard for 1883, by M. L. Rot 
who passed in review the several la! ours of M. Chant 
the prize has been awarded in consideration of the. 
palzolithie atlas of France, aid for his work on 
while M. Prengrueber receives a silver medal, w 
mention, for his anthropometric measurements of 
On dental erosions in the dog, by M. Capitan, 
pyga of the Boshman women, by Dr. Blanchard, 
Journal de Physique thérigue et appliguée, Se 
—On the critical point of liquefiable gases, 
the compressibility and the hquefaction of ga: 
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_ Note on the coloured fringes in films of uniaxial crystals, and on 
their projeetion in monochromatic light, by A. Bertin.—-Optical 
apparatus for verifying plane surfaces, whether parallel, perpen- 

“dicular, or obligue, by Léon Laurent (with diagrams). Theorem 

_relative to ramified linear currents, by L. Thevenin, —Horizon- 

ta llary electrometer, by Ch. Claverie.—-Sonorous vibrations 

-of solids in Sresence of liquids, by F. Auerbach.—A measure- 
ment of wave-length in the ultra-red of the solar spectrum, by 

© E. Pringsheim. = Researches on the proportion of carbonic acid 

Sint by J. Reiset.—Researches on the proportion of car- 
ben ined in the air, by A. Miintz fnd E. Anbin.— 

On the normal amount of carbonicacid in the air, by M. Dumas. — 

Experimental researches on the thermal conductivity of minerals 

and rocks, by J. Thoulet.—Analytical researches on the method 

of J. Thoulet relative to thermal conductivity, by A. Lagarde. — 

Qn the diffusion of an impalpable powd gr in solid bodies, and On 
_pig iron transformed to steel by cementatiog by Sydney Marsden. 

the electrolysis of hydrogen peroxide, by M. Berthelot.— 

on of hemoglobin ia the blood by optical methods, by 
= E. Branly.—Mgasurement of the rotationeof the plane of polar- 
isation due to the magnetic influence of the earth, by H. 

Becquerel. —A new apparatus for determining Specific heats, by 

W. Louguinine.—Reversal of line spectra of metals, by Liveing 

and Dewar.—Boiling points and vapour tensions of mercury, 

sulphur, and some complex carbon compounds determined by 
~ the hydrogen thermometer, by J. M. Crafts, 

"Att af the Royal dcademy dei Lincet, June 3.—Obituary 
notice of the late Rainardo Dozy, with a complete list of the 
illustricls savants writings, by Sig. Amari,—Remarks on 

Giunti’s researches on the mfluence exercised by some physical 
agencies on alcoholic fermentation, by Sig. Cosse.—-On the 
rotatory power of the isomerous photosantonic acid C,;H».0,4, 
by Sig. Nasini.—T wo important results of Hall’s electric pheno- 
menon, by Sig. Blaserna.—On the spontaneous oxidation of 
mercury; by S, Damiano Macaluso,—On the equilibrium of 
elastic and rigid surfaces, by S. Giacinto Morera,—On a new 

method of ‘anzesthesis, obtained by disassociating the motor and 
sensitive functions of the nervous system, by S, A. Moriggia, 
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SOCIETIES AND ACADEMIES 
| e ARIS 

Academy of Sciences, October 8.—M. Blanchard, presi- 
dent, in the chair.—On the force of explosive substances, by 
M. Berthelot. In reference to the work in two volumes just 
published by him on this subject (“Sur la Force des Matières 
explosives d'après Ja Thermo-chimie, Gauthier-Villars, 1883), 
the author explains that the theory there advanced is the result 
of thirteen years’ experimental researches reported from time to 
Comptes Rendus of the Academy. The first part is 
- devoted tg general notions, and in particular to the development 
-e of his theory on the propagation of explosive phenomena and on 
the explosive wave, the discovery of which throws quite a new 
light on th@whole subject. In the second part are recorded the 
various experiments and researches made by the author on the 
electric fixity of nitrogen. In the third part the principles and 
numerical data thus determined are applied to define in particu- 
Jar the force of detonating gases, nitro-glycerine, nitromannite, 
dynamite, gun-cotton, picrates, and other powerful explosive 
S, The history of the origin of gunpowder and other 
es is consigned to an appendix, and the work is enriched 
with full analytical tables and alphabetical indexes.—Report on 
the earthquake felt at Ischia on July 28, 1883, with remarks on 
the probable causes. of seismic disturbances, (by M. Daubrée® 
The autWor rejects Prof. Palmieri’s view that the catastrophe was 
connected with the presence of old quarries and other cavities 
whose supports gave way and thus caused a sudden subsidence of 
the ground at Casamicciola. He holds, on the contrary, that it was 
volcanic forces, by which the island has often been 
ibly in the years 1828, 1867, and 1881. On the 
the nature and cause of these disturbances he 
‘holgs with Dolomicu that they must be regarded as suppressed vol- 
canic eruptions, Gaseous bodies formed in underground cavities, 
the vapour of water penetrating from the upper crust, subjected 
to great pressyre, sufficiently superheated, ‘and set in motion 
from time to time by a simple natural process, suffice to account 
for alb the essential phenomena associated with earthquakes.— 
“Reply to a note by M. Thollon on the interpretation of a pheno- 
menon of the solar eh by M, Faye. The author appeals 
atagsupplied 
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by Secchi and others in support of his views, | 










and against the real ry oF th 
second usually assigned by s 





pectrascopists to 
the hydrogen in the solar protuberqnces.—O: 
of the forces brought into playén the various acts 
(one illustration}, by M. Marey.—On the coexistence 
men of guano of effervescent carbonate of ammonium 
water and stjphate of potash, by M. E. Chevreul—On 
symmetrical character of the so-called@#&dventive roots in. plih 
by M. D. Clos.—After the reading of this paper allusio 
made by the President to the loss sustained by the Acadene 
the person of Dr. Oswald Heer, Corresponding Memt 
Botanical Section, who died at Lausanne on September 2 
the financial aspect of the great works. of irrigation in 
and the north of Italy, by M. Ar. Dumont.—Qbservat 
the Pons-Brooks comet and the. planets 142, 185, 221 
made at the Paris Observatory (equatorial: of: 
with note on the remarkable®yariation in brigh 
Brooks comet, by M. G., Bigourdan.—On a: 
liarity presented by the il of the great southern com 
by M. L. Cruls.~On the approximate evaluation of integ 
M. Stieltjes. —On the induction produced by the varia 
intensity of the electric current in a spherical solenoid, by 
Quet.—On the products formed in the fermentation of 
sugar-cane due to the properties of the soil, by MM, Oehera 
and Maquenne.—On the wheats of Indi by M. Baland. ‘The 
specimens of Indian wheaten flour examined by the author: ; 
revealed the presence of about 3 per cent. of Vicia peregrina, < 
Cicer arietinum, and other leguminous flours.—On poisoning by 
the bacilli of the jequirity (one illustration), by MM. Cornil and 
Berlioz.—-On the influence of beet-pulp on the milk of the cow, . 
by MM. Andouard and V, Dézaunay.. From their experiments — 
the authors conclude that the milk of cows fed.on beet-pulp 
increases in quantity, but deteriorates in Qwality.—On. the 
geological age of the serpentine rocks and ophiolithic formations 
of Corsica, by M. Dieulafait. ae 
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TIFIC CATALOGUE 


turalis et Mathematica. Lager- 
lander und Sohn. (Berlin, 1883.) 


tic physiciafis who are charmed with a 
se "of Asiatic cholera, it may be— 

ates or qisproves some theory which has 
ir attention, there are philologists who are so 
d in tracing the growth of variations among dia- 
atching for and marking fresh changes in a 
=i different c@cumstances that they 
n inconvenience this polyglot con- 
' alal a length of time and amount 
d few have to expend in order to 
; of the principal languages of 
Some considerations lead us 


ak oe « of which one country or one race 
knows the process. It must be paten? in the older 
set Inductive science requires such a variety of ob- 
ion of posifive fact, and is so largely helped by 
f working theories, that hardly any subject 
thly studied without consulting both the 
observers and the hypotheses -started by 
ther countries. Commerce has, no 
a large number of men from many parts 
orld into oral communication, but they are not of 
who have the means or the ambition to guide a 
sa majority of scientific writers are, —men who 
control the education of their country. 
ot arrived anywhere near the harbour of 
ge yet. The first step has no doubt 
vreement to use Greek roots for all 
r of which keep forcing their way 
ar guage through the utilitarian purposes 
with them; and science may claim its share 
ace t and increasing disuse of the old black- 
mans, and the adoption of the more 
ter—as in this publication, to which 
call attention as a step towards 
nvenience now laboured under 
he tendency of languages to 
in England a fair, sprinkling of 
th olerably complete collections of 
vorks are to be found, and the narrow bounda- 
r crowded population make the use of them 
iBle to the working student. But only a 








s of the Germans, their numerous 
ws Prof Ray Lankester reminded the 
ith a Government endowment suffi- 
an earnest Worker to follow up any | 
i has raised his enthusiasm, and each as a 

: vit. —No. 730 
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made many friends there, but his father’ 
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of these contain at all complete collec- | garian Empire, and though Mr, Faber mode 
publications ; ; and, without doubt, the | his volume as a Report meant to pave they 


! Interests of the Adriatic, 


| the watershed of the northern aw 






































matter of course engaged to some extent ino o 
research—make their country the geome and the 
for such a collection of books as this. The 
characteristic of this list is that it is restricts 

The publisher was a successful student a 
of Berlin, where natural science was his- 
An American, friend persuaded him t 
studies at one of the United States U 


fons 


him back to Europe, and the large family = 
were left required him to give close attention: 
ness. His knowled8e, however, of science, and Ji 
nections in the United States, enabled him tog 
execute with more than usual success, large o 
different great libraties as they were succe®® 
there. He mage it the work of his life 
plete a collection as possible of all scientifi 
publications, and the results are shown in 
printed with a care which foreign writers would ¢ 
find bestowed upon their names and upon the titi 
books in an English printed catalogue, ; 
containing about 1250 pp, deserving to. 
handy volume. Nearly 50,000 entries: of pub 
science only are made, with the most full particular 
illustrations, size, date, &c. These are divided into 
catalogues of works upon as many different subjects, 
which very elaborate classification we must remark + 
while no doubt suiting any consulters who only wanted 
choice of books upon a subject, the dividing and class 
ing must add immensely to the labour expended upor 
and nevertheless reduce the value of the catalogue tothe 
very students for whose benefit*we are told ghat the com. — 
pilation was made, viz. workers who wanted to kne 
what upon each subject had been written in all scie 
countries. For, as any one who glances down ti i 
of subjects would see, there are very many books wh 
are equally appropriate to half a dozen of them ; 
since the same work is not repeated in list after lis 
necessary to consult an unknown number of they 
the catalogue has answered the purp 
Of course it is difficult also to bring s 
down to any date close upon that of 
tant as that is to all scientific writers 
omissions which may be traced in this g 
a striking evidence of the wealth of mot 
literature. 








THE FISHERIES OF THE AD 
Vhe Fisheries 2 the Adriatic and aes ; 


Consi, Fi iume. "el elon Berard Suri 1883.4 


O comprehensive work has till now appear 
English on the sea-fisheries of the A 


general work on the subject, yet we canno 
as a very valuable history of the marine 

The vok 
matic list of the fishes, including 



















Adriatic, which has avideatiy begi compiled with a . great | 
feal are. The nae sora names in use 







The Ar commences x witty a koe Seer of the 
-e Adriatic Gulf. Its tides are inconsiderable, the normal rise 
and a only uh Dori and a a nd flow in 

















g a nature 


a er agency the: diffusion « of maring , Hier 
of the. sea bottom varies immensely, giving abundant 







Ei e of- fsh -The sea water 


p an paa regions to ee an-ex ent acliogenten ie 
| surface water thereof quite fresh. With a for the most part 
moderate depth, yet 1oo fathoms is reached near the 
islands of Zuri and Scoglio Pomo, and near the island 
. Of Meleda the bed has not been reached at 500 
fathoms. 

In the second chapter we find a history of the present 
state of the fisheries. The demand now exceeds the supply. 
The decrease is ascribed to the effects of trawling, though 
without the slightest reason. One great drawback to 
the preserving of fish seems to be the State monopoly 
of salt. Full details as to the fishing of Italian boats in 

- Austrian waters are.also giyen. In the third chapter the 
-yarious fishing districts and their peculiar products are 
detailed; besides fish, sponges are obtained in the vicinity | 
of Crapano and coral near Zlarin. Pola is the best dis- 
trict in Istria for the tunny; it is now a town of 20,000 
inhabitants,ein 1856 it waa village of but 600 inhabitants. 
In value the sardine fishery holds the first rank, being 
computed at about 40,000/. a year, while the tunny fishery 
yields about 15,000}, and the red mullet take is calculated — 
at-12,0007, The average annual value of squid (Loligo 
septal) captured is 12,000/, The various sorts of craft 
used in fishing are described and figured in Chapter IV., 
vith calculations of their value, number of crew, &c. Nets, 
| asket “traps, fish weirs and ponds are treated of in 
‘Chapter V. The tanning process is effected by a solution 
ofthe bark of Pinus maritimus in sea water, but for very 
fine nets the leaves of the pistachio, shumac, myrtle, and 
heath (rica vulgaris) are used. Chapter VI. describes 
the hooks and lines used. Chapter VII. treats of the 
“names applied to fishermen and various modes of fishing. 
ho markets of the Istrio-Dalmatian coast are de- 
-scribed in Chapter VIII. The well-defined sorts which 
„appear in these markets may be given at ninety fishgs, 
_ often gniting under one name various species of the same 
- genus, thirty mollusks, and ten crustacea, but in addition 
there will be found sea urchins (Echini), an actinia (A. 
„and such an ugly form as Ascidia microcosmus. 
hods of < curing and cooking fish are detailed in 
"The curing of pilchards in oil after the 
f sardines seems to have met with a well-earned | 
= success, ‘but the tins have to be imported from England | 
and the oil from Italy or France, Chapter X, is devoted 
to statistics ; those of the Austrian sea-fisheries are com- 
pifed with commendable exactitude and completeness, 
and are regularly published in the 4wszgia, the statistical 
; ‘perjodical of the Af&strian Ministry of Commerce. We wish 
at we®could say tie Samp for our British sea- ‘fisheries. 
































Adriatic marine a ad tue ed names ; give 
best known forms. The typography and illustrat 
this handsome volume leave nothing to be desired 
in these days "of luxurious editione We agree with 
Günther in believing that to the great number of pers 
who annually leave our shores for the Mediterranea 
| quest of sport and recfeation this work will ‘ser 
as a guide.to a field of pleasant research, hith 
much neplectes Iti is ann a i importi e i 









coast rey rivers ofa depl intere 
hope that one of the results of its, publ 
greatly develop a practical interest in: the fish” treas 
of the Adriatic Gulf. 









OUR BOOK SHELF 5 a 
Practical Electrical Units Popularly Explained, By y : S 
James Swinburne (late of J. W. Swan and Co., Paris; 
late of Brush-Swan Electric Light Company, U.S. A). ae 
(London and New York: E. and F. N; Spon, 1883.) _ Boe 


THE title of this book will doubtless | lead those to whom 
“ohms,” “ amperes,” “farads,” &c., seem so mysterious 
to. hope that all difficulty in understanding what they are — 
and whence they come will be removed. They will find, 
however, that though the relations between the practical 7 
units are given very clearly, and are illustrated. by many 
numerical examples, yet the definitions are “definitions | 
in a circle.” Mr. Swinburne has neither shown how the — 
C.G.S. units are derived, nor has-he even given the rela- re 
tions of the practical to the C.G.S. units. cee 
The mechanical units are fully described on the English a 
system, which perhaps is better suited for purposes of | 
explanation than the French, as being more familiar. to 
most people. In speaking of the term “electric fluid, ee 
Mr. Swinburne uses this rather dangerous language: 
“ Electricity can be looked upon as an imponderable i fluid i 
which, like a gas, is compressible, the volume varying in- 
versely as the pressure, 50 that if the pressure be doub 
the volume is halved.” It does. not: appear 
what this refers, but six pages on the. meal wi 
plained, for we read ; “It may seem strange at first 
there should be a unit of quantity, and another of capa 
to hold that quantity, when we do not need to call a:p 
measure by one name and the quantity of liquid it. holds 
by another. It must be remembered that electricity: 
responds to a compressible fluid ; and though : 
measure holds, or is supposed to hold, a pi 
the amount of gas it would contain ‘would à 
pressure.” This is one of the many excell 
analogies by. which Mr. Swinburne assists his re 


































unintelligible. 
It is not clear®n what way the following note will as 
mechanical engineers or any one else to understa 
nature of electromotive force. ‘ Force is, ge 
looked upon as what tends to move matter, a 
‘electromotive force ’ seems therefore a- 
sight. Science does not know what- electr 
is supposed to be a kind-of motion of molecule 
ether very closely related to heat and light.. Scie 
knows little about molecules or ether, and does not ev: 
know if there are such things, but thinks the next this 
to understanding anything is naming it.” octal 
The book is not meant tobe a scientific work, | 
intended to help mechanical epgineers and 
understand the unitsewith which they may hay 
for this purpose the simple language and the n 
| examples will be sure to make it succeed. co 



























a aneian — 
ges of Great Britai 
| History of sugh as are known to inhabit the 
y laters of the British Isles, with remarks | 

| es, and Various Modes of | 
‘Day, F.L.S., &e. 
1880-1883.) 
“Fishes of Great Britain and 
ine parts and about 200 plates. 
rts, bringing the pages to 176, 
ave alr@ady appeared. Not only 
ie marine and freshwater fishes 
nonymy, but we find in addition | 
tiled, the means of their capture, 
the use for food, and the best 
Th® scientific merits of the 
1 as we might expect from the author of 
of India,” and from dhe who occupied the 
spector General of Fisheries in India, 
an the accounts of the habits of the 
sof capture, an amount of most 
-general reader and sportsman. 
gs by the author, and though 
a In most cases where 
ach and pyloric appendages, the air 
e mouth with the teeth are added to the | 
the species. When completed the work will | 
a handsome royal octavo volume. 


aptivily. By W. T. Greene, M.A., M.D., 
:Notef on several of the Species by the Hon. 
Ge Coloured Plates. 
Bell and Sons, 1883.) 
E parts of this well-ilustrated work on parrots kept 
aptivity have already been published, and considering 
stent to which these splendidly coloured and in- 
g birds are to be found domesticated in our 
is treatise on their habits will no doubt be 
o many of our readers. 
food seem based. on practical experience, 
‘te some who in this respect may 
d some favourite bird. The author 
‘on not characterising a species by the 
vidual, fairly arguing that it is just as 
re that all the cockatoos are noisy and 
hat. all the lories are amiable and well- 
ould be to declare that all Englishmen are 
nehmen sad because persons of these 
met with having these characteristics. 





a and Ireland. 





cooking given. 









































The directions 


to declare 


the Caspian Sea. 
ographical Society ; 
rcography, vol. x. 497 pp. (St. Peters- 
died in 1872, in the province of 
i he was exiled in 1824, was well known 
ssia and Western Europe as an inde- 
neralogy, botany, and zoology, 
d foreign museums with rich 
assia and Silgria. 
;in botany and zoology, none 
have appeared in 
‘lost, and of his 
= Altal and Sayan, where he spent several 
+ his richest collections, only a few frag- 
ies have been discovered, Prof. Bogdanoff 
r thé two diaries that Karelin kept during 
the eastern coasts of the Caspian Sea, 
vessels in 1832 and 1836. During the 

_Karelin visited the north-eastern 
uk; four years later 
Krasnovodsk, Kara- 
nto the country, making 
rotince, and another to 
where he entered into 
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communication with the Turkomans. All the 
have been visited and described since, but s 
reading of Karelin’s diary, which shows a fine ob 
of the physical characters of the countries visited, < 
the people met with, is a real pleasure; whe nu 
remarks on the flora and fauna, scattered in the ¢ 
have lost very little, or nothing, of their interest fre 
more recent descriptions. Both diaries are folloyed 
most valuable general descriptions of the flora and fax 
the shores of the Caspian; the lists of species met. 
altogether exactly determined, have been revised: 
Strauch and M. Gobi, thanks to the numerous coi 
he made during his journeys. His remarks on 
bed of the Amu-daria, which he visited and map 
1836 as far as 37° le long., are fully confirmed by re 
researches ; whilst his descriptions of the nature s 
habitants of the province of Astrabad and of the ` 
man coast, and his f@marks on the falling œ 
Caspian, are sti} as valuable as if they were 
day. The work is accompanied with maps.o 
of Astrabad, Hassankuli, and Krasnovodsk, a 
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| that many persons have observed that both the stn a 





the changes in the configuration of the coast line du 
the last fifty years. | 
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[The Editor does not hold himself responsible for opinians exp 
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Balkhan Mountains, which enable us to cont 





hy kis correspondents. Nether can he undertake to vet po 
or to correspond with the writers of, rejected manuscripis, 
No notice is taken of anonymous communications. | 


as short as possible, The pressure on his space is sc great 2 
that it is impossible otherwise to insure the appearance arem ć 
of communications containing interesting and navel farts | 


The Green Sun = 


For two or three days we hav been having a mod) 
repetition of the phenomena respecting which I wrot 
some length by the last mail; while, curiously eno 
is no connection between them, the telegraph annour 
eruptions in Java on the r6th inst. This time, bower 
there is apparently about the same smoky haze in the sky, 
much thinner, showing very plainly after the sun has se 
invisible while the sun is much above the horizon, T 
also very little of the refracting medium to which T refe 
my last, as there is only a slight discolouration of the su 
setting, and scarcely anything of the succession of co 
ward as compared with what we had two weeks. ag 
herewith a few clippings from Indian papers M` 
matter, The curious appearance of two weeks ag 
can learn, was not seén north of Masulipatam 
Calicut on the west coast. wW 
Ongole, India, September 24 
The following cutting, sent us by Mr. Manley, is from 
Englishman’ s Overland Mail of September 23:— 


> Dee EF 


presented a green appearance when near setting, 
Soth thus explains the phenomenon in the Ax 
The appearance of a green sun is very uncommon 
can discover, but fortunately there is one recorded £ 
which throws much light on the subject. Lockyer once ol 
served the sun to be of a vivid green when seen through the 
steam of a little paddle boat on Windermere, This at once. 
points to the solution of the difficulty, and shows us that the 
cause of the appearance is due to water vapour in the atmosy 
That it is entirely due to this I am not prepared to a 
some observations of Dr. Schuster point to an influence 
by suspended matter in the air. This, however, Į 
may neglect at present, and consider why the v 
usally gives us the red sunset tints should at presen 
colours. To settle this point I have made car 
scopie observations, and, though I have not. 
them, I find that thgy indicate a very marked abso: 
red end of the spectrum extending- ne 
development of the ‘‘rain band” near d 






panied bye decided deficiency of the band on the green side, 
called by Piazzi Smyth ‘‘the low sun band.” Hence we have 


















vapour 


IL for we have quite as much vapour without this 
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WILL you Stlow me to subwit to the further consideration of 
the competent whether this. phenomenon, seert at approximately 
< thé same time in Southern India, Ceylon, and the West Indies, 
~o gould be due solely to the presence im the atmosphere of the 
vapour of water. Is not the air in these regions normally sur- 
> eharged through a considerable period of every year with vapour 
oo pF water? And yet not only is this an unusual appearance, but 
Gt has excited, wherever observed, both wonder and some alarm, 
In on® respect the observation from Ceylon (NATURE, vol. 
xxviii, p. 597) is the most noticeable we have had yet, inasmuch 
as, even when the sun had attained ‘‘the very zenith,” his light 
is said to have continued blue. My doubt is whether a pheno- 
-menon so rare could be due solely to a cause so everywhere 
common. HENRY CECIL 


> Bregner, Bournemouth, October 22 























those exceedingly interesting exp 


vol; xii, of the ** Smithsonian Contributions 
Cleveland, Ohio ® CATHERINE, 





















Simultaneous Affections of the Baromete 


My tbank®are due to Dr. Balfoy Stewart for his: 
pointing out that simultaneous movements of the barometer 
those I had described in my paper of January last, and. al 
| the “ Brief Sketch of the Meteorology of the Bombay. 
| dency in 1881,” written in August, 1852, were first obser’ 
| the late John Allan Broun. Owing to my connection. 
| meteorological work being short—of only fourteen m9 
H 
| 













duration—my attention had not befage been drawn tot 
It is to me interesting to learn also that the late John 
et wee 










Broun considered that there was a connec wee 
movements and the earth's magnetism, ` 

The Proceedings of the Manchester Literary and Philos 
Society for the last few fears do not appear to have been re 
in Bombay, but they have now been applied for. ie 
A. N. PEARSO 


Meteorological Office, Bombay, September 14 
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Table of Different Velocities 


In reading over the interesting table of velocities drawn up 
| by Mr, James Jackson, and published in Narurs to-day (p: 604), 

there is one item omitted, which the author may like to add to 
| his list, viz. the rate at which detonation travels, as exemplified 
by a train of compressed gun-cotton. This has been computed - 
t 








by Abel and Nubel to be between 47,000-and 19,000 feet per _ 






second, or rather more than 200 miles in ẹ minute. In Mr. | 
Jackson’s table, therefore, the detonation of gun-cotton would 
come in somewhere between the velocity of sound in water and 
the velocity of electricity. H. BADEN PRITCHARD 


X P.S$.—When Mr. Lockyer saw his green sun through the’ Woolwich, October 18 


steam on the boat, were there not also mingling with the vapour 
sulphurous fumes from the funnel ? 

[The sun has been seen green through mist on the Simplon, 
ED. ] 





Snake Poison 


b ToucHING the effect of Crozalus venom on vegetable life, I 
am anxious to repair an error which appears on p. 552 of my 
work on ‘*Snakes,” where Dr. Mitchell is made to affirm that 
-some healthy vegetables inoculated with the poison were 


withered and dead next day, as if scathed by lightning.” In 
me notes which I made many years ago on a too cursory 
of Dr. Mitchell’s paper,’ I omitted the inverted commas, 
hich d@note that the experi nent was tried by Dr. Gillman of 
St. Louis, in 1854, but. which Dr. Mitchell thought was too 
limited ang wanting in detail to be of scientific value. f had 
overlooked Dr, Mitchell’s comments and his own experiments 
on vegetable life, by which he was driven to the conclusion that 
the plants were injured by mechanical wounds, and zost by the 
venom inserted into them, When writing my chapter under 
pressure of time long afterwards, I trusted too confidently to those 
‘careless notes, and to an impression gained through the old 
a writers that venom ¿r injurious to vegetable life. 
BA nt ina most, interesting series of experiments twenty-five 
ears ago Dr. Weir Mitchell found that the venom did vot inter- 
“fere, nor did it arrest aleoholic fermentation and its accompanyigg 
“growthof sporules. To test it on the higher vegetable life he 
. wounded plants in various parts of their stem and in various 
ways, taking three or four plants of similar size and growth— 
reraniums, tradescantia, and others—-both succulent and of 
> inserting venom into some and not into the others 
antical in character, and cavefally noting the effects 
y the most part, were similar in the inoculated 
ly wounded plants, the symptoms being such as were 
pfoduced from the injury to the tissue, the leaf, or stem, as might. 
che, “In many successive efforts to poison other plants with 
venom,” says Dr. Mitchell in summing up the results, ‘L failed 
int every instemee,” 
A more careful perusal of Dr. 5. W, Mitchell’s paper now 
enables me to offer this explanation of the misrepresentation of 


© ; P s 7 
tea tha Venom of ghe Rattlesnake, by DreS. Weir Mitchell, 


SP Gane Contributions to Knowledgs," vol. xii 1360. Washington, 
or 2. 
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| a work which at once placed him. in the fi st rank 


CE oR ier ieee erent orem ey 
OSWALD HEER we 


E briefly announced last week the death, on Sep- 
tember 27, at Lausanne, of Dr. Oswald Heer, Pro- _ 
fessor of Botany in the University of Zurich, aged 
seventy-four years and twenty-seven days. He was born. 
at Nieder Uzwyl, Glarus, Switzerland, August 31, 1809, 
His whole mind seems to have been imbued from an` 
early age with an intense love of nature, and his devotion _ 
to it led him to prefer its study to the discipline of the — 
Church, which he had entered. Heer’s ear putatio 
was made as an entomologist, and from 1834 fo 
published many works and papers on entomology, ' 
on Swiss insects, and more especially on Coleoptera, 
of which treated exhaustively on the vertical distributio: 
of species in the Alps, Possibly he is best known. (as. a 
entomologist) in this country by his monographic wor! 0 
the beetles of Switzerland, which appeared in 1838 
In this work he did for the Coleoptera of that goy 
what Frey has more recently done for the Lep 
but, of course, lapse of time has rendered Heer's Ja 
out of date as compared with Freys. This me 
| appeared in two forms, but that which is best kno 
| styled ‘“ Fauna Coleopterorum Helvetica,” and exte 
| over 600 pages. But his attention was soon attractec 
haps by some fortunate chance, towards the rema 
plants which were- being disinterred from the Te 
to the north 8f Lausanne and elsewhere on the 
Geneva, and his whole energy became abso 
ravelling and restoring the vegetation of 
continued so until the close of a labo 
appeared the sumptuous “ Tertiary Flora of 
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noting: 


specialist; and being a prolific and imaginative writ 
untiring industry, he has since contributed to pa 
ontology a nearly uninterrupted series of works or 
favourite subjects, terminating but last year with the 
volume of the “Flora Fossilis Arctica’ Fev 
workers have lived to*see their work more highly 

ciated, and the gratification he must have felt at th 

















































mours that wefe showered upon him for many 
grants of money tdhonorary distinctions of the 
order, Must have gone far to compensate for a 
hich had for geveral years left him bed-ridden. 
gh reputation he 6o suddenly acquired, 
ly in England, was doubtiess mainly due to the 
p of Sir Charles Lyell, who constantly quoted his 
ost to the exclusion of those of oher writers on 
tubjects. His quickness in seizing the characters 
‘agments of fossil leaves, his aptitude in describing 
ombined with the boldness of his inductions and 
a grace of diction,* centred attention on his 
unconsciously diverted it from his eminent 
aries, Unger, Goeppert, Saporta, and Ettings- 
the place itt occupied was unique, and his 
ies were proportionally great; his loss will be 
will be difficult to €ind workers, as competent, 
¿or willing to dispose with such rapidity of the 
reasing material br@aght from distant, and 
peditions 
ch he had thus made his own is one of 
oth from its wide range and the 
alto be dealt with, and the path 
such assured steps will be trodden by 
‘and hesitation. If imitation is the 
faeries then was Heer most ampl 


or e time to come this branch of eines [tis no 
to thg dead to mention the open secret that nearly 
sh botanists, and very many geologists, have 
yssibility of determining, except in rare 
detached. and broken leaves which make 
It is fortunate that 


power to interpret e material unlimited, else the mar- 
Te nar floras from the Arctic circle, which s0 
diy 
Jis powers are the more AE as 
not appear to have permitted much 
t-on the cultivated side of Madeira 
ve been his only actual acquaintance with 
iropean floras.. Much of his work, too, was pro- 

r conditions the reverse of favourable for exact 


vey one ií the numerous a. made to 
h scientific bodies, he found the Professor 
th a small ae arranged to cross the ped, 


Se eee many others, descriptions 
, Jurassic, Cretaceous, and Tertiary 
ji round the ‘Arctic circle, and from Germany, 
Tt ily, Portugal, and even more distant countries. 
e was invited to England to describe the Ter- 
wey Tracey, and a work appeared upon 
ws. Of the following year. It is cer- 
d nearly the whole of the fossil | 
; examined by him have 
ene age, and certain prevailing 
‘greater part of them ; but it is 
cuss the correctnesa of these views 
n arnest and zealous in the ex- 


ess extensive herbaria to consult than are 
O nuy, commands ap and how- 


more | 


5 bara in spite of ill health and | 


NATURE 


reconvene rare Amat nE IE aeoe E ARTIS ASSURE A pinana mantinnnamainainnatabtties anne twsrn renwal Hatatawineantertten miki —eemanmancnnmaetit an geen ie tat manan enan sv anaana aaan anena naam 


ett ey etiam at 


manag, eha nce ANSARI ee RURAL rH pe tine ty 


TAIANA ne neat et Akin trerdire nates aak frente naraenia 
err Re A Ae LUNN CRRA LAREN rhe my RLY RIA trite Nasal aAA, 


SN rr aimaire Dre I AOR Al et HN PAN ii aa aa 


| appear to be grievously behind, both in number of inves 
| tigations as well as in their theoretical or practical im 
| portance. | 


| energy or appreciation of the value of research Ot the 


/@vork on anything like equal terms with 


| encouraging and stimulating his students to ge 
a mere insight into the working and mecha 















THE BACKWARD STATE OF CHE 


E NGLAND 
ie 


the address of the President of the British : 
tion last year the report as to progress in one o 
principal Sections, that of Chemistry, is certainly < 
meagre one. It is indeed confined to a geng 
of the value of materials derived from coa 
&c., and cannot, strictly speaking, be ter 
Again, in the address of the President of 
Section, the existence of such a branch. 
chemistry as that termed “ organic,” ant 
perhaps has been done during the past t 
in mineral chemistry during the centur 
ignored. And unfortunately the reason. t 
far to seek, for very few of the papers presented to 
section had diręgt” connection with the chennst 
carbon. 
But it is not only at the British Association n 
that this neglect oMorganic chemistry occrs, b 
the Chemical Society itself the number of 
to this section of chemistry is very small. I 
more than eighty communications to the 
about thirty are relating to carbon compound: 
the proportion is somewhat greater—thirty-one £ 
sixty-five. It would be perhaps very unfair to insti ul 
comparison between our Chemical Society and 
younger one, that of Berlin, as they are som 
in constitution : and the feeding g ground, if it 
called, is more extensive in the one case than i i i 
but still the disparity in number of papers is scare 
be accounted for in this way. ae 
Chemistry generally, and especially the so-called or ee 
ganic chemistry, appears to have been very much neglected. = 
for some years past in this country. a 
The cause of this lagging behind, especially in a scence: 
of such infinite practical applic ations as chemistry, by this : 
country is somewhat difficult to understand. : a 
We certainly have not the number of chemical achools 
in England as in Germany, butmaking allowance for that. 
and comparing the past decade in the two countries we. 
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The cause can scarcely be attributed to any want o 


part of our manufacturers, for they are in many ins 
obliged to seek assistance out of the country, | 
to some extent rather to be owing to a non- 
of the science by the general public, althoug 
elementary stages it is more extensiv 
any other country, and this non-a 
injuriously on the schools themselves. A 
intensely practical science and capable o 
applications, the chemical investigator mus 
many weary stretches of complex and to all : 
purely theoretical and useless work before 
brilliant practical result. l 

Unfortunately, until quite recently but fey 
were so constituted and equipped that. a 


German school. 

Now, however, we have a goodly numb 
schools rising up, with in many cases profe 
German laboratories. But in many of the 
labours under the great disadvantage, not onfi 
and the science, but to the students, that } 
much mere routine teaching and too little ți 
original work, or research, which acts so p 


science, and become investigators themselvés. 
The cost of working in an English laboratory is - 
what greater than in a German one, but this difference 1s 


e 
¢ 









no. longer: great, and: does: nee hy . 
oo the difference‘in result8 between the two countries, 


is, he is, 










15 a mental traning but as a means to an end: 


or, worse still, to “‘ pass” some “ examination.’ 













means recognised in this country. 


- „new schools, in a backward position. 












or. to. mathematical. t 


 . process, more cheerful results may be looked for. 
“sthe..students 





a real grasp of the science to be obtained. 


means account for 
“The 
- German gpudent as a rule works very much longer, that- 
a student for a longer time than the English |. 
rho too often commences his study of spires 


ecome a public analyst or a works analyst, and oe 
“deires to learn only as much as is absolutely necessary 
“for some particular line he has chalked out for himself ; 


Thee importance of chemistry, especially that more 
-regular and systematic chemistry of the carbon com- 
„pounds, as a philosophical training is not yet by any 
And it is to be feared 
‘that until this is remedied we shall stil remain, in spite of 


According to an authority like Pr8f Wundt, even quali- 
ive and quantitative analysis are, as logical methods, 


here is no reason to suppose that ahe ordinary English 
“student is inferior to any other, and when this subject is 
:put before bhim m a proper light, as amehtal training of 
the highest order, and not simply a mechanical sort of 


But 


Je: in our higher schools and universities 
<< Should not stop at qualitative and quantitative analysis, 
but if possible do some synthetic work, as by this only is 


When once we get a substratum of well-trained stu- 
dents, not simply analytical machines, or examination- 


„passers, we shall not have long to wait for results of 


- theoretical and also practical interest. 
But our professors must also bestir themselves. 


In 


very few institutions in England are more than elementary 
courses of lectures given, generally the same thing one 


„session after another. 


The professor should always be 


‘practically engaged in research work, so that his students 


may have a real.example to follow. This of course 


can 


only take place when the present disproportionate amount 


of teaching is reduced. Certain it appears that the enthu- 
siasm and Mpid advance of the students working in a 
German -university laboratory is in a great measure, 
probably entirely, due to the example of the professor’s 


working, 


THE CHOLERA BACILLUS 












tinct 




















bling. 


to ider 
were 


z Waride “ Philosophical Srudies;”* 


vel. i, p 473, 1883, 
e 


JE Benti in which Dr. Koch, chief of the German 
e Såentific Expedition, embodies the results hitherto 
*- obtained by him and his assistants with regard to the 
cholera ig, Egypt, deals in a very guarded manner with 
the question of the discovery of a definite cholera bacillus. 
As the result of experiments carried out both on living 
and dead cholera subjects, it appears that, whereas no dis- 
ganism..could be traced in the blood and in the 
hich are so frequently the seat of micro-parasites, 
eria having distinct characteristics and resem- 
: somewhat in size and form the bacilli found in’ 
_ glanders were discovered in the intestines and their mu- 
cous linings ; and this under circumstances which seeme@ 
ify them with the disease from which the patients 
s€ffering. Thus, their existence in the intestinal 
membranes was obvious so soon after death that they 
id not. have been brought about by any fost-mortent 

3 i they. were-present in the case of all patients 
ally suffering from the disease, and in the 

: ose who had died of it, whereas they were 
bjen in thi case of one patient who had had time to 
ecoyer from cholera but who had died of some secondary 
= complication ; and they were not. discoverable in the case 
of patients who, during the cholera epidemic, succumbed 
| diseases... And further, the same bacillus had 









and portions. of vo Ïntesti ines. had s 
im for examination. 
From these circumstances Dr. Koch. feck. 
provisionally holding the belief that these ba 
some way related to cholera, but as yet he is not 
to say whether they are the cause or the effect o 
disease. The number of cases which the Scientific E 
dition were able to utilise for the purposes of their nggi 
was very limited, and it is also suggested as possible t 
some of the experimentsewere vitiated owing to the cir- 
cumstance that the disease was already subsiding. 4 
intensity when the investigations were commenced. 
Especially does Dr. Koch sugge® that thif may account 
for the invariable failure. to. produce cholera. in 
lower animals into whose@odies the intestins 
were inoculated; but as to this it must be rem 
that human diseases are rarely communicable to other 
animals, and that, as regards enteric fever, a disease 
which etiologically and otherwise has many points i 
resemblance with cholera, every effort tè communicate it 
to other mammalia has hitherto invariably failed. But. 
the failure of infective power which may very possibly be.” 
associated with the declining stage of an epidemic would _ 
be very likely to interfere with experiments having for 
their object the isolation and cultivation of ‘the bacilus, - 
and hence we are glad'to learn that Dr. Koch is to con- _ 
tinue his investigations in India, where the varying stages __ 
of the disease can easily be met with, In the: ‘meantime, ae 
however, it will be well to remember that. Drs. Lewisand 
Cuningham have, notwithstanding laborious microscopici 
and other researches in India, hitherto failed to identify. 
any of tbe organisms they have met with as specifically- 
related to cholera, 
One point is setat rest by Dr. Koch’s Report; and that... 
relates to the actual nature of the disease which has been 
epidemic in Egypt. Beth pathologically and otherwise 
he declares it to be identical with Asiatic cholera. 
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NATIONAL TRAITS IN SCIENCE? 


“HERE are at.present three principal currents of 
scientific work-—German, English, and. French, 

The scientific writings of each nationality are character- 
istic, and, taken as a whole, offer in each case dist 
qualities, German influence is now predon 
the scientific world, as French influence was 
during the earlier part of this century; but the sw 
Germany over Western thought is far more potent 
widespread than was ever that of France. As stude 
once gathered in Paris, so they now flock to Germa: 
and thence back to their own lands they carry. the 
of German science, and labour to extend, im 
rival them. Thus German ideas -hav 
abroad, and established in foreign countrie 
set a common standard for scientific work, ` 
accepted in most European countries. German influe 
evident by its effects in Switzerland, Russia, -H 
Poland, Belgium, England, and America, and in deg: 
indicated by the eorder given: in France, Spain, at 
Portugal it is hardly noticeable. Holland and ‘the $ 
dinavian couptries have for many years achieved 
much and so excellent work that their scientific. develop 
ment may be said to have accompanies rather. 
have followed that of Germany. <= 

German science has unquestionably dj 
ties. Its pursuit is a special and ‘honoured cal 
attractive to the highest talent: its. productions have the 
stamp of professional work, The German scientific man. 
is first and principally an investigator: he is- obligec 
be so, otherwise he loses in the race. „He wins. his: “ 
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¢ hierarchy of arning by the original researches 
s out. To succeed ander these circumstances, a 
t discover something which is a real addition to 
ige; and to do this, he must be thoroughly 
‘with all that ‘has eee previously accomplished 
eld. Moreover, to advance beyond his peers, the 
ator must utilise every possible extraneous ad- 
€e; more especially must he haveg mastery over 
hods to be @mployed, and be familiar with all 
s and refinements therein. It cannot be gainsaid 
these requirements are more fully answered in 
nany than anywhere else. It is certain that, ex- 
of course a small minority, German scientific 
ms always contain something really new, and 
n before: eagh article is a scientific progress, 
h, however slight, still brings an actual increment to 
re of information. Agother result of this profes- 
ioroughness is equally striking and characteristic. 

das to the statug of his department, the 

ys a singularly just and keen appre- 
S$ are for the moment best worth 
en for solution, and leading to 
se filling a gap left. He is thus 
s work efficient. It is sad to think 
ne work is wasted because the labour is 
ed. 
man. scientific writings the excellence of the 
er usually contrasts vividly with the defective style 
| presentation. Indeed, the Germans, despite the 
eriority of their modern literature, are awkward 
rs, and too often slovenly in literary composition. 
eness ahd clearness are good qualities, which may 








e attained by the expenditure of thought and 

ut these the German investigator seems unwilling, 

lany cases, to bestow upon his pen-work, but follows 
the easier plan of great diffuseness.. Besides this, another 
iefect is not uncommon,—the ill-considered arrangement 


and important essays, to a slightly illogical 
this regard, a curious and not infrequent 
fault deserves mention. According to the 
he chapters or sections, the division of 
ct; but under.each head the matters are 
ad together as if a clerk was contented to stuff his 
-in anyhow, if only he crammed them into the 





ing broadly, the German mind lacks conspicuously 
f clearness and order. There have been cele- 
ptions, but they were individual. The nation 
having a decidedly philosophical bent, 
t-taking broad and profound views of 
to contradict this opinion, doing 
“Their profundity is mysticism, their breadth 
ess, yet a good philosopher must think clearly. It 
emarkable but little heeded fact, that Germany has 
tributed her share to the generalisations of 
has produced no Linné, Darwin, Lyell, 
Descartes, each of whom bequeathed to 
realm of knowledge, although she has 
d: grand results by the accumulated 
estigators. @The German’s im- 
nour is another obstacle which besets 
. Heis-cut off from the perception of 
sure like that of Kants neumenon, for 
ce, One. cannot explain this to him: it were 
easier to explain a shadow to the sun, who always sees 
hted sjde. To state the whole epigrammatically, 
¿science is the professional investigation of 
yattaining generalisations. 
lence is the opposite of this, amateurish 
ional. Some might call it insular, 
in them in so doing. In fact, the 
has hardly been a recognised 
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1e matter. This: occurs in all degrees, from a well- | 
jle confusion, to be sometimes found even in | 
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character in the English social o 
recently he was barely acknowldged, ex 
sities, which sought instructors who knew, 
teach, who might investigate and discover ina 
and, as it were, unofficial way. A large number of Er 
scientific men were disconnected® from the ve 
and colleges after their own student years, and. 
or wholly amateurs; and their writings $ 
of this separation, not always, to be su 
cases with painful evidence, by a lack of 
imperfect acquaintance with other inves 
failure to grasp the essential part oft] 
brief, such writings appear behindhand 
Yet amid these poorer productions are 
right goodly number of the best scientific ‘a 
sess in any language. Of late years the proportion 
good has steadjly increased, and investigation i 
more correctly appreciated than ever before. |. 
there is no more encouraging event in the recent-or 
of science than tle sudden elevation of the. 
original research in England. The Eng 
writers: theif scientific articles excel 
literary merit, being seldom slovenly eitli 
ment or style, and rarely wearisome from shi 
ness. Very noteworthy is the fertility in ge 
of the English: this is with them the oute 
vidual endowments, a single master attai 
conclusion—a process of individual effort 
German democratic method of generalising 
cumulations of many. Is it tea much to say i 
English and Scotch are the Greeks of modern 
sophy ? | 
French science is decidedly provincial: it isa 
having only an imperfect, uncertain acquaintance 
the great world outside, and*its international interests of — 
original research. The French have lagged far Debis 
the great movements of recent vears. Consider 
how backward they have been in the comprehensgio 
acceptance of the Darwinian theory ; and remen 
| that it were wiser to take qut the mainspring 
watch than:to eliminate evolution from. bi#logy. 
scientific articles are well written, the matte 
classified, it is all very clear. The keen 
the nation displays itself here ; but it al 7 
into presenting a rounded survey of a greater field 
demanded by the actual discoveries they repo 
satisfy this yearning for artistic completeness, . 
and tedious disquisitions, and hackneyed princi 
facts long known, are interpolated; and even w 
be, when the imagination helps to creat 
ness. Most scientific men harbour a. 
French work. This sentiment is y 
almost systematic neglect of Germ 
of the French. Such a frank exhibition 
one suspect the impartiality of the I 
generally: indeed, we believe that scienc 
so depressed in France as at present. Italy 
but Italy, with all her innate ability, is stri 
from Germany, and has already risen hig! 
higher. We trust and believe that the 
‘French science which abounds in ine 
soon end, and the people terminate their f 
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isolation. The French stay at bome: th 
abroad much. Let us hope that they will 


their ancient habit, and, above all, that t 
establish mental intercourse with foreigners. Ther 
savants in France who are esteemed throughout the s 
tific world: may their number rapidly increase! | 
America’s contributions to pure science a 
very extensive, or often very important: ¢ 
the great volume of German production, they $ 
insignificant. We have never duly fostered r 
we have bestowed upon it neither the proper esteem 

office. There are, we suppose, at least six thouwsay 
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one hundred and, 
? The time seems remote 
ill be expected to be 





O “professors” in the Un 

Afty of them active investigators 
when every American professor w 
also an investigator ; but among us is a little band of men 
who have before them tHe model of Germany, and who 
-are working earnestly for the intellectual elevation of their 
country. Taeig first object is necessarily to render rz- 
‘search more important in public estimation, and so to 
“smooth the way for a corps of professional investigators. 

Every tgoughtful person must wish success to the 
< attempt. 


are St ete ly acl ace Rape 
THE GEODETIC CONGRESS 


fT" HE most generally interesting part of the proceedings 
~ dof the Geodetic Conference whith, has been sitting 
at Rome during the past week is that connected with 
the selection of a common first meridian. 
> = Thé report ofthe Permanent Comn#ttee of the Inter- 
national Geodetic Association recommends to the Con- 
ference the general acceptance of the “meridian of 
Greenwich; it was referred to a Special Committee 
composed of one representative for each of the follow- 
-c ing—-England, the United States, Germany, Italy, France, 
and Hamburg. The report concludes thus :— 
“We terminate our report by proposin 
Assembla the following resolutions i= 
“The seventh General Conference of the International 
Geodetic Association, held at Rome; and in which repre- 
sentatives of Great Britain, together with the directors of 
the principal astronomical and nautical almanacs, and a 
v the Coast and Geodetic Survey of .the 


delegate from: oe 
United States have taken part, after having discussed 














g to the 


‘the questions of unification of longitudes by the adoption 
of an initial meridian, 












of longityes may be'e 
and _nautieal_ almanacs, 
graphical b 
Secondly, t 


‘all the g 
utes, and: 
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- from easto west, and from zero to 360°, or from zero to 
- twenty-four hours ; the meridians on the charts and th- 
 Jongitudes in the registers should be indicated every where 

<in hours and minutes of time, with liberty of adding the 
of the corresponding degrees. 


ce. 

















‘and for the service of the great adminis- 
means of communication, such as rail- 
ines, telegraphs, and posts, the utility of 
side by side with the local or 
continue to be 


eeds 


SC POMS, 
tfatfons of the 
ways, steamship | 
adopting a universal hour, 
national hours, which will necessarily 
employed in civil life. 

4 Fifthly, That the Conference recommends, 
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‘hat the Conference recognises for certain | 


as the | 









indicatio 


be inscribed along- 





“ Seventhly, gge 
before the Governments and recommended to their 


dent, General Ibanez, 
nd Hirsch, 
the latter being also the reporter, ou cag ooo ee 
The paragraph in Dr. Hirsch’s report, in which, after 
considering the question of the choice of an initial meri- 
dian, he emphatically conveys the opiniof of the Pèro | 
manent Committee in favour of that of Greenwich, merits. 
quotation :— Ta 
| “It cannot be doubted that the problem should be > 
| solved in favour of thé meridian of Greenwich. It is by... 
| far the most extensively used, and, from the geographical, 
nautical, astronomical, and cartographical points of view, 
best answers the two conditions required. In fact; the  __ 
immense British Empire, with its 20,000,000 of square < 
kilometres and its 250,000,000 of population, extends over ee 
all parts of the world. Its mercantile marine, numbering 
40,000 ships, with a total of from 6,000,000 to 9,000,000 _ ne 
of tons, and an equipment of 370,000 men, surpasses” ine ss 
importance the evsenzble of all other navies. Itmustalso > 
be added that a great many other countries, among which = 
the most important in respect of. their mercantile marine — 
are the United States, Germany, Austria, and Italy, _ 
equally use the Greenwich meridian in navigation, whence =~ 
it may be affirmed that 90 per cent, of the navigators 
throughout long voyages calculate their longitudes by the 
meridian of Greenwich.” | 
The Report of the» Specia 
resolutions was read on the 22nd before the 
meeting of the Conference, and accepted 
animated debate. said 
Referring to the resolutions i jisite 
briefly that, according to the Times report, as sel 
to the Conference by the Special Committee, they. ne 
stand as follows:—Numbers 1, 2, 4, 6, and 7 we 
adopted by the Committee without alteration ; the oth 
two were modifed, br rather abbreviated, and now re 
thus ;— ae 
“ Thirdly, that the 1 
the meridian of Greenw 
west to east. | a ee 
“Fifthly, That the Conference recommer 
oint of departure of the universal hour, apd of ¢ 
the mean noon of Greenwich, which cot 
tant of midnight, or with the beginning e> 
ituated at 12 hours, = 
























| Committee on the above 
general 


t is only req i 





ongitude should be reckoned fro 
ich, in the sole direction of fre 


p 
politan date, 
cides with the ins 
of the civil day, under the meridian s 
or 180°, from Greenwich; the universal hours to 

counted from zero to 24.” 
To these seven resolutions th 

$ 
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added two others. The first, if'serted between numbers 
one and two of those referre 1 to, reads thus :— 
= “That, notwithstanding the great advantages which 
the general istroduction of tae decimal division of the 
ant for geographic and geodetic co-ordination, and 
the corresponding expressions for time, is destined to 
-realjse, scientifically agd practically, reasos eminently 
sound appear to justify the passing by the consideration 
thereof in the great measure of unification pro 
the resolution. Meanwhile, to satisfy at 

ime important scientific consi@erations the Conference 
commends on this occasion the extension, in multiply- 
ing and perfecting the necessary tables, of the application 
_ of the decimaP division d the quadrant, at least for the 

‘reat numerical calculations for which it presents incon- 
ere avantages, even if it b® desired to preserve the 
Ok sexagesimal division for observations, maps, naviga- 
tion, &c.” 
_ The other, inserted between resolutions six and seven, 
_ is as follows :— 
“The Confererfce hopes that, if the whole world is 

the unification of longitudes and hours in 


sed in 
e same 


agreed ugon i 

accepti ig the Greenwich meridian as the point of de- 
parture, Great Britain will find in this fact an additional 

motive to take on her side new steps in favour of the 

unification of weights and measures, by joining the 

} Metrical Convention of May 20, 1875.” 

_ The resolution as to the choice of the initial meridian 

_ was carried by 22 votes to 4; while Mr. Christie, sup- 

_ ported by the Fyench delegates, moved the substitution 
of Greenwich midnight for noon as the point of depar- 
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mot 







ture; this amendment negatived by 20 votes to 8. 
Finally, Dr. Hirsch made a motion, unanimously carried, 
_ to the effect that the Conference should request the Go- 


ament of His Majesty the King of Italy to officially 
communicate the resolutions voted by the assembly to all 


. 
Tn 
4 
ian 
tie 
Cor 
i. 


Oh aac 


‘Governments, including those not represented at the 


other reports read was one by Dr. Hirsch, on 













| the works of precise spirit levelling carried out in dif- 
ferent St tes dur the last sieeve. Col. Perrier, 
one of the French gates, recommended that those 
_ works should be continued, so as to connect the Atlantic 
_with the Pacific, and to ascertain the difference of level 


_ between those two oceans. General Ibanez read a report 
on tidal studies with the mareograph. An interesting 
discussion followed as to the best means for obtaining 
i\e Most exact results, and a proposal made by General 
z to exclude observations taken at times when the 
agitated was accepted. 
_ Ferrero proposed to close the network of triangles 
around that basin of the Mediterranean of which Italy 
_ forms the eastern side, and invited France to connect the 
Algerian network with the Italian at Tunis as quickly as 
















 possibl& Col. Perrier replied, giving assurances that 
_ France would commence the work next year, and then 
_ read his report upon the measure of bases and the instru- 
_ ments employed, which concluded with a request that the 


‘epdetic Association would invite Germany to prevent 
the destruction of geodetic signals. g 
i A Committee, gy rag Col. Clarke on the part of 
England for Malta, C pt. Kalmar for Austria, Col. Perrier 


IE TSA 
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for France, and Capt. Magnaghi, Col. de Stefanis, and 
Prof, Pergoal for Italy, were charged with the establish- 

ing of an accord for the trigonometrical junction of Italy 

with France, and Austria and Sicily with Malta, and in- 
_ structed to invitesthe co-operation of England in commu- 
_ nicating differences of longitudes to be determined tele- 
7 grie lly between Malta and Bona, between Malta and 
Na between Naples and Corfu, &c, 

te 





‘The honorary president of the Conference was General 
Baeyer, and the actigg presjlent Col. Ferrero, President 
-of the Italian Geodeti¢ Commission. Mr. Christie, the 


Astronomer-Royal, and Col. Clarke, R.E., represented 
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. 
England at the Conference. Tke United States was 
represented officially by General Cutts of the C®ast Sur- 
vey, though Messrs. Hilgard and Peirce seem also to, 
have been present. ° 


. 
LARGE AND RUDE PALÆOLITHIC 
IMPLEMENT 


[5 November, 1881, Miss Eleanor A. Crmerod, A.M.S., 

of Isleworth, found the remarkable instrument here 
illustrated, and kindly added it to my collection. It was 
found in the gravel and brick-earth thrown out of an ex- 
cavation made for the new Hounslow and London Rail- 
way, immediately south of Osteriey Park, near Isleworth. 
The excavation at ghfS spot showed about three feet of 
brick-earth resting on eight feet of gravel, and at this 
depth the London clay was reached, a foot or two of 
which was exposed. <The gravel showed horyontal seams 





of fine sand, and agreed well with the well-known T hames 
gravel at Acton and Ealing. 

The implement is engraved one-sixth actual size, and a 
fr6nt and side view are shown. It is exactly two feet in 
length, and weighs thirty-two pounds. It belongs @ the 

ravel and sand, and is Palaeolithic, as is proved by the 
erruginous stains. Miss Ormerod, who saw that the flint 
had been trimmed to shape by human hands, took the 
instrument to be a huge club, the more attenuated end 
being possibly, she thought, designed for grasping in the 
hands; she also noticed that the more massive end 
battered as if by use as a club. The more pointed end « 


| this tool has been rudely but skilfully trimmed toa wedge- 


like point, and any one acquainted with flaking can see at 
a glance by referring to the illustratiof that Be point is 
artificial. Towards the base at A (seen more distinetl 
on the right of left figure at same point) tke battering is 
remarkably distinct. I do not thinks this battering 
. 
. a 


. 
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arisen from the use of the tool as a ‘club, but rather as an | 
anvil, as pointed out more than once in reference to.other | 
tones. _observed by Mr. F. C. J. Spurrell and myself. 
| 
| 





everal fakes have bgen removed from the extreme butt, 





andafew small inconvenient asperities have been knocked 
_ ofselsewhera Greater part of the flint is covered with 
the original bark, and this bark is brownish ochreous, its 
colour proving its derivation from the ochreous gravel. 
The tymmed parts are lustrous, unabraded, and very 
slightly stained. The tool was no doubt made and used 
close to where it was found, and probably belongs to a 
“Paleolithic Floor,” of which sò many examples are 
known now that attention has once been drawn to them. 
he whole condition of the implement exactly agrees with 

| implements from Stoke Newington, Erith, and 
, The tool appears to hase been used as an 
ient for thrusting, as well as in a horizontal posi- 
-tion as an “ anvil-stone.’’ It would be idle to mention 
: the ‘possible wes of such a huge tof as this, but every 
one who has formed ideas of the mode of life ‘of Palæo- 
lithic men will readily think of numerous uses to which 
such an implement could have been put. 

In March, 1882, I had an opportunity of hastily walking | 
through. the railway cutting, and. I not. only lighted on 
several unabraded. Paleolithic flakes, but I found a sub- 
triangular somewhat abraded Paleolithic implement in a 
lump &f concreted gravel, which had fallen out of the side 
of the cutting between Hounslow and Isleworth at six 
feet from the surface line. This implement, formerly 556 
in my series, is now in the collection of Mr. John Evans 
at Nash Mills... I also found a large butt-end of an 
implement, broken in Palæolithic times, a little nearer 
Hanwell, and another implement in the cutting between 
Hanwell and Ealing. . | 

Near Hanwell in this cutting PEN shells were 
abundant, and I do not think they have been recorded, 
with implements, before from this position. It is to be 
hoped the members of the Ealing Natural History Society 
collected ard took note df them. 

WORTHINGTON G. SMUH 
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NEEDS AND 


AGRICULTURE, ITS 


OPPORTUNITIES 


| 
| 
PROFESSOR w. J. BEALS address on this subject, | 
delivered before the American Association for the 
-Advang@ement of Science, in August, is of interest to 
“Englishmen from more than one aspect. In the first 
place its perusal gives us the.means of knowing what is 
being done in the United. States for the advancement of 
scientific agriculture. In the next place we are able to 
judge how far we excel or are excelled by our American 
relatives 1 in. matters connected with agricultural inquiry. 
ait. is in suċh addresses that we may expect to find | 
} 

| 

| 

i 






orthy of attention, and thoughts which in 
se will develop into acts. Prof. Beal'takes for 
his text—“ Agriculture, its Needs and its Opportunities.” 
So far as its needs go they are manifold, and its oppor- 
tunities are certainly coextensive with its vast domain. 

The@ first need is a very common one indeed—it is the 
oe need of brains. Agriculture needs brains to guide and 
Fae nsel her. Prof. Beal is evidently a man calculated 
o supply this need so far as one man can so do. 
{ e assistance of men of intellect to rescue | 



















s g,and he laments the fact that within a com- 
ba paratively recent time but very little of the best thought 

_ even of civilised nations has been devoted to subjects in- 
tended to advance agriculture. He calls attention to the 
munificent aids granted by the United States Govern- 
ment for the encolragement of anthropology, astronomy, 
geBlogical and mineralogical and other surveys, while 
but a small sum has been appropriated to agriculture. 
To illustrate the hesitancy of men to be@ueath money for 
; s 


jectors. 


the promotion of agricultfire he 
an address given py President T. € 

“I met a very pleasant and intelligent gen 
from his large wealth, was gbout to give some 
seventy thousand dollars for the advancement 
education. He had been for some years, and. wa 
the presidenteof a State Agricultural Society, He w 
farmer. Did he then endow som@ Chair of Agricu 
or Agricultural Chemistry, of Veterinary Science, or { 
Horticulture? Did he fit out an experiment statiofi t 
analyse fertilisers, to study the value of cattle foods 
None of them. This farmer g gave his thousands to epdo' 
another workshop of astronomy,” $ 

The above sentences are couched in the language < 
indignation. They illustrate our own ex 
| side of the water, for the epublic ever seen 
interest in abstract science and fine art than 
instruction. The intesest in agricultural science has bee 
always languid, albeit it has had its stalwart and enthe 
siastic supporters. But the public have hitherto failed t 
tangibly grasp the importance of the subject. It is allowe: 
in a sort of languid and perfunctory manner, but withou 
enthusiasm. We have recently passed through  fervii 
effort towards the attainment of better musical instructio 
by means of a College of Music. But when are Roya 
personages going to lead a movement in the direction o 
securing better instruction in agriculture? And is no 
agriculture as noble a subject. whereon. Royalty migh 
bequeath its patronage and lavish its wealth as music ? 

We find then a certain unaccountable indifference t 
agricultural:science on both sides of the Atlantic, and ye 
we ought not to forget that, while much more ought to b 
done, much has been: done both in America and Europe. 

The field as a field of research has.not been so fruitft 
as at one time it Was expected to prove: The old an: 
time-honoured practices of the farmer have too. ofte 
justified themselves when confronted by scientific ob 
The suggestions of the scientific man have to 
often been found impracticable and over-expensive by. th 
practical farmer, 

It is indeed very difficult to improve upon processe 
which have stood so many trials. A certain reckles 
assumption that old practices must give way to new ha. 
been the ruin of many good men. Agriculture is undoubt 
edly capable of improvement, but the improvement i 
generally most evident when established upon the ok 
lines of good practice, and when heroic measures ar 
avoided. Fi 

Limited production is the chief difficulty i in thes way o 
scientific agriculture. We cannot multiply our pro 
tion by steam power or chemical fertilisers. We canoj 
add ‘to it, and that rather sparingly. We cannot incr 
the number of our crops. Harvest only comes 
year. Thus the examples of the printing | 
ioom fail to impress the farmer with wh 
for Adv. Let it not, however, be thoug l j 
not scope for the application of science to agriculi 
we cannot multiply we can increase our prodúc 
cheapen processes. The uses of fertilisers; the 
parative values of foods; the improvement of instrun 
the introduction of steam; the propagation of im 
animals ; the study of grasses and econemic pl 
general ; thes improvement of wool and of cerea 
introduction of new and cheap building mate 
all worthy of attention, and all require the al 

Prof. Beal points out the importance of 
the farmer. He illustrates this by z 
R. C. Kedzie, who wrote in 1882, If spe 
been given our farmers at that tim ) (harve st), o 
wheat might have been safely housed, and the farm 
Michigan “saved from a loss of $1 ,o00,c00.” Another p 
made by the professor referg to our gmperfect knowl 
of those epidemics which from time to tim 
own flocks and herds, as well as those of 3 


















































































































he drawbacks that may be specially named is 
nce of legislators, of executives, and electors on 


his Splish reader? will entirely concur, The 
ct proposed as a definite object of study is that 
entomology. Such enemies as ahe Colorado 
wheat midg@ the turnip fly, the wire worm, or 
aré among the most formidable which the 
l ontend with. The depredations of the 
may be appraised at over 3,000,000 
-Great Britain. Our Royal Agri- 
y has taken up this matter, and Miss 
k ‘upon ingurious insects is full of informa- 
gestions concerning it. This certainly is a 
wledge which requjres labourers. From it. 
eh apon the important bearing of the 
| jeri a sd especially upon the 
improvement of the 
rable. . According 
grasses | probably. cover 
ivated dmeadow-land from 








D found suitable for various parts 





ar 
much tobe done in the introduction of new 
but in selecting and propagating varieties of the 
grass. “Plants of red clover vary amazingly in 
ects. * “T believe our fields of red clover to- 
nneaffy or quite as great a variety of plants 
of Indian corn, if we were to mix in a 
the varieties cultivated. in.any one State.” 
; but quite in accord with the wonderful 
bservable in plants of Italian and perennial 
and other grasses and clovers. Thus Prof. 
es varifus paths for improvement, and urges 
nce of agricultural experiment stations, 
g upon the various subjects enumerated 
if “by competent persons. There is no- 
all this. The importance of agricultural 
ten declared in our own country from 
umphry Davy until now ; but too often 
been as of one crying in the wilderness, 
has been done, and we may expect a more 
opment of these ideas ere long. Scientific 
as never more popular than at present, and 
agricultural students attending syste- 
ction is greater now than at any 
re has become a recognised 
Art. Department, and we 
rt of scientific men to 
nce to the study of domesticated 
d plants than formerly. We owe 
in. He, more than‘any other man, 
rest of these humbler subjects of 
science, which had previously 
nen with scarce concealed con- 
also done much to throw a 
ose animals and plants which 
long ages wh man. Hence 
union between the present 
men and the agrigulturist than 
ce, and it is proba le that this 
thy will increase and fructify for the benefit of all. 
Bey j JOHN WRIGHTSON 
are of Agriculture, Downton, Salisbury 






















GREAT NEBULA IN ORION 
late circumstance for students of nebular 


e By a monograph and a photo- 
way, of one of the grandest 


pen ami iti is naturally thought | 


ithin a short time that branch of | 4 
3 , tions. 


e monograph is from the pen | 
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‘careful drawings 


Lard Rosse. 


human effort of 2} centuries on which i 







of Prof. Holden,' whose name is a guarantee of {h 
ness; the photograph we owe to Mr. Common, 4 
one bound has distanced all predecessors, and has sh 
us that in the future we may hope fo? permanent record: 
of the nebula as perfect as those of the surfaces of the 
sun and moon produced by Janssen and Rutiferfurd.| ~ 

In the present article we propose to refer to both these pro« 
ductions with a view of showing how terribly physical astro- 
nomers are losing time in not throwing all their ener gits j 
the production of photographic records whenever poss 
In Prof. Holden's paper we are enabled to see how, 
hundred years ago, time was lost and false iss 
because the astronomers of those days had never i 
to draw ; indeed it is terrible to look at the collect n of. 
rude, crude, and alajot impossible sketches by An rel 
Mairan, Picard, Long, Le Gentil, and others 
has brought together. Mr. Common on. 
shown us that it is pessible to photograph, w 
an hours exposure, all the details show 
made by men with arti 
the result of months—and we may almos 
labour; such drawings as we owe to Bond 
Mr. Common’s photograph 
be said, includes the whole nebula, while- the mo 
is confined to the central portions. ae 

The most convincing argument, however 
the more serious employment of photography 
vatories, that we can use is to show the relation of the 
photograph to the memoir, The latter commences: as 
follows :—‘* The main object of this memoir is to leave 
such measures and descriptions of the brightest parts of 
the nébula of Orion as shall enable another person ot 
serving in after years with the same telescope, under Uke 
conditions, to say with certainty whether or no changes 
have occurred in those parts of this nebula.” oe 

To carry out this object everything touching the neb mila 
written between 1618, when Cysat of Lucerne discovered 
it, and Holden’s own observatjons of 1831 has beea 
brought together and coordinated, and the abour and 
time this has required may be gathered from the fact that 
the list of the more important papers relating to. the 
nebula consulted in writing the memoir cover four pages 
quarto and includes about two hundred entries. 

Now it is not too much to say that in the case of an 
astronomer taking up the question a century hence, a: 
Prof. Holden has now done, he would prefer the 
photograph taken by Mr. Common in th 
minutes to all the literature so admirab 
gether by Prof. Holden; and if the worl 
meantime lose either the memoir and th 































































photograph, then it is to be hoped the 
will be spared, We say this the more. 
we are certain that Prof. Holden will agree 
But it is time that we should refer to: 
rately. It is preceded by Bond’s magnifi 
1859-63, and an index chart giving the am 
nomenclature necessarily adopted to di: 
verious bright masses, dark channels, spira 
portion under notice. The nomenclature i 
John Herschel, Lord Rosse, and Liaponoft” 
the nebula proper, while the stars are laid ¢ 
Bond's catalogue. The index map is indeed th 
part of the memoir with which we have any fault. 
for it attempts too much, and for that reason will ` 
restricted use to those whose optical power is not © 
greatest. 
The drawings and memoirs are considered in 
logical order ; the woodcuts bring up the dr 
same scale, or nearly so. We have the 
and then extracts of the ipsissima uerda of 
Everything touching the central port 





1 Washington Astronomical and iad xag 
xxv., 1878. Published r882. OS 
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° Although Cysat of Lucerne discovered the nebula, it 
was not the first discovered, that in Andromeda |! fe 
been noticed by Abdul Rahma) | Saf, A.D. 050, nor 


ere | ysat’s observations of much valui [he obser. 


tional work really dates from 1656, whefi Huyghens irde- 


; $ nA p ij rnnohly ve h 
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— The Great Nebula in Or®n (fre 


od 
The observations of Mairan (1731), Long (1742), Le 
Gentil (1758), Messier (1771), and Sir Wm. Hershel 
(1744-1811) follow next, the latter especially g ving con- 
siderable attention to the nebula with his gigantic reflec- 


tors ; and indeed it may be said he was the first to | 


feriously study it, and among the results of his observa- | 
tion was the statement that the nebula had undergone 
changes during the time he had been studying it. 7 
three poings insisted upon by Herschel are carefully dis- 
i sed by Holden, with the resi 


t that he considers none 


o$ them to be established. 
Interpolated between the observations "of Sir Wm 
j ` > - ` 
Herschel and his son (1824) are those of Schræter 
KJ 
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are now presented, will no doubt tend to convey a strong | 


impression of great and rapid changes undergone by the 
nebula itself. I am ar from participating in any such 
impressiof. Comparing @mly my own drawings made at 
epochs (1824 and 1837) differing by thirteen years, the 
disagreements, though confessedly great, are not more 
than I am disposed to attribute to inexferience in such 
delineations (which are really difficult) at an early period 
to the far greater care, pains, and time bestowed upon 
the later drawings. . . . Now there is only one particular 
on which I am at all inclthed to insist as evidence of 
change, viz., in respect of the situation and form of the 
nebula oblongata, which my figure of 1824 represents as a 
tolerably regular oval... . No observer now, I think, 
looking ever so cursorily at this point of detail, would 
represent the broken, curve, and unsymmetrical nebula 
in question . . . as it is represented in the earlier of the 
two figures.” 7 

* The enormous body of work done even in Sir J. 
Herschel’s time, chiefly’ by Lassell, Bond, Liaponoff, 
‘Struve, and Lord Rosse, is so fully recorded that it is 
impessible to do more than refer to it in the space at our 
disposal, besides*which much of it is so recent as to be 


still in the minds of all interested in such questions. But 





Fic. 2—Sketch Map of the Huyghen’an Regicn.—A, the Huyghenia 


(brightest) pezion ; @, the four stars of the Trapezium; B, subnebulou 
on: C, Sinus Gentili; D, Rostrum; E, Regio Gentiliana; F 


~~ Regio Messieriana—Brachium Messier, Proboscis Major; G, Regio 
Derkemiana ; H, Sinus Magnus ; I, Schreeter’s Bridge. 


‘Mr. Holden; in his work on the nebula, has not contented 
‘himself with discussing this work merely. The Washington 
observations made by himself are given, and cover nearly 
"109 pages. 
_ We may now deal with the results arrived at. Prof. 
~ Holden considers the evidence of change undoubted, but 
such change depends less upon actual change of form 
than upon shiftings of the maxima of brightness. The 
most undoubted changes are in the brightness of the firs, 
and second Schrceter’s bridge,and inthe appearance of the 
nucleus of the first. The -changes in the brightness of 
some of the masses are established by the Washington 
observations alone. Among the results of these observa- 
tions is a new nebulous patch seen from the time of its 
origin, when it was stellar in appearance, and faint, until 
now, when it is bright, and of measurable dimensions. 
Another matter investigated by Prof. Holden is the 
question of the connection of the stars with the nebula, 
On this point spectroscopic work is brought upon the 
scene. The spectrum of the nebula was first studied by 
Huggins. The gaseous nature of some of the small stars 
near the trapezium is, Prof. Holden. thinks, indicated by 
their peculiar b@haviour under different magnifying 
powers ; some of them are best seen with low powers. 
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The question of photography is introduced m an 
appendix giving the results obtained by he late Dr. 
Draper just before his lamented death. This photograph 


was exposed for 137 minutes, and, as may Đe ely 
imagined, lacks sharpness, but sfill, as Prof. Holden puts 
it, it worthily inaugurated nebular-photography. He also 


TE tol 


photograph. j 
Mr. Commons photograph, a reproduction of which 
we give, is far finer than Dr. Draper's, among other 
reasons because it was exposed for about one-third the 
time. It is to b@hoped that we shall have photographs 
as good as, this taken for the future every year, not 
only on plates responding to blue light, but on plates 
responding to green and red. In this way most precious 
records will be securéd for future discussion. | 

On this question we may make the following quotation- 
from. Mr. Common’s communication to the Royal Astro- 
nomical Society :— 

“To find if there is Any change of form g relative 
brightness observable in a nebula with any degree of 
certainty, it will be necessary to compare photographs 
taken at some undetermined interval of time; aud the 
best thing to do. now: seems to me to be to get as many 
photographs as possible to form the basis of comparison 
with those taken at some future time; and this | am now 
doing... . 

“ The light of this nebulf vis so different in intensity 
that for a proper exposuré.of the outer portions the cen- 
tral part is much over-expOsed ; it is therefore necessary 
to take photographs with different exposures. Thus an 
exposure of from one to thra minutes gives the brighter 
portions of the central parts in such a wiy that they can 
be easily compared and their order noted; longer €x- 
posures giving portions less bright in a similar way, till, 
with a maximum exposure, the very faintest portions can 
be compared and noted in order.: The stars in the ne bula 
can be treated in the same way, the same photographs 
being available.” 

We have before referred to the fact that many of the 
stars in and about the nebula are variable, pce 
the faint ones. Mr. Common has found thafone of tye 
brighter stars is remarkably variable, though what its 
period is he has not yet determined. © 

As the time of exposufe can be’ easily extended to 
hours, it will evidently in the not distant future be easy 
to get stars invisible to the eye in the same telescope used 
for photography. 


—— 





NOTES 


AMONG the gold medals awarded by the juries of the Inter- 
national Fisheries Exhibition are the following in the depart- 
ment of Natural History :—INVERTEBRATA.—Uniteg Kingdom : 
James Cook, the Duke of Edinburgh, Prof. McIntosh, Thos. 
Bolton. Italy: Dr. Dohrn (2). Netherlands: Netherlands 
Zoological Society. United States: United States Fish Com- 
mission. New South Wales: Sydney Museum, Sweden: 
F. B. Wittrock, Baron Nordenskjöld, W. Lilljeborg. Russia: 
Dr. Oscar Grimm. Fisu, &c — United States: di néted 
States National Museum, United States Fish Commission, 
Prof. Alexr. Agassiz, Prof. G. Brown-Goode, Prof. David 5. 
Jordan. New South Wales : Australian Mutum, Sydney (2) ; 
New South Wales Commission, Hon. W. Mackay, E. P. Ram- , 
say. Sweden: the Royal Swedish Academy Dr. Oscar Dickson, 


i E À n ra a n j 
Carada: Canadian Government. è China: Government of, 
. 
> o 
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Norway : the Goveramént Geographical Survey. Tasmania : 
Commissionerg of Fisheries, United Kingdom: Dr, F, Day (2), 
the Princess Louise, Rd. Collett, Dr. Francis Day, Mrs. 
Bilker, “Arthur Grevenstyk. Sweden; Prof. Baron A. E. 
Nordenskjöld, Prof. F. A. Smith, W. von Wright. Denmark: 


E lines at every r} ° of Tongda ore joro 
from Greenwich, 60 as to. show at a. glance, sufficien y. ři 
for practical purposes, the differen nge bétween the Igcal time : 
| every town in the United Kin: gdom, and Greenwich or rail 
a time, The difference, it is true, is small enough to 

H. VeFeilder, Norway: Prof. G. O. Sars, Prof. H, Mohn, | js the eastern eae es: ; but is dadea ii a neste 

MAMMALS, Birds, &c,—India: Bombay Museum, Canada: | be remembered in the western half of these islands, A traveller 
Gpnadian Goverament. United States: United States Fish | leaving Falmouth by night train with an appointment in Londgn _ 
$ ommissiog.. Sweden : Oscar. Dickson, Stockholm Museum, | for 10 a.m. the next morning, may be much inconvenienced if 
Baron. Nordenskjöld, he forgets that gh. 40m, by his Watch is 10 a.m, for his purpose, 
Ben Nevis Osservarory was duly “inaugurated” on | Me re aa ney = Be gong fot Nee 
Wednesday last week amidst a snowstorm The ceremony ork to Chicago or from Paris to Viena, to see the great ¢ hey 
i passed off successfully, Mr. Murray formally accepting from Mrs, venience of this unobtrusive addition to railway | maps, . But 
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ooo Cameron Campbell, the proprietress of the. Brema on which the ereis ere advantage whic will be realised, y 
n Observatory i is built and over which the road is made, the key time meridians replace meridians of longitude on 


- Of the buildings, which all present seemed to ¿biok well adapted | *° they are bound to do by degrees. It is that they tend te give 
Zi. forthetr purpose. e clear ideas of longitude, of the earth’s diurnal revolution, of time 


itself, Meridians, as such, are mere coordinates of | position, See 
and have no necessary connection with time, and the ideas of cae 
many even educated people are extremely hazy on their mutual 
relations, Messrs. Blacklock of Manchester” probably make no 
pretension to be educational reformers, but in taking the initia. 0 
tive in this improvement, they are in fact, thanks to the great ee 
circulation of “ Bradshaw,” helping to prepare the public mind 

for the adoption of a universal first ‘meridian, and 

assistance to the schoolmaster. es 





THE Home Secretary has acquainted the Meteorological 

Society that Her Majesty has been graciously pleased to grant it 

permission to adopt the prefix “Royal,” The Society accord- 

ingly becomes the ‘‘ Royal Meteorological Society.” To all 

~. Workers in meteorology, whether Fellows of that society or not, 

~ this public recogaition of the importance of the science cannot 
but be mo# gratifying, 








Pror. Epwarp Huu, E.R.S. Dr. E. Hull, and Mr. H. 
Hart have left London for Suez, under the auspices of the 
Palestine Exploration Society, to explore the valley of the 
Jordan, At Suez we understand that the party will have the 
advantage of the experience of a member of the firm of Messrs, 


THE red spot on Jupiter continues to be wall kible. pes 
F. Denning writes that on the mornings of October 16 and 18 he 
observed the spot witha 10-inch reflector, power about.212, and 

found it a tolerably easy object, though it is very much fainter 
Cook, under whose guidance the expelitionary party are then to | than the belts At times*the shape of the spot:eould be dis- 
proceed. During Prof, Hull’s absence from Ireland the lectures | tinctly made out notwithstanding the constany vibration of the: 
on geology in the Royal College of Science, Dublin, will be | telescope by the high wind prevailing. Mr. Denning adds that > 
coo delivered by Mr. A. B. Wynne, late deputy superintendent of with favourable Atmospheric conditions this marking ought to be oe 
the Geological Survey of India.» an easy object for telescopes above 6 inches aperture. | 


At ds suggested that the memorial to the late Prof. Jevons | THE only changes proposed to be made in the constitution of 
might take the form of a studentship, of the annual value of not | the Council of the Mathematical Society for the ensuing session 
less than rox., the bolder of which shall devote himself to | are the substitution of Messrs. W. D. Niven, F.R-S., and J. 
economic or statistical research ; aud that to commemorate the | Hammond, M.A., in the place of Mr. C. W. Merrifield, E RS. 
o -gonnection of Jevons with Liverpool, in which be was born, and | (who, we regret to say, is obliged to ün on. account of ill 
i with. Manchester and London, ia which so many of the best | health), and Dr. J. Hopkinson, FRS. oessa : 
3.of his life were spent, the election to the studentship be 
Besentatives of University College, London, Owens | 
s, Manchester, and University College, Liverpool, to be 
z appointed for We purpose. Among the members of the com- 
mittee tor med for the Pi paar of for warding the proposes Tuckwell. Fifty names were announced for an immediate 
memorial are—the Duke or Denain aie aa A | chemistry class ; and it was proposed to form general classes ir 
| Waern He gasol Hamaga ie aiae E eee | geology or botany, with a special w orking-men’ s class 
the Earl of Kimberley, the Bishop of Manchester, Lord Windsor, | Sean: element ary mechanics, 
Mr. Cham verlain, M.P., Sir R. Cross, M.P., Sir Charles Dilke, 8 y ety . aw 
LP, Mr. Childers, M: P., Mr. Fawcett, M. P., Mr. Mundella, Mx. |. G, BAKER of the Kew- Herbaria, thas 
[.P., Sir J. Lubbock, M.P., Sir T. Brassey, M.F., Mr. J. | the Yorkshire Naturalists’ Union, who has already written f 
Cross, M. P., Mr. L. Courtney, M.P., Mr. Robert Giffen, Prof. | gf North Yorkshire and of Northumberland and Durham, 
T. E Thor ri Prof; Caird, Prof, J. S. Nicholson, Mr. W, | intending to print this Winter a fora of the English Lake Dis 


| 
Knight, Préf. Marshall, Principal Edwards, Principal Peterson, trict, on which he has been long engaged, and will be gia 
| 






























SCIENCE Ciasses have been established: i in Warwi u 
the past week. A largely attended public meeting was held « 0 : 
the 16th, under the presidency of the mayor, when an address ee 
on the value of science teaching was delivered by the Rev. W. 


aaam a 



















Rev. R. Harley, Prof. W. Dallinger, Prof. Adamson, Prof. | receive any contribytions towards it, 
soe, Prof. Balfour Stewart, Prof. W. Wallace, Prof. G, H. 
nd Prof, G. Carey Foster. Subseriptions may be 
the treasurer of the Jevons Memorial Fund, 
th the Manchester and Salford Bank (Limited), and will be 
ceived, among others, by Messrs. Williams, Deacon, and Co., 
London, 


From Science we learn that a number of gentlemen mi 
library of the American Museum of Natural Hi 
York City, on September 26 to 28, and founc 
Ornithologists’ Union. The membership. consists of a 
foreign, corresponding, and associate members. “The active = 
membership is limited to fifty residents of the United States and 
Canada; the foreign, to twenty-five non-residents of the United 
States and Canada; the corresponding, to on@hundced resident: 
of any country ; the associate being composed of any numbe 
residents of the United State? and Canada. The officers. of 








ae FOV so useful and suggestive as to deserve notice 
3 “has been recently applied by the proprietors of 
way. Guide” to the map of Great Britain which 
bat indispensable manual. It confists in ruling 
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Union for the-current year are è Mr. J. A. Allen, president ; ‘ unusual interest. An article in the Standard of *October 20 
Dr. Elliott Coues and Mr. Robert Ridgway, vice-presidents ; | describes what has already been done to bring the remains tu 
Dr. C. Hart Merriam, secretary and treasurer ; Messrs. S. F. | light, and ascribes the structures and their contents to the early 
Baird, Geonge N. Lawrence, H. W. Henshaw, and Montagu | part of the Neolithic age and downwards to the Bronze age. » 
Chamberlain, councillors—thege nine officers constituting the | 

Council of the Union. The work of the Union for the present | 

year was laid out by thg formation of committé&s on the subjects 
of classification and nomenclature, of the distribution and migra- | 
tien of birds, of avian anatomy, of oology, and on the question | 
of the eligibility or ineligibility of the European sparrow in | 
America, ‘The first-named committee, besides revising the cur- 
rent lists of North American birds, is expected to consider the | THE general monthly meetings of the members of the Royal 
subject of zo@logical nomenclature at large, and its labours may | Institution of Great Britain will be resumed on November 5, at 


Mr, LEONARD COURTNEY, M.P., speaking at the distributicn 
of the Science and Art prizes at Penzance jast week, «lu elt 
1 strongly on the benefits likely to accrue to the nation from the 
general study of science. He hoped the study of science woul 
become such that even statesmen might feel the folly of endeaveur- 
ing to work against the laws of nature. 


result in the formation of a code of nomenclature applicable to | 5 p.m., for the election and nomination of members and the 
other departments of zoology, @s well as to ornithology. It | election of a mapa8er in the room of the late Mr. Williain 
consists of Messrs. Ridgway, Allen, Brewster, Henshaw, and | Spottiswoode, P.R.S. 

° 


Coues. 
° Mr. CLEMENT ly. WRAGGE, late of Ben Nevis Obseryatory, 


THE following telegram from Lieut. Ray, commanding the | sailed on the 18th inst. for Adelaide on the ®s, Maranca, We 
Point Barrow observing party, appears in the American papers :— | takes a large €quipment of meteorological, surveying, and astro- 
“SanFrancisco, October 7, 1883.—I report my safe arrival | nomical instruments, including a fine equatorial telescope. The 
here to-day with pasty. Also brought down Lieut. Schwatka voyage will be made a scientific one in every possible way, and 
and party from St. Michaels. All work accomplished as ordered important results may be expected. 


by chief signal-officer. Pendulum observation not made. Leo 

reached Ooglaamie August 22; was driven away by ice the same WE understand that the Committee appointed by the Lord 
night; returned on the 24th ; again driven away and damaged | Lieutenant of Ireland to inquire into the administratiye arrange- 
on the 2¢th ; returned on the 27th, when party and stores were ments of the Board of Intermediate Education will meet in 
embarked ; sailed on the 29th, vessel leaking badly; put into Dublin this week. The Committee consists of Sir R. Kene, 
Unalaska, whéte she was beached and repaired.” Col. Donnelly, R.E., and Mr. R. W. A. Holmes. 


THE Dijmphna, which we announced last week had arrived Suocks of earthquake were felt at a quarter to one o’clock on 
at Vardd, got free of the ice the day after the members of the Friday night at Huelva, Cadiz, Medina Sidonia, Jerez, and 
Dutch meteorological expedition departed, but having the mis- | other districts of Andalusia along the ocean coast. The move- 
fortune of breaking the blades of her propeller she became ment was from east to west. Telegrams from Huelva end Cediz 
unmanageable, and was again frozen in for about six weeks. At | Say 2 rumbling noise accompanied the earthquake, which is said 
last, on September 13, the vessel again became free, when | to have lasted three seconds in some places, and five seconds in 
Hovgaard succeeded in a week, by sailing and towing, in others. In Cadiz the shock is described as strong enough to 
reaching the Kara Straits, after having passed through ice for some move doors and bells, The wéather, which was unusually wet 
120 miles. In the latter locality he weathered a terrific storm, with cold winds early in October, had lately become very mild 
and it was first on September 21, in 71° 17’ Jat, and 5 3° 52’ long., and warmer in the south of Spain. Several slight shocks uf 
that the vessel got quite clear of the ice, viz. half way between earthquake were felt on Saturday morning in Lisbon. A shack 
the Kara Straits and Vard6, where she arrived after a sixteen days’ of earthquake, lasting three seconds, was felt at Tangier zt 
stormy journey. After repairing here the Dijmphna will proceed to | half-past one on Saturday morning. Two shocks of earthquake 
Copenhagen. Lieut. Hovgaard and Dr. Holm have made some | were felt on Monday morning at Belluno, at the foot of the 
valuable scientific discoveries and collections during their winter- Dolomite Mountains. The first was at 3.35, the second at 4.15 


ing in the Kara Sea, of which locality a map has also been | 2.m. Much alarm was caused, but no damage was done. It 
made. will be remembered that Belluno suffered great destruction f:om 


the earthquake of June 29, 1873. A slight shock of earthquake 
m d j f ae Re aE caer was felt at Malta at two o’clock the same morning. A slight 
et pa al ERER a es A 70 25 ap lat., shock, attended by an undulatory motion, was also felt at 
and has been named Buys-Ballot Island, after the eminent Dace Trieste at half-past three the same morning. A despatch re- 


mefeorologist of that name. ceived by the Admiralty, dated Tchesme, October 21, states that 
THE expedition despatched by Mr. Sibiriakoff, the Russian | slight shocks of earthquake continue, but do not cause more 
merchant, under Mr. R. J. Runeberg, in order to explore the | damage. Eleven towns and villages have been damaged «r 
River Angara, between Irkutsk and Veniseisk, a distance of | destroyed, Lyddia, Eritra, Reisderch are in total rum- 
1700 versts, has recently returned to St. Petersburg. Fog | Tchesme, Latyalka much damaged. About 90 people were 
several years little ships, chiefly load&l with tea, have sailed | killed, 200 wounded, and 36co houses destroyed. 
down the river, and last year even a small steamer passed down, 
but shallow rapids have hitherto prevented vessels proceeding up 
the river, Mr. Runeberg reports that the latter can easily be 
removed, and a regular trade on the River Angara may therefore 
soon be looked forward to. 


THE new island which the Dutch Meteorological Expedition 


Mr. H. CECIL of Bregner, Bournemouth, writes* under date 
October 22 :—‘‘I perceived here on the morning of the roth 
inst., just before the light was sufficient to show the hands of a 
watch, two distinct tremors of earthquake. A whatnot by tay 
bedside trembled throughout, and a watch on its stand vibrated 
THE native town of M. Pasteur has done honour to the eminent with a strong and regular pulsation. Nothing was passing at the 


biologist by placing a plate on the house where he was born, | time, and a heavy steam-roller has passed one morning since 
commemorating the fact. without affecting the whatnot or the watch.” 


i A 


Very few lake,dwellings have hitherto been found in England, A TELEGRAM from Calcutta of date October 22 states that 
and therefore the regent discovery of what seem well-preserved | Mr. Graham and his Swiss guides returned to Darjecliwg on thee 
relics of such structures at Ulrome Holderness, Yorkshire, is of , previous eveging. He pronounces the ascent of Kinchinjunza 
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from the south impracticable; but he has succeeded in ascending 
another mountain 24,000 feet high. . 


THE Sanitary Engineer, which has for some time been pub- 
lis®@d in New York, is noyy to be published simultaneously in 
England and America, 


DE KING’S afinual report on the Government Cinchona Plan- 
tations in Bengal for the year 1882-83, which is dated May 11 
lest, is a review of the work in the plantations down to March 
31. The Planting operations of the year show a grand total of 
cinchona trees on the Government estate at the last-mentioned 
date of 4,711,168 of all sorts ; this is a decrease, we are told, of 
about 50,000 on the returns of the previous year, the falling-off 
being due to the uprootal of 20,000 hybrids, and 43,697 Calisayas, 
which were shown on analysis to have @ark of rather poor 
quality. Dr, King says: ‘ The removal of tese inferior trees is 
in conformity with the policy which has been followed for some 
years of raising the standard of the producesof these estates by 
cultivating only the finest kinds of quinine oyielders. In con- 
formity with the same pclicy 160,085 red bark trees, which had 
to be uprooted in the ordinary rotation followed on the planta- 
tion, were replaced, not by red barks, but by yellow barks and 
hybrids. Ground was, towards the end of the year, broken at 
Runjung, in the new cinchona reserve across the Tiesta. A 
European assistant has been located there, and prelimi- 
nary measures have been taken for planting out there, 
during the year now entered upon, a number of the best 
kinds of Ledgeriana and hybrid cinchonas,” Regarding the 
crop of bark harvested during the year, Dr. King says 
it was the largest ever obtained from the plantations, and 
amounted to 396,980 lbs. of dry tark, 38,880 lbs. of which were 
collected on the young plantation at Sittong, and the remainder 
on the old plantation. The total crop was divided as follows : 
372,610 lbs. of Succirubra, 22,120 lbs. of Calisaya and Ledgeri- 
ana, and 2250 lbs. of hybrid bark. The bulk of the crop was 
made over to the factory for conversion into cinchona febrifuge, 
41,800 Ibs. being®sent home by order of the Secretary of State 
to be converted, it is understood, into various forms of cinchona 
febrifuge in this country for trial by the medical department. It 
seems that the plants yielding Carthagena bark have not thriven, 
only three plants being alive at the end of the year, and this 
notwithstanding every care that could possibly be given to them. 
The quinologist’s report for the same period as the preceding is 
appended to it, and it shows that the net result of the manufacture 
of febrifugegor the year was 10,363} lbs. of ordinary and 300 
IDs, of crystalline febrifuge, the cost price of which was lower 
than in any praious year. It appedrs that the year’s working 
resulted in a profit of Rs. 66,284.9.5, which, it is stated, is equal 
to a dividend of 63 per cent. on the capital, and may be con- 
sidered satisfactory. On this point Dr. King says: ‘The 
quantity of febrifuge supplied to Government departments during 
the year was 4180} lbs., and the cost was Rs, 68,988.8, an equal 
quantity of quinine at Rs. 96 per lb, would have cost Rs. 4,01, 328, 
The saving to the State effected by substituting febrifuge of 
Government manufacture for English-made quinine was therefore 
Rs. 3, 32,340.” 


Mr. CHARLES F. PARKER, the curator in charge of the 
Academy of Natural Sciences of Philadelphia, died September 7, 
after an illness of several months. Mr. Parker had paid special 
attention to the botany of New Jersey, and, both in the com- 
pleteness of his herbarium and the accuracy of his knowledge of 
it, he had few, if any, equals, 


Mr. F. E. SAWYER sends us reports of two papers in which 
he gives the results of his investigations on the folk-lore and 
superstitions of Sussex. There is also a paper by him in Part vii. 
eof the /w/k-lore Journal on St. Swithin and the rain Water, 


The same number contains part 6 of Mr. Sibree’s valuable 
is : 
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collections on ‘‘ The Oratory, Bongs, Leyends, and Folk-tales 
of the Malagasy,” 


AT the Upsala University a young lady, only seventeen years 
of age, has just taken the first degfee of examination, 
e 


THE additions to the Zoological Society’s Gardens during the 
past week includ®@ two Bonnet Monkeys@(AMacacus sinicus 8 %) 
from India, presented by Mr. John Verinder; a Macaque 
Monkey (Macacus cynomolgus) from India, presented by Mr, 
W. H. B. Morris; a Bonnet Monkey (Macacus sinicus) from 
India, presented by Miss Stokes; a Geoffroy’s Cat (Aplis 


geofrott), a Chilian Sea Eagle (Geranoetus melanoleucus) from 


Uruguay, presented by Mr. Charles S.@Barnes ; a Crested Por- 
cupine (//ystrix cristata) from Africa, presented by the Earl de 
Grey; a Purple Gallinule (Porphyria ceéruleus), European, pre- 
sented by Mr. Robert Dowling; a Golden-headed Conure 
(Conurus auricapillus) fron? South America, presented by Mrs. 
Robins; a Smooth Snake (Coronella levis), British, presented 
by Mr. W. H. Pain; an Aisculapian Snake (Cguder esculapit), 
European, two Redshanks (Totanus calidris), British, a Yellow 
Baboon (Cynocephalus babouin), a Gambian Pouched Rat $ Crée- 
tomys gambianus), a Slaty Egret (Ardea gularis) from West 
Africa, a Little Egret (Ardea garzetta), European, a Very Black 
Lemur (Lemur nigerrimus 6) from Madagascar, purchased ; a 
Brown Bear (Ursus arctos), North European, a Puma (feds con- 
color) from America, a Patas Monkey (Cercopithecus patas) from 
West Africa, two Black-footed Penguins (Spheniscus demersus) 
from South Africa, a Cocteau’s Skink (Macroaincus cocteauit) 
from the Cape Verde Islands, deposited. 


ns a 
OUR ASTRONOMICAL COLUMN. . 


Pons’ CoMET.—Several observers have drawn attention to a 
remarkable fluctuation in the brightness of tls comet in Sep- 
tember. M. Bigourdan of the Paris Observatory says that cn 
the 5th of that month it appeared as a faint nebulosity about 
equal in brightness to a star of the twelfth magnitude, and 
nearly round. On the gth, with a power of 500, there was a 
small nucleus, ill defined but sufficiently distinct from the sur- 
rounding nebulosity ; the comet’s light had increased since the 
5th. Moonlight and clouds interfered with observation till the 
23rd, when the brightness was much increased, and in a smal! 
telescope was equal to that of a star of the eighth magnitude, 
On the following night, in a fine sky, the comet’s aspect was 
still the same, and its diameter was nearly 2%. On the 27th a 
considerable change had taken place ; the nebuigsity was much 
faiuter, and the nucleus distinct from it was from 10-11m, 
After that date the nucleus further diminished, and on October 6 
was only of 12mn., though the comet as a whole was more easily 
seen than at the beginning of September. Thus on September 
24 the comet was of 8m,¥ while its brightness, calculated from 
that of September 5, would have assigned it only 11-12m. It 
therefore had, as M. Bigourdan remarks, for some time a brig ht- 
ness thirty to forty times that given by theory, whicb, he says, 
it is difficult to reconcile with the opinion that comets have not 
a light of their own, 

Herr Rumker, observing at Hamburg, noticed similar varia- 
tion. On September 23 he had :een the comet as ‘ein sehr 
On Septem- 
ber 27 and followingenights, ‘‘glich der Comet einem sehr 
blassen, unregelmissigen, ziemlich grossen Nebel mit einem 
Kleinen kaum sichtbaren condensations-centrum.” The con- 
trast, he says, was $o striking that on September 27 he at first 
doubted if he had the comet in the field. 

Baron von Engelhardt found the comet fainter on October 1 
than on September 28, but on the latter night it was much 
better seen with a 5-inch comet-seeker than with aepower of 140 
on the equatoreal. 


THE GREAT COMET oF 1882.—The weather during the last 
moonless period appears to have been very unfavourable, at 
least in this country, and there was no opportunity for satisfac- 
tory examination of the position of tke great ecomet of 1882, on 
the chance of glimpsing it with our largeg instruments a- the 
earth somewhat overtcok it gn its course. The theoretical in- 
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tensity of light during the next period of absence of moonlight 
is slightly less, but we continue: ag ephemeris from the elliptic 
elements calculated by M. Fabritius :— 


At Greenwich Midnight 


R.A. N.P.D. Log. distance from 
h. m. 5 o3, . Earth. Sun. 
Oct. 27 7 31 37 .S. 103 68:6 ... 0°7637 ... 0°7767 
28 ... — 31 22... 104 39 
© 29..— 3I 6g. — Ql ... 0°7630%.. 0°7782 
30 «1 — 30 §0 ... — 14°3 
31 — 30 32 — 19°5 ... 0°7624 ... 0°7796 
Nov. i... — 30 14 — 24°6 i 
2... — 29 55 — 29°7 ... 0°7618 ... 0°78I0 
e 34 - 29 36... — 347 
4... — 29 I6 — 397 ... 07612 ... 0°7824 
5.. e 28 55 .@ — 44°6 
6 ... > 28 34 — 49°5 ... 0°7606 ... 0°7838 
7... — 28 12 — 543 
8... 7 27 48... 104 590 ... 0°7600 ... 0°7851 


THE VARIABLE STAR U CEPHEIg—A minimum of this 
variable was observed by Mr. Knott'at Cuckfield, on the 
evening of October 20. The time was 8h. 34m, G.M.T., and 
the star’s magnitude was 9'2. The minimum fell an hour later 
than Schmidts elements (4. W. 2382) would predict. The 
divergenee of Mr. Knott’s observations has increased to that 
amount from nine minf@tes in 1881 ; at the same time he doubts 


if a slight increase of the adopted period would of itself c»m-’ 


pletely satisfy the observations, and perhaps the period may be 
subject to variation. 

Reckoning from the minimum on October 20, and using 
Schmidt’s mean period, the next few minima will fall thus :— 


October 30, 7h. 52m. G.M.T. November 9, 7h. IIm. 
November 4, 7h. im. G.M.T. November 14, 6h. 50m. 


- — —_ 
1 


PHYSICAL NOTES 


AT the British Association meeting a- paper by Prof. J. A. 
Ewing was ‘read, on the magnetic susceptibility and retentiveness 
of iron and steel. ‘Qhis paper was a preliminary notice of some 
results of an extended investigation which the author had been 
conducting for three years in Japan, Experiments with annealed 
rods and rings of soft iron wire showed that that material 
pos-esses the property of retentiveness ina very high degree. As 
muchas 90 and even 93 per cent. of the induced magnetism survived 
the removal of the magnetising force. The extraordinary spec- 
tacle was presented of pieces of soft iron entirely free from 
magnetic influence nevertheless holding an amount of mag- 
netism (per unit of volume) greatly exceeding what is ever held 
by permanent magnets of the best tempered steel. The mag- 
netic character of the,iron in this condition was, however, highly 
unstable. The application of a reverse magnetising force quickly 
caused demagnet#&tion, and the slightest mechanical disturb- 
ance had a similar effect. Gentle tapping removed the residual 
magnetism completely. Variations of temperature reduced it 
greatly, and so did any application of stress. On the other hand, 
the magnetism disappeared on'y very slowly, if at all, with the 
mere lapse of time. The residual magnetism in hardened iron and 
steel was much less than in soft annealed iron. The maximum 
ratio o@intensity of magnetism to magnetising force during the 
magnetisation of soft iron was generally 200 or 300, and could 
be raised to the enormcus figure of 1590 by tapping the iron 
while the magnetising force was being gradually applied. A 
number of absolute measurements were made of the energy ex- 
pended in carrying iron and steel through cyclic changes of mag- 
netisation ; and the effects of stress on magnetic susceptibility 
and on existing magnetism were examined af great length. The 
whole subject was much complicated by the presence of the 
action which, in previous papers, the writer hadgnamed Aystere- 
sts, the study of which, in reference both to magnetism and to 
thermoelectric quality, had formed a large part of his work. 


M. P. TIHON has lately shown at the Industrial Science 
Society of Lyons a new semi-incandescent lamp, giving the 
brilliancy of an are light. This is attained by having two carbon 
rods, slightly inclined to one another, brought down on to a 
small prism of chalk, and separated from one another by a small 
rod of the same material. The current passes through the chalk 
rod making it incandescent. By this means the light is rendered 
steadier than an are light, @nd it is said to have the same 
brilliancy. . 


Mr. FRANK GERALDY has published some interestjng statis- 
tics comparing the cost of the electric tight with gas, both as to 


its actual cost and its cost per candle power :— 
a 
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This is only an extract from a longer list, but conclusively shows 
that in large instalment: electric lighting is cheaper éhan gas on 
the total cost ; whilst considered per candle power it is far away 
cheaper. An exception to the rule seems to occur in the first on 
the list; this is due to the smallness of the installation. In the 
case of the Thames Embankment the light is reduced by the use 
of ground glass globes. If we bear in mind the fact that the 
economy consists in having large installations, we shall be 
brought face to face with the fact that whereas gas is now made 
in as large quantities as is practicable, electricity has still to be 
brought to that state of economy. Thus we may still expect a 
pels economical advantage than is shown by the above 
gures, - 


„s 

M. J. JAMIN has a paper in the Yournal de Physigue on the 
‘‘ Critical Point of Liquefiable Gases,” in which he discusses a 
new theory. He says: ‘‘I believe that gases are liquefiable a 
all temperatures when the pressure is sufficient.” Describing 
Cagniard-Latour’s experiment, he says : ‘‘ According to known 
laws, the quantity of vapour above the liquid increases very 
rapidly, its density increasing at the same rate as its weighte 
without known limit. Again, the remaining portion of the 
liquid expands at an increasing rate until it passes that of the 
gas (Thilorier) ; it is clear then, by the effect of, these inverse 
variations, that at last a limiting temperature must be reached 
when the liquid and the vapour must have the same weigle for 
the same volume. At this point they are inseparable; the vapour 
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does not,rise nor the liquid fall, and the, surface of the liquid | tended to Negapatam, thus - 1" 4 NOON 26"AUCUST: 


disappears.” Thus the oitical point is the temperature when a 
liquid and its saturated vapour have the same density. From 
the experfinents of Cagniard-Latour he deduces that at the 
critical point a liquid has no latent heat, and in summing up he 
ays: ‘‘ At the criticalspoint there is no difference between a 
liquid and its vapour, neither in tension, nor density, nor thermal 
copstitution, nor appearance, nor any property by which they 
can be distinghished.”’ 


ProF. H. S. CARHART, of Evanston, Ill., has made some 
researches on the effect on the magnetic field of the rotation of a 
pierced“iron disk in front ofthe poles of a magret. The result of 
this research is that he has found that an iron screen with a hole 
in it held in front of the pole of a magnet acts magnetically, as a 
screen with a hole in it held near a light acts optically, the 
shape of the hole being clearly defined; thus showing the 
difference of intensity of the field when the iron is there and 
when it is removed. He has made wee of this property by 
placing a small coil capable of inductive®action opposite each 
pole of a horseshoe magnet; in between the coils and the magnet 
he rotated a disk of iron with two concentric circles of holes a 
quarter of an imch in diameter, which came exactly opposite the 
two poles of the magnet. The inner circle cogtained thirty-two 
holes, and the outer contained sixty-four. The two induction 
bobbins he had connected up witha telephone. When the disk 
was rotated, he distinctly heard two musical notes produced 
which were an octave apart. The name given to this instrument 
is the magnetophone. 


MR. E. VAN DER VEN has been making some researches on 
the usesof phosphor bronze and silicon bronze wires for lines, the 
practical results of which are: that their resistances compared 
with copper of the same diameter are, phosphor bronze, 30 
per cent.; silicon bronze, 70 per cent. ; steel being 10'5 per 
cent. The stretch that can be given from pole to pole is, 
for steel, 2 mm. diameter, 130 feet ; phosphor bronze or silicon 
bronze, 1 mm. diameter, 106 and gI feet respectively. Another 
-great point is that a bronze wire, on account of its elasticity, 
would coil up before it had fallen far if broken, thus preventing 
accidents from broken wires. 





THE GREAT TIDAL WAVE 


E have®received several communications on extra- 
ordinary tidal phenomena, which seem to be con- 
nected with the great earthquake disturbance in Java ‘in 
oe last. We bring these communications together 
ere :— 


I have received an interesting letter from Major A. W. 
Baird, R.E., who directs the Tidal Department of the Survey of 
India, on the results of the earthquake in Java, The extract 
from theletter, which I append, speaks for itself, It may be 
worth nf€ntioning, however, that Negapatam in the Carnatic 
and Port Blair in the Andaman Islands are nearly in the same 
latitude an@on opposite sides of the Bay of Bengal. Itis to be 
hoped that Major Baird will communicate the results of his 
investigation to some scientific society in this country. 

Trin. Coll., Camb., October 18 G. H. DARWIN 


INDIA 


Extract Jrom a Letter from A. W. Baird to G. H, Darwin, 
dated Poona, September 27, 1883 


‘ The wave caused by the volcanic eruption at Java is dis- 
tinctly traceable on all the tidal diagrams hitherto received, ang 
J am informed of great tidal disturbance at Aden on August 27 ; 
but theglaily reports are always meagre in information. Kurra- 
chee and Bombay alsc show the disturbance, and as far as I 
have examined the wave reached half way up to Calcutta on the 
Hooghly. , 

‘‘Negapatam was most disturbed, and at Port Blair there was 
very great disturbance. I have reports from Port Blair of tre- 
mendous noises as if a ship was firing guns as signals of distress, 

eand they sent out a steamer to look about. Similar reports come 
from the Nicobars, and I see by the papers the noises were heard 
at Tavoy and Mergui in Burmah, 

“I am collating the information and getting up diagrams 
showing the tide-curves of August 27 and 28, all in Port Blair 
time and all on the scale 4. I am of opinion that I can dis- 
tinctly prove the frst wave to be negative, and that it certainly ex- 
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showing that there must baye. 
been at first an enormous de- 
pression or subsidence at the 
bottom of the sea in the Straits 
of Sunda. a 

‘* By proper handling of the 
records I hope to deduce the 
velocity of thegwave from Java 
to Aden, and from Java up the 
Bay of Bengal.. ... 

‘“ Unfortunately it will take 
a long time to get the informa- 
tion about the time the wave 
was generated ; but I am leav- 
ing no stone unturned to get it. 
I have sent about twenty cir- 
culars to various port officers, 
and I have asked to a@k 
for information from Batavia.” 

è 


SOUTH AFRICA 





Some tidal stations have re- 
cently been established, on my 
recommendation, along the 
coast of South Africa, and the 
results obtained from the ob- 
servations will be ultimately 
discussed. Meanwhile I inclose 
herewith a tracing from the 
tidal diagram at one of these 
stations (taken at Port Eliza- 
beth under Mr. Shield, harbour 
engineer), covering the period 
from noon on August 26 to 
noon on August 30. It will be 
seen from the diagram that til] 
4 p:m. on August 27 the curve 
was perfectly normal. 

At 8 p.m. on August 27 an 
extraordinary oscillation, hav- 
ing a period of about an hour, 
commenced, and at 9 p.m. had 
attained a range of -five feet. 
It then gradually but very 
slowly subsides. 

Mr. -Shield thinks, and I 
agree with him, that the tidal 
disturbance in question has its 
origin probably in the recent 
disturbance in the Straits of 
Sunda, Our information here 
is as yet very defective. Ac- 
curate data as to that disturb- 
ance would be of the greatest 
interest. DAVID GILL 

Royal Observatory, Cape of 

Good Hope, Sept. 25 


MAURITIUS 


In the Mauritius slercantile 
Record of September 8, Mr. C. 
Meldrum gives a collection of 
data on the phenomena ob- 
served in the neighbourhood 
of Mauritius, One of the local 
papers, the Progrès Colonial, 
gave, in its issue of August 29, 
an account of a curious pheno- 
menon observed in the harbour 
of Port Louis, by Capt. Ferrat, 
of the s.s. Youareg. The 
Touareg was moored in the 
Trou Fanfaron, near the Patent 
Slip. Towards 2 p.m. on 
August 27 Capt. Ferrat, who 
was then on board of his 
vessel, observed that in that 
part of the harbour the sea 
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suddenly receded, leaving the rocks in the neighbourhood dry. 
The level of the water, it is said, fell to the extent of four 
or five feet. About a quarter of an hour after, the sea 
regained its former level with extreme violence, causing the 
Touareg and other vessels to roll frightfully. An alternate 
lowering and*rising of the sea-bevel continued till 6 p.m. By 
% p.m. all had disappeared. ¢ On the morning of the 28th, 
however, there were still strong currents. In its issue of August 
31 the same paper reperts that, while traversif#g the pass be- 
tween Round Island ahd the Coin de Mire, on the 27th, a 
Government boat, though running before a strong breeze, was 
stopped by a current from the opposite direction, and that the 
patron observed the sea receding precipitately from the vicinity 
of Gabriel Island, leaving the reefs dry, but that in a few 
minůtes they were, by a sudden reflux, covered with water to 
the depth of, six feet. elhe Mercantile Record of August 30 
reported that On the 27th the sea in the Trou Fanfaron went 
down every twelve minutes, leaving all the boats moored in 
front of the harbour workshed df, and then immediately rose 
again. The Touareg and Stella seemed to be ina boiling sea, 
On the 27th the sea in Tombeau Pay suddenly fell five feet 
below its usual level, and fish were caught on the dry beach. 
A quarter of an hour later the sea returned and rose nearly five 
feet above its omdinary level. Similar phenomena were ob- 
served at the Morne Brabant. On the same day, remarkable 
atmospleric and magnetic disturbances were recorded at the 
Koyal Alfred Observatory, Pamplemousses. It would thus 
appear that from at least Flat Island, about eight miles north of 
the mainland of Mauritius, to Port Louis on the west coast, and 
thence round by the Morne to Souillac on the south coast, a 
distance in all of about forty-six miles, an unusual perturbation 
uceurred with regard to the level and motion of the sea-water, 
and that on the same day meteorological and magnetic perturba- 
tions were recorded at the Observatory. The interest created by 
these occurrences was heightened by the report that vessels 
which arrived from the eastward on August 28 had passed 
through fields of pumice-stone. 

Mr. Meldrum then gives a short account of what happened at 
the Obseryatory, and relates what has been told him by eye- 
witnesses of what occurred in the harbour and elsewhere. 

1. Darograms.—€he barogram sheet for the forty-eight hours 
ending at § a.m. on the 28th shows a remarkable disturbance in 
the atmospheric pressure between 11 a.m. and 5 p.m. onthe 27th. 
Under ordinary conditions the barometer invariably falls from a 
maximum at about 9.30 a.m. to a minimum at about 3.30 p.m. 
But on August 27 last this was not the case. Soon after II a.m., 
a slight disturbance began, as indicated by small successive in- 
dentations in the barogram. At 11,55 a.m. the mercury stood 
at 29'996 inches, and at 0.06 p.m. at 29'918 ; it then rose to 
29°961 at 0.20 p.m., after which it fell to 29°916 at 1.10 p.m. 
From 1,10 to 3.09 p.m. it rose, and at the Jatter hour stood at 
29°968. In the interval from 2,50 to 3.55 p.m. there were five 
wavelets, and the jnean interval between their lowes: points was 
16 minutes. Upon the whole, however, the mercury continued 
to rise after 1.10 pm. The sudden fall from 11.55 a.m, to 
0.06 p.m., and the rise from 0.06 to 0.20 p.m., are shown by a 
projecting peak. This peak, the undulations from 2.50 to 
3-55 p-m., and the fact that the minimum occurred fully two 
hours earlier than usual, are the principal characteristics of the 
disturbance. After 5 p.m. there was no trace of disturbance, 

A smaller disturbance occurred between 9 p.m. and midnight 
on the 28th, 

2. Magnelograms,—Towards 9 a.m. on the 27th the north 

end of the declination magnet began to move towards the west, 
at first slowly and then more rapidly, and at I1 a.m. it attained 
Ms westerly maximum: position, the movement since 9 a.m. 
amounting to 7’ 37” of arc. An easterly nvement then set in, 
and continued till oh. 15m. p.m., the north end being then 
13° 18” east of its position at 11 a.m. A slight westerly move- 
ment of 3° 18” then occurred up to rh. 20m., after which there 
was a rapid movement towards the east till 2 p.m., the decrease 
in declination since th, 20m. being 10' 37”. The magnet then 
moved towards the west, recovering its normal position aboul 
5 p-m, and alletraces of disturbance ceased. From 10 to 
II a.mn., and especially from II a.m. to I p.m., there were 
several minor oscillations. The extreme range from the maximum 
westerly position at 11 a.m. to the maximum easterly position at 
2 p.m. was 20' 43”, 

The dip, or vertical force magnetometer, as indicated by the 
curve, shows traces 8f disturBance between 8h. 15m. and 11h. 
am. onthe 27th, At the latter hour a rapid decrease of force 


@urbances, properly so-called, are not 


"00027, the south end of the magnet dipping to the exten! ¢! 
5°06", After rh. 20m. a very rapid decrease set in, which con. 
tinued till 1.50 p.m., the decrease amounting ta *coo8 3, and the 
south end of the magnet moving upward through an engle o: 
15’ 38". The force then gradually increased and ree vered it» 
normal value at 6 p.m., by which time it had increasei to the 
extent of ‘oolo4 parts of force since th. som., the south end of® 
the magnet moying downward through an angle of 19%. ‘The 
total decrease from II a.m. to rh, Som. p.m. was ‘00142, 
during which interval the range of angular movenent ves 
26’ 40”. ‘There were several minor oscillations, particulo. iy 
between It a.m. and,oh. 40m, p.m. 

The horizontal force curve also shows a well-marhel di» 
turbance, but it was lees than in the case of the other cures, 

The principal feaftres of these disturbances were the unusually 
large ranges of the movements of the magnets, and the d. ferences 
between the epochs of maximum and minimum and the average 
epochs, e 

Magnetic distyrbances occurred also on August 28 ar 1 29. 

Disturbances in the Trou Fanfaron.—Capt. Ferrat states that 
at some time between 1.30 and 2 p.m. on the 27th the wate 
rushed inwards from the harbour with great violence, and ro.e 
above its former level to the extent of fully three feet. An alter- 
nate ebb and flow then continued till nearly 7 p.m., the istersa’. 
in time between low and high water being about 15 miuutes. 
There was no wave or billow, but a strong current, the stimate? 
velocity of which was about three knot» in ten minutes, c? 
eighteen knots an hour. The current appeared to be stronge- 
towards evening. Similar disturbances, but less marked, were 
observed on the morning of the 28th. 

On the opposite side of the Trou Fanfaron another vbserver 
noticed, about 2 p.m. on the 27th, that around the S#vZ1, which 
was moored within about 25 yards of him, the water had a 
“boiling appearance.” The water then receded about 20 fect 
from the shore, leaving some boats near him partly on dry lard, 
About a quarter of an hour after the water rushed bach and ed- 
vanced about six feet farther inland than where it was at 2 pia, 
The water then receded, and a series of oscillations took pizte 
till about 6 p.m., th: intervals between high and low water 
being from 15 to 20 minutes, anf the extent @ rise and fa!l 
which was at first about three feet, becoming less and less after 
4 pm. 

These statements accord with others 
Hon. Mr. Connal, 

Similar phenomena, but of a less violent character, occurred 
between 2.30 and 6 p.m. on the 28th, 

The Trou Fanfaron, it may be remarked, isa narrow inlet on 
the north-east side of the harbour. Near its mouth, or entrance, 
its direction is south-west and north-east; it then tura» toward. 
the east, and throughout the greater part of its ler®th (abuut ¢ 
1600 feet) it runs nearly east and west. Its breadth is generaly 
from 200 to 300 feet. m 

Similar disturbances were observed at Arsenal and Tombesu 
Bays. 

On August I1 and 12 the /domene, in 6 to 8’ S., a-l 
in 88° E., passed through fields of pumice-stone, which msy 
have been ejected from a volcano near the Straits of Sunda. At 
all events, that pumice-stone had no immediate connection with 
what took place in Mauritius. 

“Iwill at present,” Mr. Meldrum concludes, ‘mahe no ai 
tempt to explain the phenomena in question. Magnetic dis 
produced by earthquake., 
but are generally ascribed, in a measure at least, to,cusmical 
causes, The disturbances of the magnets on this occasion, ho» - 
ever, may have been mechanical effects of earth-waves, alkhouzh 
no permanent change of level took place. The difficulty is to 
refer all the phenomena to the same cause.” f 


previously made to the 
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THE MOTION OF WATER! 
I. Objects and Results of the Investigation. 
“THE results of this investigation have both a practical and a 
philosophical aspect. 2 
* “An Experimental Investigation of the Circumstances which Determin- 
whether the Motion of Water shall be Direct or Sinuous, and of thesLaw cf 


Resistance in Parallel Channels.’ Abstract of Paper read at the Roya! 
Seciety by Prof. Osborne Reynolds, F.R.S. e 
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In their practical aspect they relate to the Zaw of resistance to 
the motio? of water in piges, which appears in a new form, the 
law for all velocities and all diameters being represented by an 
equation ofetwo terms, 

In their philosophical aspect these results relate to the funda- 
mental principles of fluid motion ; inasmuch as they afford for 
the case of pipes a definfte verification of two principles, which 
are that the general character of the motion of fiuids in contact 
with solid surfaces depends on the relation (1) between the dimen- 
sions of the space occupied by the fuid and a linear physical con- 


o “ant of. the fluid ; (2) between the velocity and a physical velocity |- 


constant of the fluid. 

The results as viewed in their philosophical aspect were the 
primary object of the investigation. 

As regards the practical aspects of the results it is not reces- 
sary to say anything by way of introduction; but in order to 
render the philosophical scope and purpose of the investigation 
intelligible it is necessary to describe shortly the line of reason- 
ing which determined the order of investfeation. 

2. The Leading Features of the Motion of Actual Fluids.— 
Although in most ways the exact manner in which water moves 
is difficult to perceive, and still more diffeult to define, as are 
also the forces tending such motion, certain general features 
both of the forces and motions stand prominenfy furth as if to 
invite or defy theoretical treatment. 

The relations between the resistance encountered by, and the 
velocity of a solid body moving steadily through, a fluid in which 
it is completely immersed, or of water moving through a tube, 
present themselves mostly in one or other of two simple forms. 
The resistance is generally proportional to the square of the 
velocitygand when this is not the case it takes a simpler form, 
and is proportional to the velocity. 

Again, the internal motion of water assumes one or other of 
two broadly distinguishable forms—either the elements of the 
fluid follow one another along lines of motion which Jead in the 
most direct manner to their- destination, or they eddy about in 
sinuous paths, the most indirect possible. 

3. Connection between the Leading Features of Fluid Motion,— 
These leading features of fluid motion are well known, and are 
supposed to be more or less connected, but it does not appear 
that hitherto any very determined efforts have been made to 
trace a definite connection between them, or to trace the 
characteristics of the circumstances under which they are usually 
presented. m 

Certain circÊ®mstances have been definitely associated with the 


~ particular laws of force, Resistance as the square of the velocity 


is associated with motion in tubes of more than capillary dimen- 
sions, and with the motion of the bodies through the water at 
more than insensibly small velocities, while resistance as the 
velocity is associated with capillary tubes and small velocities. 
The equations of hydrodynamics, although they are applicable 
to direct motion, i.e. without eddies, and show that then the 
resistance is as the velocity, have hitherto thrown no light on 
the circumstances on which such motion depends. And although 


e of late yéars these equations have been applied to the theory of 


the eddy, they have not been in the least applied to the motion 
of water, wich is a mass of eddies, ż.e. in sinuous motion, nor 
have they yielded a clue to the cause of resistance varying as the 
square ot the velocity. Thus, while as applied to waves and the 
motion of water in capillary tubes the ‘theoretical results agree 
with the experimental, the theory of hydrodynamics has so far 
failed to afford the slightest hint ‘why it should explain these 
phenomena, and signally failed to explain the law of resistance 
encountered by large bodies moving at sensibly high velocities 
through water, or that of water in sensibly large pipes. 

This accidental fitness of the theory to explain certain of th 

phenomena, while entirely failing to explain others, affords strong 
presumpfion that there are some fundame .tal principles of fluid 
motion of which due account has not been taken in the theory ; 
and several years ago it seemed to me that a careful examination 
as to the connection between these four leading features, together 
with the circumstances on which they severally depend, was 
the most likely means of_finding the clue to the principles over- 
looked. 
o 4 Space and Velocity.—The definite association of resistance 
as the square of the velocity with sensibly large tubes and high velo- 
cities, and of resistance as the velocity with capillary tubes and 
slow velocities, seemed to be evidence of the very general and 
important influence of some properties of fluids not recognised 
in the theory of hydrodynamics, 

As there is no such thing as absolute space or absolute time 
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recognised in mechanical philosophy, to suppose that the cha- 
racter of motion of fluids in -amy way depended on absolute size 
or absolute velocity would be to suppose such motion cutside 
the pale of the laws of motion. If, then, fluids, in their motions, 
are suhject to these laws, what appears to be the dependence of 


the character of the motion on tëe absolute size of the tube and. 


on the absolute velocity of the Ynmersed body must in reality be 
a dependence on the size of the tube as compared with the size 
of some other abject, and on the velo ity of the body as cpm- 
pared with some other velocity. What is the standard object 
and what the standard velocity which come into comparison with 
the size of the tube and the velocity of an immersed body’ are 
questions to which the answers were not obvious. Answers, 
however, were found in the discovery of a circumstance on yhich 
sinuous motion depends. : 

5. Lhe Effect of Viscosity on the €haracter fe Fluid Motion. 
—The small evidence which clear water shows as to the exist. 
ence of internal eddies, not less than the difficulty of estimating 
the viscous nature of the fluid® appears to have hitherto obscured 
the very important circumstance that the more viscous a Jinid is 
the less prone is tt to eddySig or sinuous motion. To express this 
definitely, if x is the viscosity and p the density of the fluid, -for 


H - di3 aos $ 7 « 4 ee wt 
water 3 diminishes’ rapidly as the temperajure rises; thus at 


5° C. A is double what it is at 45° C. What I obsefved .was 
that the tendency of water to eddy becomes.muċh ‘greater as the 
temperature rises, ”“ ` a i i 

Hence, connecting the change in the law of resistance with 
the birth and ‘development of eddies, this discovery limited 
further search for the standard distance and standard velocity to 
the physical properties of the fluid. 


- To follow the line of this search would be to enter upon a ' 


molecular theory of liquids, and this is beyoné my present pur- 
pose. It is sufficient here to notice the well-known fact 


that F is a quantity of the nature of a product of a distance and 


a velocity. f s 

6. Evidence from the Equations of Motion.—In this article it 
is pointed out that the equations of motiog, afford definite evi- 
dence of a dependence of the dynamical equilibrium of a fluid.on 


the value of £2 U 
p 





, ¢ being the diameter of the pipe and U the 


mean velocity of the fluid, 

7. Lhe Cause of Eddies,—There appeared to be two possible 
causes for the change of direct motion into sinuous. These are 
best discussed in the language of hydrodynamics ;.but as the 
results of this investigation relate to both these causes, which, 
althouzh the distinction is subtile, are fundamentally distinct and 
lead to distinct results, it is necessary that they should be indi- 
cated, ° oa ee 

The general cause of the change from steady to eddying motion 
was, in 1843, pointed out by Prof. Stokes as “being that, under 
certain circumstances, the steady motion. becomes unstable; so 
that an indefinitely small disturbance may lead to a change: to 
sinuous motion. ` Both the causes above , referred, to are: of ‘this 
kind, and yet they are:distinct ; the distinction lying, in.the part 
taken in the instability by viscosity. -If we imagine a: fluid. free 
from viscosity and absolutely free to, glide over solid surfaces, 
then comparing such a fluid with a viscous fluid. in exaftly the 
same motion— f 5 ee ER E 

(1.) The frictionless, fiuid might be unstable and the viscous 
stable. . Under these circumstances the cause of eddies is the 
instability as a perfect fluid, the effect of viscosity being in the 
direction of stability. . © 

(2.) The frictionless fluid might be stable, and the viscous 
fluid unstable; under which circumstances the cause of instabi- 
lity would be the viscosity. 

It was clear tê me that the conclusion I had drawn from the 
equations of motion immediately related: only to the first cause. 
Nor could I then perceive any possible way in which instability 
could result from viscosity. All the same I felt a certain amount 
of uncertainty in assuming the first cause of, instakility to be 
general, This uncertainty was the result of various considera- 
tions, but particularly from my having observed that eddies 
apparently come on in very diflerent ways, according to a very 
definite circumstance of motion, which may be illustrated. 

When in a channel the water is al] moving in the same direc- 
tion, the velocity being greatest inetbe middle, and diminishing 
to zero at the sides, as indicated by thee curve in Fig. 1, eddies 
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showed themselves reluctantly and irregularly ; whereas when 
the water on one side of the channel was moving in the opposite 
direction.to that on the other, as shown by the curve in Fig. 2, 
eddies appearefl in the middle regularly and readily. 

8. Methods of Investigation.— here appeared to be two ways 
of proceeding, the one theoreticaly the other practical. 

The theoretical na. involved the integrati®n of equations 
for unsteady motionjn 4 way that had not then been accom- 
plished, and which, considering the general intractability of the 
equations, was not promising. 

The practical method was to éest the relation between U, 


É and c; this, owing to the simple and definite form of the 


p 
law, seemed topffer, at alleevents in the first place, a far more 
promising field of research. 


The law of motion in a straight, smooth tube offered the 


simplest possible circumstances and the most crucial test. 
The existing experimental ‘knowledge of the resistance of 





FIG. 1. 


water in tubes, ajthough very extensive, was in one important 
respect incomplete. The previous experiments might be 
divided into two classes—(r) those made under circumstances 
in which the law of resistance was as the square of the velocity, 
and {2) those made under circu ustances in which the resistance 
varied as the velocity. There had not apparently been any 
attempt made to determine the exact circumstances under which 
the change of law t®k place. 

Again, although it had been definitely pointed out that eddies 
would explain the resistance as the square of the velocity, it did 
not appear that any definite experimental evidence of the exis- 
tence of eddies in parallel tubes had been obtained, and much 
less was there any evidence as to whether the birth of eddies 
was simultaneous with the change in the law of resistance. 

These open points may be best expressed in the form of 
queries to which the answers anticipated were in the affirmative. 

(1.) What was the exact relation between the diameters of the 
pipes and the velocities of the water at which the law of resis- 
tance“changed ; wastit at a certain value of ¢ U? 
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FIG. 2. 


(2.) Did this change depend on the tem@erature, č.e. the vis- 


cosity of water; was it at a certain value of y ? 
a 6 


(3.) Were there eddies in parallel tubes ? 
(4.) Did steady motion hold up to a critical value and then 
eddies come in? f 


(5.) Did the eddies come in at a certain value of 2 Y? 


(6.) Did the eddies first make their appearance as ‘small, and 
then increase gradually with the velocity, or did they come in 
suddenly ? _ 

The bearing of the last query may not be obvious ; but, as will 
appear in the sequel, its importance was such that, in spite of 
satisfactory answers to all thé other queries, a negative answer to 
this in respect of one particular class of motions led to the recon- 
sideration of the supposed cause of ifstability, and eventually to 
the discovery of instability caused by fluid friction. 

s 






The queries as they are put suggest two methods of experi- 
menting :— ° 

(1.) Measuring the resistances and velocities for different dia- 
meters, and with different temperatures gf water, >» 

(2.) Visual observation as to the appearance of eddie~ during 
the flow of water along tubes or open channels. n 

Both these methods have been adopted, but $ the question 
relating to eddies had been the least studied, the second method 
was the first adopted. 

g. Experiments by Visual Observations.—The most inportant 
of these experimènts related to water moving in one direction 
along glass tubes. Besides these, however, experiments on fluids 
flowing in opposite directions in the same tube were made ; also 
a third class of experiments which related to motion in a flat 
channel of indefinite breadth. 

These last-mentioned experiments resulted from an incidental 
observation during seme experiments made in 1876 as to the 
effect of oil to prevent wind waves. As the result of this ob- 
servation had no small influence in directing the course of this 
investigation, it may B& well to describe it first. . 

10. Eddies caused by the Wind beneath the Died Surface of 
Water.—A few drops of oil on the windward side of a pond 
during a stiff breeze having spread over the pond and completely 
calmed the surface as regards waves, the sheet of oil, if it may 
be so called, was observed to drift before the wind, and it was 
then particularly noticed that close to, and at a considerable 
distance from, the windward edge, the surface presented the 
appearance of plate glass ; further from the edge the surface pre- 
sented that wavering appearance which has already beenelikened 
to that of sheet glass, which appearance was at the time noted 
as showing the existence of eddies beneath the surface. 

Subsequent observation confirmed this first view. At a suff- 
cient distance from the windward edge of an oil-calmed surface 
there are always eddies beneath the surface even when the wind 
is light. But the distance from the edge increases rapidly as the 
force of the wind diminishes, so that at a limited distance (10 or 
20 feet) the eddies will come and go with the wind. 

Without oil I was unable to perceive any indication of eddies. 
At first I thought that the waves might prevent their appearance 
even if they were there, but by careful observation I convinced 
myself that they were not there. Itis not necessary to discuss 
these results here, although, as wall appear, they have a very 
important bearing on the cause of instability. 

11, Experiments by Means of Colour Bands in Glass Ti 2be5, 
—These were undertaken early in 1880; the final experiments 
were made on three tubes, Nos. I, 2, and 3. 

The diameters of these were nearly 1 inch, 4 inch, and } inch. 
They were all about 4 feet 6 inches long, and fitted with trumpet 
mouthpieces, so that water might enter without disturbance. 

The water was drawn through the tubes out of a large glass 
tank in which the tubes were immersed, arrangements being 
made so that a streak or streaks of highly-coloured wafpr entered 
the tubes with the clear water. 

The general results were as follows :— 

(1) When the velocities were sufficiently low, fe streak of 
ee extended in a beautiful straight line through the tube 

Fig. 3). 

(2.) If the water in the tank had not quite settled to rest, at 
sufficiently low velocities the streak would shift about the tube, 
but there was no appearance of sinuosity. 

(3.) As the velocity was increased by small stages at some 
point in the tube always at a considerable distance from tle 
trumpet or intake, the colour band would all at once mix up with 
ethe surrounding water, and fill the rest of the tube with a mass 

of coloured water, asin Fig. 4. | - 

Auy increase in the velocity caused the point of breagdowa to 
approach the trumpet, but with no velocities that were tried did 
it reach this. 

On viewing the tube by the light of an electric spark, the mas. 
of colours resolved itself into a mass of more or less distinct 
curls showing eddies, as in Fig. 5. 

The experiments thus seemed to settle questions 3 anl 4 in 
the affirmative—the existence of eddies and a critical velocity. e 

They also settled in the negative question 6 as to the eddies 
coming in gradually after the critical velocity was reached. 

In order to obtain an answer to question 5 as tp the law of the 
critical velocity, the diameters of the tubes were carefully 
measured, also the temperature of the water and the wate of 
discharge. Š 

(4.) It was thea found that with wafer at a constant tempe- 
ature and the tank as still as could by any means be brought 
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about, the critical velocities at which the eddies showed themselves 
were exactlyin the inverse ratios of the diameters of the tubes. 

(5.) That in all the tubes the critical velocity diminished as 
thee temperature increased, the range being from 5° C. to 22° Co 
and the law of this dimifution, so far as could be determined, 
was in accordance with Poiseuille’s experiments, 

Taking T toeexpress degrees Centigrade, then by Poiseuille’s 
experiments— 


e 5 cc P = I +.0'0336 T + 000221 T?, 


e 
Taking a metre as the unit, Us- the critical velodity, and D the 
diameter of the tube, the law of the critical point is completely 


expressed by the formula U, = aL where B, = 43°7. This 


. Bs 
is a complete answer to question 5. 

During the experiments many things were noticed which can- 
not be mentioned here, but-two circumstanges should be men- 
tioned as emphasising the negative answer to question 6:- In 
the first place, the critical velocity was much higher than had 
been expected ingpipes of such magnitude, fesistance varying as 
the square of the velocity had. been found at very much smaller 
velocities than those at which the eddies appeared when the 
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water in the tank was steady. And in ‚the second place it was 
cbserved that the critical velocity was very sensitive to. disturb- 
ance in the water before entering the tubes, and it was only by 
the greatest care as to the uniformity of the teniperature of the 
tank and the stillness of the water, that consistent results were 
obtained. „This showed that-the steady motion was unstable for 
large disturhances long before the critical velocity was reached, 
a fact which agreed with the full blown manner in which the 
eddies apprared. sd eee fs es 

12, Experiments with Two Streams in Opposite Directions tn 
the Same Tube,—A glass tube 5 feet long and 1'2 inch in dia- 
meter, having its ends slightly bent up, as shown in Fig. 6, 
was half filled with bisulphide of carbon, and then filled up with 
water and bith ends corked. The bisulphide was chosen as 
being a limpid liquid, but little heavier than water and com- 
pletely insoluble, the surface between the two liquids being 
clearly distinguisRable. When the tube was placed in a hori- 
zontal direction, the weight of the bisulphide caused it to spread 
along the lower half of the tube, and the surface of separation 
of the two liquids extended along the axis of the tybe. 

On one end of the tube being slightly raised, the water would 
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flow to the upper end, and the bisulphide fall to the lower, 
causing opposite currents along the upper and lower halves of 
the tube, while in the middle of the tube the level of the surface 
of separation remained unaltere ° š 

The particular purpose of thi investigation was to ascertain ; 
whether there was a critical velogity at which waves or sinuocities 
would show themselves in the surface of separation. It proved 
a very pretty experiment and completely"angwered its purpose. 

When one end was raised quickly by a definite amount, the 
opposite velocities of the two liquids, which were greatest in fhe 
middle of the tub2, attained a gertain maximum value depending 
on the inclination given to the tube. When this was smal] no 
signs of eddies or sinuosities showed themselves, -but at a certain 
definite inclination waves (nearly statiogary) showgl themselves, 
presenting all the appearance of wind waves. 

These waves first made their appearance as very small waves 
of equal lengths, the length béfng comparable to the diameter of 
the tube. «ky 7 ‘ 

When by increasing th@ rise the velocities of flow were in- 
creased, the waves kept the same length but became higher, and 
when the rise was sufficient the waves would curl and break, the 
one fluid winding itself into the other in regulae eddies. 


Fia. 6. 





Whatever might be the cause, a skin formed slowly between 
the bisulphide and the water,;-and-this skin produced similare 
effects to that of oil on, water; the results mentioned are those >` 
which were obtained before the skin showed itself. When the 
skin first came on, ‘regular waves ceased to form, and in their 
place the surface was disturbed as if by. irregular eddies above 
and below, just as in the case of the oiled surface of water. 

The experiment was not adapted to afford a definite measure 
of the velocities at which the various phenomena occurred, but 
it was obvious that the critical velocity at which the waves first 
appeared was many times smaller than the critical velocity in a 
tube of the same size when the motion was in one direction only. . 
It was also clear that the critical velocity was nearly if not quite 
independent of any existing disturbance in the liquids. So that 
this experiment shows— 

(1.) That there is a critical velocigy, in the case of opposite 
flow, at which direct motion becomes.unstable. 

(2.) That the instability came on gradually and did not depend 
on the magnitude of the disturbances, or, in other words, that 
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for this class of motion question 6 must be answered in the, —The existence of the critical velocity described in tlee previous 
affirmative. ° ' article could only be tested by allowing water in a high state of 
„It thus appeđred that there wasome difference in the, cause of , disturbance to enter a tube, and after flowing a sufficient distanc® 

instability in the two motions. A, , for the eddies to die out, if they were going to die out, to test 

13, Further Study of the Eqagtions of Motion.—Mere the ' the motion. As it seemed impossible to apply the method of 
authgr explains that he had so far succeeded in Sategrating the ' colour bands, the test applied was that of the law of resistance 
equations of motion gs to find Mat there must be two critical | as indicated in questions (1) and (2) in § 8. The result was very 
values of the velocity—the one that at which steady motion , happy. Two straight lead pipes, No. 4 and No. 5, each 16 feet 
woultl break down into eddying motion, the other that at which, , long, and having diameters of a quarter and half inch erespec- 
as the velocity diminished, previously existing eddies would die | tively, were used? 

a boh these velocities denenin On therelation Ua = ; The water was allowed to flow through rather more than 10 
out ; s depending on the relation Ù œ (7. ; feet before coming to the first gauge-hole, the second gauge-hole 

14. Results og Experimegts on the Law of Resistance in Tubes. ' being 5 feet further along the pipe. 
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The results were very definite, and are partly shown in Fig.8. 1 (4.) The most striking result was that not only at the,critical 
(1.) At the lower velocities the pressure was proportional to | velocity but throughout the entire motion the laws of resistance 
the velocity, and the velocities at which a deviation from this : l ded f£ locities in th io of Ë. Thisl 
law first occurred were in the exact inverse ratio of the diameters | exactly corresponded for velocities in the ratio o PY ts ae 
of the pipes. S | result was brought out in the most striking manner on reducing 
(2.) Up to these critical velocities the discharges from the | the results by the graphic method of logarithmic homologues as 
pipes agreed exactly with those given by Poiseuille’s formula for | described in my paper on thermal transpiration. 
capillary tubes, Calling the resistance per unit of Jength as measured in the 
(3.) For some little distance after passing the critical velocity | weight of cubic units of water t, and the velocity v, log? is taken 
no very simple relations appeared to hold between tne pressures for abscissa, and log v for ordinate, and the curve plotted. 
and velocities ; but gy the time the velocity reached 1°3 (critical ; In this way the experimental results for each tube are repre- 
velocity) the relation became again simple. The pressure did | sented as a curve; these curves, which are shown as far as the 
not vary as the square of the velocity, but as 1'722 power of the ' small scale will admit in Fig. 9, present exactly the same shape, 
velocity; this law held in both tubes, and through velocities and only differ in position. 
ranging from 1 to 50, where it showed no signs of breaking , Either of the curves may be brought into exact cofcidence with 


down. , the other by a rectangular shift, and the horizontal shifts are 
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the well-known experiments of Darcy on pipes ranging from 
o'ol4 to o'5 metre. Taking no notice of the empirical ews 
, f ; : -D by which Darcy had endeavoured to represent his results, 
the vertieal shifts by the difference of the logarithm of mi I had the logarithmic homologues plotted from his pub- 
The temperatures at which the experiments had been made lished experiments, If my law was general, then these log. 
were nearly the same, eee quite, so that the effect of the | curves, together with mine, should all sa into coincidence 
variations of » showed themselves. Ta iw h . > 
1s, Comparison with Darcy s Experiments. —The definiteness a a a noe pP 
of these results, their agreement with Poiseuille’s law, and the eat D * . ð 
new form which they more than ‘indicated for the law of resist- ouga p 


e 
ance atove the critical vtlocity, led me to compare them with In calculating these shifts there were gome doubtful points. 
a 


3 
given by the diference of the logarithm of A for the two tubes, 
H 


and verfically 
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Darcy’s pipes were not uniform between the gauge points, the 
sections varying as much as 20 per cent., and the temperature 
®as only casually given, These matters rendered a close agree- 
ment unlikely; it was Gather a question of seeing if there was 
any systematic disagreement. When the curves came to be 
shifted§ the agreement was remarkable; in only one respect was 
there any systematic disagreement, and this only raised another 
point; it was only in the slopes of the higher portions of the 
curves.g In both my tubes the slopes were as 1'722 to I; in 
Darcy’s they varied according to the nature of the material, from 
the lead pipes, which were the same as mine, to 1'92 to I with 
the cast iron. This seems to show that the nature of the surface 
of the pipe has an effect on the law of resistance above the 
critical velocity. s ° 

16, The Critical Velocities, —All the experiments agreed 


in giving 7 = ak as the critical velocit®, to wbich correspond 
shin : I P? f ; 

‘ S = c aM a 

as the critical apres ure ze IAS athe units being metres 

and degrees Centigrade. It will be observed that this value is 

much less than the critical velocity at which steady motion broke 

down. 

17. General Law of Reststance.—The log. homologues all 
consist of two straight branches, the lower branch inclined at 
45°, and the upper one at z horizontal to 1 vertical, except for 
the small distance beyond the critical velocity these branches 
constitute the curves. These two branches meet in a point, O, 
on the turve at a definite distance below the critical pressure, so 
that, ignoring the small portion of the curve above the point 
before it again coincides with the upper -branch, the logarithmic 
homologues give for the law of resistance for all pipes and all 

3 
velocities A pa 
long as either member is below unity, and then takes the value 
of the slope # to x for the particular surface of the pipe. 

If the units are metres and degrees Centigrade— 

A = 67,700,000 
B = 398 
P = 1 + 0°0336 T + o‘o00221 T?. 

This equation then, excluging the region immediately about 
the critical velocity, gives the law of resistance in Poiseuille’s 
tubes, those of the present investigation, and Darcy’s, the range 
of diameters being. from 0°000013 metres (Poiseuille, 1843), to 0'5 
metres (Darcy, 1857); and the range of velocities from 0'0026 
to 7 metres per sec., 1883. 

‘This algebraical formula shews that the experiments entirely 
accord with the theoretical conclusions. The empirical constants 
are A, B, P, and ~; the first three relate solely to the dimen- 
sional properties of the fluid which enter into the viscosity, and 
it seems yfrobrble that the last relates to the properties of the 
surface ot the pipe. 

Much of the success of the experiments is due to the care and 
skill of Mr. oster of Owens College, who has constructed the 
apparatus and assisted me in making the experiments. 


îi = (2 ee J> where 72 has the value unity as 


SOCIETIES AND ACADEMIES 
PARIS 

Academy of Sciences, October 15.—M. Blanchard, presi- 
dent, in the chair.—Note on a formula of Hansen in connection 
with the mechanism of the heavens, by M. F. Tisserand.— On the 
measurement of the forces brought into play in the various acy 
tions of human locomotion (continued), three illustrations, by 
M. Mar@y. By combining the indications obtained from the 
dynamometer with those yielded by instantaneous photography, 
a continuous comparison may be made of the forces brought 
into action with the movéments resulting from them. The 
various applications of these two methods will form the subject 
of future experiments.—On a memoir by M, Raoult, entitled : 
‘t Loi générale de Congélation des Dissolvants,”’—report by 
MM. Cahours, Berthelot, and Debray. Water holding saline 
bodies in solution freezes at a lower temperature than pure water, 
and the English physicist Blagden had -shown in 1788 that the 
lowering of the freezing-point due to this cause is in many cases 
in proportion to the quantity of matter held in solution, This 
princMle is now generalised by M. Raoult, who arrives at the 
conclusion that the freezing-point of any Te compounds 
capable of solidificationgs lowered by all solig, Huid, or gaseous 
bodiesedissolved in them. The reporters agree with the author 
that his mefiods will be fowfd useful in‘supplying new means for 
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ascertaining by a simple process the degree of purity of given 
substances.—Trial trip of an electyic screw balloon made by 
MM. A. and G. Tissandier, pote by M. G. Tissandier. This 
preliminary experiment took @lace at Auteuil on October 8, ard 
was attended by a certain meure of success, although the ap- 
paratus pg Lo to prevent the spinning motion of the 
balloon when heading against aérial c@rrents. The trip wil be 
renewed as soon as certain improvement$ have been made in 
the electromotor suggested by this experiment.—Studies made on 
the summit of the Pic du Midi, with a view to the establishment 
of a permanent astronomic station, note by MM.~Thollon and 
Trépied.—On the transformation of certain equations ` ef the 
second degree to two independent variables, and on some inte- 
grations thence deducible, by M. R® Liouville.#-On'a method 
of isolating the calorific from the luminous and chemical rays, 
by M. F. van Assche.—Oem the form'and characters of the 
reflex muscular contraction, by M. H. Beauvis.—On the resisting 
power of a ring whose euter surface supports a normal pressure 
constant as to unity of length of its mean axis, by M. J. 
Boussinesq.—On surfaces whose total curve is constant, by M. G. 
Darboux.—Indices of refraction of fluate of Jime for the rays of 
different wave-lengths as far as the extreme ultra-violet, by M. 
Ed. Sarasin.—Note on a new method of insulating the metallic 
wires used in telegraphy and telephony, fy M. C. Widemann.— 
Note on the determination of the equivalents of metals by means 
of their sulphates, by M. H. Baubigny.—On the process at 
present employed to determine the glucose in cane-sugar, by 
M. P. Lagrange. The object of this paper is to show that the 
quantitative analysis‘ of glucose,‘made on a liquor whether 
treated or not with subacetate of lead, is liable to serious errors. 
—Analysis of a specimen of ’guano from the Cape Verde 
Islands, by M. A. Andouard.—Zoological drefings and thermo- 
metric soundings in the lakes of Savoy, by M. F. A. Forel.—On 
the organisation of the Spade/la Marioni, anew species from the 
Gulf of Marseilles, by M. P. Gourret.—On some peculiarities 
in the structure ‘of Tunicata, by M. L. Roule.—Fresh studies 
on the fossil ruminants of Auvergne, by M. Depéret.—On the 
treatment of strabismus by means ‘of thegcapsular ‘‘ advance- 
ment,” by M. L, de Wecker.—On the part played by the 
ligneous vessels in the upward movement of the sap, by M: J. 
Vesque.— Note on a lunar mirage observed on the night of 
October 11, by M. Virlet d’Aoust. a E Boa 
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JOHN MURRAY, Albemarle Street. 
NEW EDITION OF PROFESSOR TYNDALL’S 
WORK ON SOUND. 


SOUND. By John Tyndall, D.C.L., LL.D., 


F.R.S., &c., Professor of Natural Philosophy in the Royal Institution. 
Fourth Edition, revised and augmented. Price xos. 6d. 


London: LONGMANS & CO. 
HE EMPRESS LAMP, as Described and 


Figured in the Exgligh Mechanic, July 1, 1881, burns mineral oils in 
the most perfect manMer without a chimney, and with entire freedom 
from smoke, smell, or danger of explosion. The light afforded is 
whiter, steadier, cooler, and cheaper than that of any other lamp in 
the market. Price, in best quality nickel plate, reduced to 35s. Full 
particulars on application to G. C, LEWIS & SON, Electric Bell 
Fitters, &c. Office: ta, Lowndes Terrace, Knightsbridge, London, 
S Price Lists of Electric Bells on application 











ommercial Purposes,” by J. 


Now Rea@m, Part XXI., price 3s. 6d. 


BRAIN: 
A JOURNAL OF NEUROLOGY. 
EDITED BY k 
C. BUCKNILL, M.D., F, R.S., J. CRICHTON-BROWNE, M.D., 
.D., D. FERRIER, M.D., F.R.S., J. HUGHLINGS-JACKSON, 
M.D., F.R.S., and A. DE WATTEVILLE, M.A., M.D. 
Contents. 
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RIGINAL ARTICLES — 
On the Pupil in Emotional States. 


By Samuel Wilks, F.R.S. 
a Chronic Atrophic Spinal Paral 


ysis in the Child, &c. By W. Erb, 


On Epilepsy, in its Relation to Ear-Disease. By J. A. Ormerod, M.D. 
The Influence of Hered.tary®Syphilis in the Production of Idiocy or De- 

mentia. By Judson S. Bury, M.D., B.S. Lond. 

Observations on a Case? Cerebral Cortico-Medullary Glioma. By David 
Ferrier. M.D., F.R.S. 

Inco-Ordination. By Charles Mercier, M.B, 

LINICAL CA»E;:— 

Case of Cervical Meningo-Myelitis, &c. By C. F. Coxwell, M.B. 
(Cantab.) 

Two Cases of Acute Spinal Cord Disease. By Stephen Mackenzie, M.D. 

Case of Fracture of the Skull in which Conjugate Devjation of the Eyes 
was remeved by Trephining. By George Thompson, M.D. 

REVIEWS ANMNOTICES OF Books :— 

Erichsen on Concussion of the Spine. Nervous Shock, and other Obscure 
Injuries of the Nervous System, in their Clinical and Medico-Legal 
Aspects—Page on Injuries of the Spine and Spinal Cord without 
Apparent Mechanical Lesion and Nervous Shock, in their Surgical and 
Medico-Legal Aspects. By A. Hughes Bennett. 

Vallon, *‘ De la Paralvsie générale et du Traumatisme dans 
réM@Proques.” By Herbert W. Page. 

Guy on the Factors of the Unsound Mind and the Pleg of Insanity. By 
J. Crichton-Browne. 

Fournier, ‘‘De I’Ataxie locomotrice d’ 
Watteville, 

-RITICAL DIGESTS AND ABSTRACTS OF JOURNALS. :— 
Thomsen’s Disease. By Paul M. Chapman, M.D. 
Petrina on Sensory Disturbances from Cortical Lesions—Remak on the 

Localisation of Lead Paralysis in the Lower Extremities—Schulze on 
Tetany and the Mechanical Excitability of Human Nerves—Demange 
on the Relation of Senile Trembling to Paralysis Agitans—Demange on 
the Loss of Teeth afid Crises (Gastric and Laryngeal) in Locomotor 
Ataxy—Berger on Idiopathic Cramp of the Tongue and of the Cre- 
masters ~— Vierordt on the “ Shoulder-Arm Type” of Paralysis—Bern- 
hardt on a Case of Isolated Paralysis of the Supinator Loangus—Schulze 
on the Morbid Anatomy of Infantile Paralysis—Waller on the Latent 
Time of the Opening Contraction. By A. de Watteville. 

Marcacci on Experiments on the Cerebral Motor Centres—Lewaschew on 
the Innervation of the Cutaneous®Vessels—Setschenow on Galvanic 
Phenomena in the Medulla Qblongata of the Frog. By A. Waller. 

MACMILLAN & CO., LONDON. 
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PATENT GAS ATTACHMENT 
TO RANGE OYENS 


By which any oven cam be 
heated perfectly without a 
fire in five minutes for roast- 
ing, and in ten minutes for 
pastry, with } erfect resulfs. 
This consists of a Burner 
standing on the bottom of the 

Oven, and a small clamp 
fastening on the end of the 
latch, forming a false latch, 
which keeps the oven door 
half an inch open, sufficient 
for ventilation, and also to 
admit the Gas supply-pipe., 
The oven require@no altera- 
tion, and the a'tachment can 
be fixed or removed in a few 
seconds. The arrangement 
will suit any oven up to 18 
inches square. 

Price of the ATTACHMENT, 
complete, ze Burner and 
|} False Latch, sz 

6d. 


7s. 


for Boiling Arrangement on 
the fobs, see Complete List. 
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TrHos. FLETCH 
OFFICES : THYNNE STREET; 
WORKS: MUSEUM STREET, WARRINGTON. 
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THE ENTOMOLOGIST’s MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, P W. Douglas, R. McLacuLan, F.R.S. 
E. C. Ryz, F.Z.S., E. Saunpeers, F.L.S., and E. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of à 
the British Isles, 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each 

London: JOHN VAN VOORST, 1, Paternoster Row. e 

N.B.—Communications, &c., should be sent to the Editors at the above 

address, š s 
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DIAMONDS. ° ) PETR .“THE GREAT 
, MR. STREETER, DIAMONDS OF THE WORLD.” 
%AT’S-EYES. Der mre eee GOLDSMITH, Gold Medals te Royal Order ch Frederi $ &e., aoe 
. = BOND STREET, W. SeCBND EpiTion. Price 7s. 6a. 
5 1 t“ PRECIUS STONES AND GEMS.” 
SAPPHIRES. | LONDON, CEYLON, JAPAN.) neg Weerareten PRGS. be 
i NO LOWER STANDARD OF GOLD USED logical ks E a 
E M E R A LDS. THAN 18-CARAT. BELL & SON, York Street, Covent Garden. 
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* SEB PrPPIALD. ° 


(AFFILIATED TO THE LONDON UNIVERSI Y, 1844.) 


è GOVERNOR AND CHABBRAIN 
@ HEAD MASTER. 

SECOND MASTER Pad 

First MaTHEMATICAL MASTER 


Rev. W. H. DALLINGER, F.R.S., &c., &c. 
cis H. M. SHERA, Esa., M.A., LL.D. 
C. J. SCOTT, Esa., B À., Scholar and Prizeman (Camb. )e 
tee THOS. HUGH MILLER, Esa., B.A. (Camb. b 


„And TWENTY ASSISTANT MASTERS and PROFESSORS. 


In addition to Classical, Mathematical, English, and Commercial Subjects, BLOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Europe, Hebrew, and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplished 
Professors. 

The 2 REV. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; ‘and gives 
Weekly Lectures and Class Instruction in Practical ZOOLOGY, BOTANY, &c. 


CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1-t Class Nat. Science), 
SCHOLARSHIPS are AWARDED worth, in the aggregate, 3002. a year. 


taught by A. H. ALLEN, Esq., F.C.S. 


Christ Church, Oxford. PHYSICS is. 


The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficieney. 


PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 
The NEXT TERM will commence on THURSDAY, MAY ioth. 





~MACMILGLAN’S MAGAZINE,  Ņo. °283. 


FOF MA Y. 


Price Is. 
e e 
Contents. 
THE WIZARD’S SON. By Mrs. OLIPHANT. Chapters | THE SCOTCH UNIVERSITIES BILL. By Professor 
- XIX.— XXL Jack, LL.D. 
UNWRITTEN HISTORY. By Professor HuxLey, F.R.S., | JOHN RICHARD GREEN. IN MEMORIAM. By JAMEs 
&e., &c. BRYCE, M.P. 


A NATURALIST’S PARADISE, 


REVIEW OF THE MONTH. 


MACMILLAN AND CO, LONDON: e 





ust Published, Part VI., 16 Plates, Imp. 8vo. price 12s. 
The FISHES of GrKEAT BRITAIN and 


IRELAND; being a Natural History of such as are known to inhabit 

the Seas gud Fresh Waters of the British Isles, including Remarks on 

their Economic Uses and Various Modes of Capture. With an Intro- 

EZS. upon Fishes génerally. By FRANCIS DAY, F.L.S. and 
Z 


To be completed in 9 Parts. 
WILLIAMS & NORGATE, 14, Henrietta Street: Covent Garden, London ; 
and 20, South Frederick Street, Edinburgh. 


Now ready, Crown 8vo, cloth, 4s. 6g. 


THE STUDENTS MECHANICS: 


AN INTRODUCTION TO THE STUDY OF e 
FORCE AND MOTION. 


e 
By WALTER R. BROWNE, M.A., C.E., 
Late Fellow of Trinity Co!lege, Cambridge. 

“The successful prosecution of Mechanics depends mainly on the 
obtaining a clear and thorough mastery of a few leading Principles, the 
Foundations on which the Science rests. To exhibit these FUUN DATIONS 
clearly and fully. ‘The ST'UDENT’S MECHANICS’ has been expressly 
designed. ’’—Preface. 


èe #®CHARLES GRIFFIN & CO., Exeter Street, Strand, London. : 





Complete in 2 Vols. 8vo, Cloth, with a Map. 30s. 


CAMEOS FROM THE SILVER-LAND; 


or, the Experiences of a Young Naturalist in the Argentine Republic: 
ERNEST WILLIAM WHITE, F.Z.S. 


re f OHN VAN VOORST, r, Paternoster Row. 
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TIME BY THE TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE 


TRANSIT INSTRUMENT. By LATIMER CLARK. Cloth 8vo, 
5s., post free. 


TRANSIT TABLES, Published Annually, 


giving the Transit of Twenty of thie Principal Stars for every Evening 

of the Year. Computed from the Nautical Almanac in ord@pary time.. 

Intended for popular use in every part of the Globe. By LATIMER 
CLARK. Cloth 8vo, 2s. 6d. 


TRANSIT INSTRUMENT of Improved 


Form and of the highest quality, complete with Lamp, &c., rzin., 
49 17s. 6d.; 18in. ditto, £13 10s. These Instruments will be sent, on 
coprosal if desired. 

A, J. FROSY, 6, Westminster Chambers, London, S.W. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fr h-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the. species; and 
other matters of general interest to thore who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting amelen in various branches of zoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, I, Huande Row. 
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S. 
Yearly . gj oera ee oe 2870 
Half-yeariy. . . d wo ee TA 6 
° Quarterlye . . , ee ee ee ey E: 
To the United States, he Continent, and all places 
within the Postal Union : P 
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XAY s et Be e eS. Be ee 30 6 
Half-yearly, . . . a o 1. 15 6 
Quarterly . . . .e. .... 8 0 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. od. per Line after. 

4 Ss. 

One-Eighth Page, or Quarter Column t we. ty, @: OLS 
Quarter Page or Half a Column, ee 6 we wow TA 
Half a Page, ora Column. . ......, 3 5 
Whole Page . . . so 1. 2 1 ow sw es 6 6 


Post Office Orders payable to MACMILLAN & CO. 
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@FFICE: 29, BEDFORD STREET, STRAND, W.C. 
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Miary of Societies 


LONDON 


THURSDAY, May 3. 

LINNEAN SOCIETY, at 8.—On Cinchona Ledgeriana: J. G. Howard.— 
Asteroidea of the Challenger Expedition, 1l.: W. Percy Sladen.—-New 
Species of Cycas from Southern India: W. T. Thiselton Dyer.—Revision 
of the enus Enton.obrya (Degeeria): G. Brook,—Mollusca of Challenger 
Expedition: Key. R. Boog Watson. 

CHEMICAL SOCIETY, at 8.—Ona New Oxide of Tellurium—Tellurium 
Sulphoxide; a New Reaction of Tellurium Compounds: Edward Divers, 
M. D., and M. Shimosé,—A Simple Modification of the Ordinary Method 
for effecting the Combustion of Volatile Liquids by Glaser’s Method with 
opn Tubes: Watson Smith.—On Acenapthene: W., R. Hodgkinson, 

h.D. 





ROYAL INSTITUTION, at 3.—Count Rumford: Prof. Tyndall. 
FRIDAY, May 4. 

Roya. INSTITUTION, at ọ.— Weather Knowledge in 1883: R. H. Scott. 

SATURDAY, May 5. 

Roya INSTITUTION, at 3.—Geographical Evolution: A. Geikie, F.R.S. 
MONDAY, May 7. 

ROYAL GEOGRAPHICAL SOCIETY, at 8. 30. 

SOCIETY oF Arts, at 8.—Transmission of Energy: Prof. Osborne Reynolds. 

SOCIETY or CHEMICAL INDUSTRY, at 8.—Secondary Batteries: C. T 

Kingzett. ` 
VICTORIA INSTITUTE, at 8. 


TUESDAY, May 8. 

ANTHROPOLOGICAL INSTITUTE, at 8.—On some Customs of the Aborigines 
of the River Darling, New South Wales: Frederick Bonney.—On the 
Discovery of some M orked Flints, Cores, and Flakes from blackheath, 
near Chilworth and Bramley, Surrey : Lieut.-Col. H. H. Godwin-Austen, 
F.R.S.—Notes op Stone Circles in Brittany: Admiral F. S. Tremletr, 


F.G.S.—The N&ture and Origin of Group Marriage: C. Staniland Wake. 
PHOTOGRAPHIC SOCIETY, at 8. 


Roya. HORTICULTURAL Soctery, at 1.—Scientific Committee. 
ROYAL INSTITUTION, at 3-—Physiological Discovery : Prof. McKendrick. 
WEDNESDAY, May 9. 

GEOLOGICAL SOCIETY, at 8.—1 he Age of the Newer Gneissic Rocks of the 
Northern Highlands: C. Callaway, D.Sc., with Notes on the Litholo 
by Prof. T. G. Bonney, F.R.S,—On a Group of Minerals from Lillehal, 
Salto: C. J. Woodward, B.Sc.— Fossil Chilostomatous Bryozoa from 
Muddy Creek, Victoria: Arthur Wm. Waters. 

ROYAL MICROSCOPICAL Society, at 8. 

SOCIETY oF Arts, at 8.—Silver Work : W. Cripps. 

THURSDAY, May 10. 
Roya SOCIETY, at 4.30. 
MATHEMATICAL Socisty, at 8.—Relations between the Common Points 
æ and Common Tangents of Two Comics: Prof. Genese.—On the Motion of 


a Particle on the Surface of an Ellipsoid: Wy R. W. Roberts.—Two 
Concentric Circles: Mr, Tucker. 


SOCIETY OF 'l'ELEGRAPH ENGINEERS, at 8. 
Roya InsriruTion, at 3-—Count Rumford: Prof. Tyndall. 
FRIDAY, May r 
ROYAL ASTRONOMICAL SOCIETY, at 8. 
RoYAL INSTITUTION, at 9.—Uysters and the Oyster Question: Prof, Huxley. 
SATURDAY, May ie. 

PHYSICAL SOCIETY, at 3.— Measurement of Kadiant Energy: Capt. Abney, 
F.R.S.—An Exgeriment Illustrating Motion produced by Diffusion: C. J. 
Woodward.—A Complete Determination of a Double Convex Lens by 
Measurements on the Uptical Bench. 

Roya BOTANIC Society, at 3-45. 


ROYAL INSTITUTION, ar 3 —Geographical Evolution: A. Geikie, F.R.S. 


m m OOU 
SIR E. BECKETT on the BENDING OF 
SPRINGS. See the Horological Journal for May. Price 6g. 


KENT & CO. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building frooMtho 

destructive effeets of Rghtning. 


NEWALLż & Co. S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all arts of the world 
with unvarying success; is the most Trustwort y, Most Effective, and also 
the Cheapest Conductor ever offered to the Public. . 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. 


e 
R. 8. NEWALL & CO., 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASC@W, 
MANUFACTORY—GATESHEAD-ON-TYNE. 


ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAIL AY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
1,000,000. Paid-up Capital and Reserve, $250,000. Moderate Premiums. 
Bonus allowed to Insurers after Five Years, 





£ 1,840,000 
HAS BEEN PAID AS COMPENSATION, 


Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
~ WILLIAM J. VIAN, Secretary. 


a 
LIFE ASSURANCE AND ANNUITIES. 


LIFE ASSOCIATION OF SCOTLAND. 


ASSURERS OF ALL AGES, 


Having the prospect of at least average life, will find in the Association's 
BUNUS SYSTEMS advantages far exceeding what can be obtained under 
any of the ordinary systems. 


See Illustrations in Prospectus. 


s 
CLAIMS PAID AND BONUSES se se ove £4330 729. 
ANNUAL REVENUE © ane eee 451, 304. 


LONDON : 5, LOMBARD STREET, anp 223, PALL MALL. 
EDINBURGH: 82, PRINCES STREET. 


S. G. TISLEY & Co, 
OPTICIANS, 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHOQNEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under tho 
action of Sonorous Vibrations, 





172, 


Being a visible demonstration of the Vibratory and Molecular Motion of 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. a 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for 
S 


+ 


Experimental Purposes. 


Price Lists of Electrical ana Acoustic A Pparatusy with Drawings 
Descrtpigon af the Harmonogragy, Post Free, 2d. 
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HARVEY AN DD PEA SB, 
. SUCCESSORS TO W. LADD & CO., 

* SCIENTIFIC INSTRUMENT MANUFACTURERS, 
5 BEAK STREET, REGENT STREET, LONDON W. 


a THOLLON’S PRISMS AND DIRECT VISION PRISMS FOR PRO€ECTION. ° 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INST RUCTION 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. bs 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 5 


SECOND EDITION, Il. & E. J. DALE,» 


G R | F F i N 4 p Manufacturing Electricians and Opticians, 


AND 
CHEMICAL HANDICRAFT. e aena an Move 
J PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 
Large and Complete Stock at Show Rooms and Factories. 


A CATALOGUE OF CHEMICAL APPARATUS: COMPLETE JLLUSTRATED CATALOGUES NOW READY. 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. Eiucraic SECTION, 72pp.} PaoTocRarfirc, 64pp. 


PRICE 4s. 7d. POST FREE. e 


Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 26, LUDGATE HILL, LONDON, E.C.; also at 
Mos Complete and Cheapest List of Apparatus. 3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 
Be a a ee el 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREE", FPRY’S GOLD MEDAL, 
LONDON, W.C. PARIS EXHIBITION. 


eT i 
Ca eee 

e fluous oil extracted 

“ If properly prepared, there is no nicer “ 


JAMES HOW & CO., or mie gholesme preparation, of EW TRAC TA 


Edited by Dr. Hassall. 
SCIENTIFIC INSTR UMENT MAKERS, J. S. FRY & SONS, Bristol and London. 


i inn 
TREET DON 
Tap E ARRINGDON F PERT IS NORTH BRITISH AGRICULTURIST 
(LATE OF 5, BRIDE ST., AND 2, POSTER ANE). is the only Agricultural Journal in Scotland, and circulates extensively 
HOW’S STUDEN'PS MICROSCOPE, HOW'S MICROSCOPE LAMP. amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
’ p g interested ın the management of landed property throughout Scotland 
Rock Sections and other Objects for the Microscope. and the Northern Counties of England. 
—mmOUOUŮÁ The AGRICULTURIST has also a very considerable circulation on the 
TWO-GUINE A SILVER KEYLESS Continent òf Europe. America, Australia, and the Colonies. , 
The AGRICULTURIST is published every Wednesday afternoon 10 
time for the evening mails, and contains Reports of all the principal British 
LEVER WATCH and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 
(OPEN-FACED). GUARANTEED FOR FIVE YEARS. The Veterinary Department is edited by one of the leading Vetermarians 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. ia the country, and is invaluable to the breeder and Tengler as ` guide to tha 
rearing of animals, and their treatment when labouring under disrase. 
PARKINSON & FRODSHAM, Full Reports are given of the Meetings of py ae deat ee a 
of England, the Royal Agricultural Society of Irelan e Hienland an 
s hr CHANGE ALLEY, CORNHILL, LONDON. Agricultural Society of Scotland, the Scottish Chamber of danas 
1 Associations throughout Great Britain and 


Makers of Capt. Nordenskjéld’s Chronometer, also of Dr. Livingstone’s | ‘and all the principal Agricultura 


and of Capt. Nare®. Ireland. ; ; ; 
WRITE FOR DESIGNS. For Advertisers addressing themselves to Farmers a better medium does 


not exist. : 
Price 3g. By post 334. Annual Subscription, payable in advance, 145. 


B EST B L AC K I N K K N OW N z Offices 377» High Street, Edinburgh; and 145, Queen Victoria Street, 


London, E. 


DRAPE R’S I N K (DICH RO IC), Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. ® 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. ESTABLISHED 1843. 
Writing becomes a pleasure when this Ink is used. It has been adopted ne f a p 
by the principal Banks, Public or ae Railway Companies throughout l R i | x 

re š | | i | i ( | ( : | i Pe 

It writes almost instantly Full Black. | Flows easily from the Pen. _ 6 “m : =~ 
Does not corrode Steel Pens, Blotting-paper may be applied at the Chaque Samedi, 1@ pages, grand in 8vo, 2 colonnes, 
Is eleanly to use, and not liable toBlot. moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- REVUE HEBD OM AD AIRE, 


don Street; W. Epwarps, Old Change; F. NEWBERY & Sons, Newgate eo R H 3 
Saeki T. "AUSTIN & Co., Duke Street, Liverpool; and to be had of all | Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 


Stationers. au courant de toutes les expositions électriques, et de tous les 
BEWLEY & DRAPER (Limited), Dublin. progrès de I’électricité. 


EAELOWAYS: OINTMENT A a Reda CLISSON | Director. 
bode BEL A ch fs we) ee x ; REMEDY Subscription Yearly, 16s. ; Six Months, 9. 





For BAD BREASTS, OLD WOUNDS, and SORES. If Agency for England and Colonies— 

, effectually rubbed on the Neck and Chest, it cures SORE LE FEVRE AND CO., ENGINEERS, 
THROATS, ‘BRONCHITIS, COUGHS and COLDS; and for 26, BupGE Row, CANNON eSTREER LONDON. 
GOUT, RHEUMATISM, and all Skin Diseases it iş unequalled, Specimen Copy sent post free. 

Ge , 
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Messrs. MACMILLAN & 00:3 NEW BOOKS. 


MR. RANDOLPH CALDECOTT’S NEW BOOK. e 


j SOME OF ÆSOPS FABLES, with Modern Instances shown in Designs 


by RANDOLPH CALPECOTT. Hom New ‘Iranslations by ALFRED CALDECOTT, M.A. The Engravings by Joo), 
i CooPER. Deny 4to . 6d. 


THE COLLECTED WORKS OF RALPH WALDO EMERSON, 


(Uniform with the Eversley Edition of Charles Kingsley’s Novels.) Globe 8vo, 55. each. 
te MISCELLANIES. With an Introductory Essay | 4. ENGLISH TRAITS: AND REPRESENTA- 


— 








by JOHN MORLEY. [Zn preparation, j TIVE MEN. [Nearly ready. 
t s | 5 CONDUCT’ OF LIFE: AND SOCIETY AND 
2. ESSAYS. [Ready. | SOLITUDE. [Ready day. 


° 6. LETTERS AND SOCIAL AIMS: &c. 
3. POEMS. [ Ready. | : [Ready June. 





a 
MR. HENRY SIDGWICK’S NEW BOOK. ® 


THE PRINCIPLES OF POLITICAL ®CONOMY. By Henry 
SIDGWICK, M.A., Prelector in Moral and Political Philosophy in Trinity College, Cambridge, Author of “The Metho?s 
Of Ethics.” 8vo. 16s. a 
““We may note with satisfaction the appearance of a new treatise on the ‘ Principles of Political Economy’ from so scientific a 
thinker as Mr. Henry Sidgwick. He is one of the most precise, careful, and impartial of contemporary writers. Whatever may 
be the bearing of his views on the burning questions of to-day, such a book is sure to help politicians and others to know what they 
are talking about when they refer, as they will do more and more, to economic subjects.”—Pal/ Mall Gazette, 


R. FRANCIS GALTON’S NEW BOOK. 


M 
INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP- 


MENT. By FRANCIS GALTON, F.R.S., Author of ‘Hereditary Genius,” ‘“‘ English Men of Science,” &e. With 
Illustrations. Demy 8vo. 16s, 


SIR C. W. SIEMENS’S NEW BOOK. 


ON THE CONSERVATION OF SOLAR ENERGY: a Collection 


of Papers and Discussions. By Sir C. WILLIAM SIEMENS, F.R.S., D.C.L., LL.D., Ph.D., Mem, Inst. C.E. With 
Illustrations. Demy 8vo. 55. 


NEW BOOK BY THE LATE W. STANLEY JEVONS. 


METHODS OF SOCIAL REFORM AND OTHER PAPERS. By 


W. STANLEY JEVONS, M.A., LL.D., F.R.S. Demy 8vo. Ios 6d, © [Next eek 
NEW BOOK BY FRANCIS A. WALKER. 


POLITICAL ECONOMY. By Francis A. WALKER, Author of “The 


Wages Question,” ‘‘ Money,” ‘Money in its Relation to Trade and Industry.” Crown 8vo. 10s, 6d. [Next week, 


THE ESSAYS OF ELIA. With Introduction and N otes by ALFRED 


AINGER. Globe 8vo. gs, 
“The editor Writes with the perfect knowledge that springs from love, with the critical sagacity that is the growth of sympathy. 
He is doubly fqsunate ; first, in having produced a portrait of Elia that is likely to Supersede all others, and then in Rublishing an 
edition of Elia’s choicest work with which no earlier issue can bear a moment’s comparison. ”— The Spectator, e 
‘“Mr. Ainger prefixes an excellent critical introduction,” —Saturday Review, 


THE LIFE OF SCHILLER. By Henry DÜNTZER. Translated by 


PERCY E. PINKERTON. With authentic Illustrations and Facsimiles, Crown 8vo. tos. 6d. [Vert week, 


TABLES OF MATERIA MEDICA. A Companion to the Materia 
, late Examiner in Materia Medica in the ‘University of Edinburgh and the Royal College of Physicians 


JHE LAND OF THE LION AND SUN; or. MODERN PERSIA. 


en Years in Various Parts of that Country, from 1866-1881. 
M. Telegraph Department in Persia, Demy 8voe 145, 
[Next week. 


PHILIP AND JAMES VAN ARTEVELDE: By W. J. ASHLEY 
B.A., late Scholar of Balliol College, Oxford. Being the Lothian Prize Essay for 1882. Crown 8vo. 65. [Next week. 
ART AT HOME SERIES. NEW VOLUME. 


SKETCHING FROM NATURE. A Handbook for Students and 


Amateurs, By TRISTRAM J. ELLIS. Witha Frontispiece and Ten Illustrations, by H. STACY MARKS, R.A., and 
Twenty-seven Sketches by the Author. Crown vo. 2s, 6d, 


? 


NEW POEM. 


A ° 
THE MORE EXCELLENT WAY. A Poem. Crown 8vo. 4s. Gd. 





MACMIRBLAN AND CO., BEDFORD STREET, LONDON, W.¢. 
a S - 
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ASTRON ee lhe ica 


FINEST POSSIBLE QUALITY. 


2fin. Wray Lens, beg mounting, &c., &c. £5 3qin. Wray Lens, best m>unging, RCo c. ZI5 15 
agin. do. do. do. - £7 IO in, do. do. do. £25 o 
gine ©  @o. do. . do. £Lx2 10 | 4żin. dog do. do. £40 o 
THE STUDENT'S EQUATOREAL, with 3łin. lens, our own make, 3 Eyepieces, &c., Eq eal Sand ... 412 12 0 
° New Ilustrated Catalogue, 3 stamps. ' 
THE *SOLARGRAPH,” a Photographic Camera, with Instantaneous ene and an po to fit it to a , 
telescope for Photographic Solar ‘Spots, &c., complete ... si . scene: ai 42 2 0 
“LE MERVEILLEUX ” ł plate, complete dry plate apparatus ZI r .o 
“LE MERITOIRE” 4 plate, complete dry plate apparatus, double rising front, swing ' back, ‘rack to focus, &e. &c. ZI 1 6 


THE “IN hate E with best lens, instantaneous shutter, screw motion to tail board, and wey recent, 


improvement .. ? £2 20 


e Illustrated Photo Catalogue 2 2 stamps. 
J. LANCASTER & VON, MANUFACTURING OPTICIANS, BIRMINGHAM. 


CHAS. CHURCHILL & CO., 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


AMATEUR PHOTOGRAPHY. 

WALKER’S AMERICAN CAMERAS surpass all others in Completeness, 
Lightness, Compactness, &c. Every Tourist should have one on his Summer 
Rambles. Circular and Price List sent for 1 Stamp. 

Messrs. C. CHURCHILL & CO. are the introducers of all the best Ameri- 
can Tools and Machines suitable for Amateurs, including 12 varieties of Fret 
Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 
Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 

“HOUSEHOLD ELEGANCIES.” 
‘A New Book for Ladies. Hundreds of Illustrations, with Hints how to Qrna- 
ment their Houses cheaply and tastefully. 300 pp. 8vo. Post free, 6s. 6d. 


AMATEUR CATALOGUE, 160 pp. (Paotolitho), with 700 LMlustrations, 


sent on receipt of 6d. 
WRITE FOR 


& CO’S 
SAMPLES u 

and »—= Are of the HIGHEST QUALITY. , 
CONTRAST THESE Are supplied at the WHOLESALE PRICE. 


WITH ; TO ALL 
with any) TEAS Are forwarded CARRTAGE PAID TO A 


Cly RMg: | Prices : 1 / 3} to 3 = per lb. 


ELLIS DAVIES & ae 44, LORD ) ST, LIVERPOOL. 



























vis Pog RECOMMENDED Í 

epee BYTHE ENTIRE || 

; "MEDICAL FACULTY. |. +> 
° TRUE ANTISEPTIC N 


SUITABLE FOR ALL CL 
& PROTECTS FROM Be ee DISEASES. : 


oA d SNBON| 


` Prinféd b Cray, Sons p TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
PF i PMACNJLLAN | pet Co., at the Dffce, 2 29 and 30, Bedford Street, Covent Garden.—Tuurspay, May 3e 1883. = 























































































































































































































































A WEEKLY ILLUSTRATED JOURNAL@OE ` SCIENCE 











“ To the solid ground i 
Qf Nature trusts the mind which builds for aye.” —WORDSWORTH & 
° 
No.e706, VOL. 28] THURSDAY, MAY Io, 1883 [PRICE SIXPENCE 
e r, ‘ 





Registered as a Newspaper at the General Post Office.] 


Just Published, price £2 ros. 
PHILOSOPHICAL TRANSACTIONS. 


The Fellows of the Royal Society are hereby informed that the Third 
Part of the PHILO ZJOPHICAL TRANSACTIONS, Vol. 173. for the year 
1882, is now published, and ready for delivery on application at the Office 
of the Society in Burlington House, daily, between the. hours of ten and 
four. WALTER WHITE, Assistant Secretary R.S. 


Burlington House. 
FOR SALE.—A Museum of Geology and 


Mineralogy, the Collection of a Lifetime.—Apply to Mr. J. Giisy, 
Beverley. fs 





ENGLISH COINS FROM WILLIAM I. 
TO VICTORIA, 


We have lately made great additions to our extensive Collection, and have 
on view and sale a great variety, inc'uding many very cheap and some rare 
and valuable Coins Lists of some can be had free. 


W. S. LINCOLN & SON, 
65 NEW OXFORD STREET, LONDON, 





Important Work offered New at less than the usual Second-Hand Price. 


WATTS'S DICTIONARY of CHEMISTRY. 


Latest compete dition, including all the Supplements; 9 Large Vols. 
8vo, cloth, New (Longmans, 1881), for 48 8s., carriage paid (sells at 
415 25.). EARLY APPLICATION NECESSARY t) secure above at this price. 
Apply direct to Wa. F. Cray, Bookseller, 2, Teviot Place, Edinburgh. 


MAPPIN & WEBBE'S 
coe E S 


PLATE 
OpTLE RY 


COMPLETELY 
BITTED. 


All Sizes in Stock. 


———a 


SPECIAL 
DETAILED LIST 
FREE. 


TAP BIN-ZOWEBB . 
> ` egi €B BRATEDCANTEENS 





OXFORD STREET, WEST END; AND © 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 


MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 


= GAUGE, 8-inch. 


[Al] Rights are Reserved. 


Í SELF- RESISTERNË” ANEROID BAROMETER, 























= irr; 
ey 


(fm 








This. instrument has neither a spring nor chain. The motive 
power of the Barometer is obtained from seven vacuum 


chambers. 

It will register automatically with ink on a diagram, by 
means of an eight-day clock motion contained in the dru:n, 
the fluctuations of the Barometer for a week. An illustrated 
description sent post free. 


PRICE &7 10s. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
METEOROLOGICAL INSTRUMENTS. 


- RAIN GAUGES. 


= GLAISHER’S RAIN GAUGE, 8-inch. 
THE METEOROLOGICAL OFFICE RAIN 


SYMONS’ IMPROVED SNOWDON RAIN 
GAUGES, 53-inch, , 


With Graduated Measuring Glasses divided to 
qłşth of an inch. : 





Pee RAIN GAUGES of LARGE CAPACITY 
for Tropical Countries, 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MARKERS 10 


Her MAJESTY THE QUEEN, 
HOLBORN VIADUCT, =. 
45, CORNHILL, & 122, REGENT STREET, LONDON, 


PHOTOGRAPMERS—CRYSTAL PAPACE, SYDENHAM. 
Illustrated Price Ti posted free. 
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, MICROSCOPES. LIVING SPECIMENS FOR THE MICROSCOPE. 
Unequalled by any ohe Maker at the same Price. Intending Purchasers THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
è should apply to the Manufacturer, 


EDMUND WHEELER, 
e 48Na Tollington Road, Holloway, N., London. 





. UNIVERSITY COLLEGE OF SOUTH 


WALES AND MONMOUTHSHIRE. 
(To be Incorporated by Royal Charter.) 


President.—LorD ABERDARE. ‘ 
Vice-President.—Mr. H. Ricuarp, M.P. 
Lreasurer.—Siz Hussey VIVIAN, Bart. 


APPOINTMENT OF PRINCIPAL. 

The Council-Elect are new prepared to progged to the immediate AP- 
POINTMENT of a PRINCIPAL. He must one of the Professors 
either in Arts or Science. As a Member cf the @ouncil he will have the 
opportunity of assisting in the selection of the Prufessors and the framing of 
the Statutes, Salary, £750 per annum. Subject fo the promised Govern- 
ment Grant of £ per annum being included iff this year’s estimates, it 
is proposed to cpf the Day Classes in October next. Meanwhile, and from 
the date ot his appointment, the Principal will be expected to devote himself 
to the preliminary organisation of the College. Applications, accompanied 
by full particulars of qualifications, age, and experience, together with 
testimonials and personal references, to be indorsed “ Frincipal,” and ad- 
dressed to the ‘'Chairman of the University College Committee, Town 
Hall, Cardiff,” on or before Friday, June ist, 1883. 


WANTED, A THOROUGHLY QUALI- 


FIED MINING ENGINEER to GO ABROAD. Must have good 
Knowledge of Geology and Experience in Prospecting. An Engage- 
ment of Five Years. Reply with references and details of previous 
employment, salary expected, &c., to “ ENGINEER,” care of Roberton 
and Ross, St. Vincent Street, Glasgow. 


HYDROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Great Malvern, for the scientific application of 
warm and cold water treatment, and for persons requiring rest and 
change. Complete system of hydropathic, galvanic, and medicated 
baths, For prospectus, apply to T. RAYNER, M.D , Great Malvern. 


MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL- 
FIANELLO METEORITE THAT FELL FEBRUARY 1x6, 1883. 

Also some RgrE AND CHoice MINERALS, FOREIGN ROCKS, 
ac., &c, 











List on Application. 

: Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus. 
Catalogues free. 

SAMUEL HENSON, 


277, STRAND, LONDON, 
a Opposite Norfolk Street. 


MACMILLAN AND BOWES, Cambridge, 


have now teady a Catalogue of Mathematical Books, including the 
Library of the late Prof. Challis. Cambridge Philcs. Soc. Transac:ions, 
various vols.; Proceedings, complete ; Mathematical Questions from the 
Educational Times, 38 vols. ; Cambridge Mathematical Journal and 
its continuations, 31 vcls.; Messenger of Mathematics, 17 vols.; Louis- 
ville Journal, vols. 1 to 20; Lendon Mathematical Soc. Prcceedings. 
13 vols. ; Taylor’s Scientific Memoirs, complete ; Astrcnomical Obser- 
vations at Greenwich, Edinburgh, Oxford, Cambr.dge, St. Petersburg, 
&c., &e. 


FERNS, A SPECIALITY, 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, . 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes. 


Duet ILLUSTRATAD CATALOGUE (frice 6d), contains much 
valuable information, as well as “ Hints on Fern Cultivation. 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
loy quotations, may be had free on application. 


* W. & J. BIRKENHEAD, 


FERN NURSERY,SALE, NEAR MANCHESTER, 
o ü i , 


STUDIO, 57, NEWHAL 


T. B. has last week sent to his s 
and description. i e has arranged 
Microscope a: the€nternational Fi 
which is to be opened on the 12.h 0 ; 
_ Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. e 


Specimen Tube, Oae Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of 41 €s., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Nine @arts, 15. eagh. 


TWO-GUINEA SILVER KEYLESS 
LEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSH@AM, 
4, CHANGE ALLEY, CORNHILL, LONDON, 
Makers of Capt. Nordenskjéld’s Chronometer® also of Dr. Livingstone’s 


and of Capt, Nares’. 
WRITE FOR DESIGNS. 


THE ALFIANELLO METEORITE. 


JAMES R. GREGORY has received numerous Examples of thzs latest 
and interesting Meteortc Stone which fell on February 16, 1883, and are 
now offered at moderate prices. 

Specimens of many other Meteorites now in stock. Fists may be had of 


JAMES R., GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 


TO ASTRONOMERS. — 


Intending Purchasers of ‘Telescopes should senf for “ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and ‘‘Appendix,”’ containing important Testimonials 
as to their efficiency, &c.,&c Post free Nine Stamps. 


G. CALVER, F.R.A.S., 


HILL HOUSE, 
WIDFORD, 
CHELMSFORI)). 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, has 
on sale Specimens of the above; also Cut Precious Sf®mes in all Colours. 
Precious Stones valued and bought. 


12, FRITH STREET, SOHO, W. 
MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, ®ikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite. 
Tachylite, Trachyte, &c., 1s. Cd, and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 
&c. 


TREET, BIRMINGHAM. , 


scribers Perch S awn, with drawing 
exhibit Living Organisms under the 
eries Exh,pition at South Kensington, 














THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


LIFE ASQURANCE AND ANNUITIES, 
LIFE ASSOCIATION OF SCOTLAND. 


e 
ASSURERS OF ALL AGES, 


Having the prospect of at least average life, will find in the Association’s 
BONUS SYSTEMS advantages far exceeding what can be obtained under 
any of the ordinary systems. 


See Illustrations in Prospectus. ® 


CLAIMS PAID AND BONUSES se ase ome 44,335 729. 
ANNUAL REVENUE nee oee ae ve ane 451,304. 


LONDON : 5 LOMBARD STREET, anp 123, PALL MALL. 
EDINBURGH: 82, PRINCES STREET. 


a ao a 
WANTED, a Copy of NATURE No. 513.—Address, 
Office of NATURE, 29, Bedford Street, Strand. 


$ 
May 10, 1883] ° 





Now Ready, Price 5s. 


THE JOURNAL OF THE ANTHROPO- 


LOGICAL INSTITUTE of GREAT BRITAIN and IRELAND. 
May, 1883. Vol. XII. Xo. 4, 142 pages, with 3 Plates, Woodcuts, 
Title-page*and Index, contains Papers by the Right Hon. Lord Talbot 
de Malahide, Cant? R. F. Burfpn, and Commander V. L. Cameron, 
Lieut.-General Pitt-Rivers, Mr. fark Hutchinson, Mr. Francis Galten, 
Dr. G. W. Parker. Mr. A. WSHowitt, Mr. W. S. Duncan, and Mr. 
H. H. Howorth; also the Reporiff the Council f@ the year 1882. 


TRÜNER@ O., Ludgate Hill. 


° JOURNAL OF THE SOCIETY OF 
TELEGRAPH ENGINEERS AND OF 
‘ ELECTRICIANS. 

Edited bg Professor AYRTON, F.R.S. 


contains Illustrated Articles on :— 
e Measurement of Electricity for Commercial Purposes,” by J. 
Shoolbred. e 
‘*New Telephone Transmitters,” by J. Munro. 
Together with Original Communications, and Abstracts from Foreign 


Periodicals. 
Price Three Shillings. 
E. & F. N. SPON, 16, Charing Cross, London. 
$$ —_—g mmm mm 


THE BREWERS’ GUARDIAN: 


A Fortnightly Papee devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Revrew or THE MALT AND Hop TrRapDEs; AND WINE AND SPIRIT TRADE 
RECORD. 


The Organ of the Country Brewers. 







No. 
wi 


“The Brewers’ Guardian ’”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s 6g. per annum, post free, dating from any quarter-day. 
Singie copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 


THE “HANSA” 


Published since 1864 in Hamburg, is the onl 
paper in.Germany dedicated exclusively to 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritimg Affairs in every respect. Every second Sunday one 
Number in 4to at lott: frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year furnished subsequently. Price 
r2s. for twelve months. Advertisements 4d. a line widely spread by this 
paperi considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. 


Edited by 
W. v. Freepen, M.R., Hamburg, Alexander Street. 8. 


independent professional 
aritime Objects. Essays, 





On the rst of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BRITTEN, F.L.S., British Museum. 

e E 
ConTENTS.—Original Articles by leading Botanists.—Extracts, and 
Notices of Books“ind Memoirs.—Articles in Journals.—Botanical News.— 

Proceedings of Societies. 
Price rs. 3d. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO.. 54, Hatton Garden, E.C. 
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THE ZOOLOGIST: ° 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S$ Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well known naturaligts in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; Bytish lagd an@ fresh- 
water mollusca, with remarks on the haunts and habits of the spectes; and 
other matters of general interest to thoce who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branch#s of xoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, r, Paternoster Row. 


Now Ready, Part XXI., price 3s. 6d. 


e BRAIN: 
A JOURNAL OF NEUROLOGY. 
. EDITED BY 


BUCKNILI® M.D, F.R.S., J. CRICHTON-BROWNE, M.D., 
D. FERRIER, M.D., F.R.S., J. HUGHLINGS-JACKSON, 
M.D., F.R.Q., and A. DE WATTEVILLE, M.A., M.D. 
Contents. s 

ORIGINAL ARTICLES ?— © 

On the Pupiléin Emotional States. By Samuel Wilks, F.R.S. 

On Citne Atrophic Spinal Paralysis in the Child, &c. By W. Erb, 

M 


ToC: 
LL.D., 


On Epilepsy, in its Relation to Ear-Disease. By J. A. Ormerod, M.D. 

The Influence of Hereditary Syphilis in the Production of Idiocy or De- 
mentia. By Jadson S. Bury, M.D., B.S. Lond. 

Observations on a Case of Cerebral Cortico-Medullary Glioma. By David 
Ferrier, M.D., F.R S. 

_ Inco-Ordination. By Charles Mercier, M.B. 
CLINICAL CAsES :— . s 

eae A sbi Meningo-Myelitis, &c. By C. F. Coxwell, M.B. 

tab.) 

Two Cases of Acute Spinal Cord Disease. By Stephen Mackenzie, M.D. 

Case of Fracture of the Skull in which Conjugate Deviation of the Eyes 
was removed by Trephining. By George Thompson, M.D. 

Reviews AND NoricEs oF Books :— 

Erichsen on Concussion of the Spine, Nervous Shock, and other Obscure 
Injuries of the Nervous System, in their Clinical and Medico-Legal 
Aspects—Page on Injuries of the Spine and Spinal Cord without 
Apparent Mechanical Lesion and Nervous Shock, in their Surgical and 

edico-Legal Aspects. By A. Hughes Bennett. 

Vallon, ‘‘ Dela Paralysie générale et du Traumatisme dans leurs Rapports 
réciproques.” By Herbert W. Page. 

Guy on the Factors of the Unsound Mind and the Plea of Insanity. By 

. Crichton-Browne. 

Fournier, ‘‘De I’Ataxie locomotrice d’Origine syphilitique.” By A. de 

Watteville. e 
CRITICAL DIGESTS AND ABSTRACTS OF JOURNALS. $- 

Thomsen’s Disease. By Paul M. Chapman, M.D. 

Petrina on Sensory Disturbances from Cortical Lesions—Remak on the 
Localisation of Lead Paralysis in the Lower Extremities—Schulze on 
Tetany and the Mechanical Excitability of Human Nerves—Demange 
on the Relation of Senile Trembling to Paralysis Agitans—Demange on 
the Loss of Teeth and Crises (Gastric and Laryngeal) in Locomotor 
Ataxy—Berger on Idiopathic Cramp of the Tongue and of the Cre- 
masters—Vierordt on the “ Shoulder-Arm Type” of Paralysis—Bern- 
hardt on a Case of Isolated Paralysis of the Supinator Longus—Schulze 
on the Morbid Anatomy of Infantile Paralys:s—Waller on the Latent 
Time of the Opening Contraction. By A de Watteville. 

Marcacci on Experiments on the Cerebral Motor Centree—Lewaschew on 
the Innervation of the Cutaneous Vessels—Setscher®w on Galvqnic 
Phenomena in the Medulla Oblongata of the Frog. By A. Waller. 

MACMILLAN & CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. e 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 


SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , ` 
JEAN BAPTISTE ANDRÉ DUMAS 
RICHARD OWEN. : 
JAMES CLERK MAXWELL. i 
JAMES PRESCOTT JOULE. 


WILLIAM SPOTTISWOODE. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price ss. 
the Set of 2% Portraits in a Handsome Portfolio for £5 105. od. carriage paid. 
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be 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.O.’s payable to MACMILLAN & CO, Ë 
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8° CARAT GOLD.) MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


BRACELETS. 
‘BROOCHES. 
° NECKLACES. 
LOCKETS. 


THE INTRODUCER OF 18-CaRAT GoLD JENELEEH DIAM 
BOND STREET, W. 
LON DON, CEYLON, JAPAN. 


“PREGIOUS STONES & GEMS.” 
By EDWIN W. STREETER, F.R.G.S, 


THIRD E®ITION, Price 15s. 


THE GREAT 
DS OF THE WORLD. 
By ED W. STREETER, F.R.G.S. 
SECOND EDITION. Price 7s. 6d. * 


=f. r Lo + 
BELL & SON, York Street, Covent Gardgn. 





Price 6d., by post 7d. 


VICTORIA UNIVERSITY,— Addresses by 


the Vice-Chancellor and by the Chairman of€he Board of Studies at 
the First Meeting to c nfer Degrees, November $, 1882. 


J. E. CORNISH, 33, Piccadilly, Manchester. 





Price 2s. 6d. . 


The OWENS COLLEGE COURSE OF 
ELEMENTARY BIOLOGY. Part I. ‘The Frog: an Introduction to 
Anatomy and Histology. By A. MILNES MARSHALL, M.D., 
D.Sc., M.A., Professor of Zcology in Owens Cullege. 

se Clearly written and admirably explicit.’’ ‘‘ There is no doubt that if 
teachers are wise they will use this admirable little book.’’—A cadenzy, 
: London: SMITH, ELDER, & CO. 
Manchester: J. E. CORNISH. 


e UNWIN’S HALF-HOLIDAY HANDBOOKS. 


‘ We could not do better than consult one of these cheap ‘Handbooks.’ ”’ 
Times. 


GUIDES TO RAMBLES ROUND FA- 
VOURITE LOCALITIES :—I. ec Thames. II. Reigate. 
a Dorking. IV. Richmond. V. Geolegical Rambles round London. 

peep Seater VII. Greenwich and Blackheath. VIII. 

Croydon Bromley. X. Sydenham. XI. Wimbledon and 

Putney. With Maps, aia and Bicycle Routes. Crown 8vo, 
Paper Covers, 97#.; Cloth, 19. 

‘London: T. Fisher Unwin, 17, Holborn Viaduct, E.C., and of all Book- 

sellers and Railway Bookstalls. 


TIME BY THE TRANSIT INSTRUMENT, 


A POPULAR TREATISE ON THE 


TRANSIT IRSTRUMENT. By LATIMER CLARK. Cloth 8vo, 
55., post free. f 


TRANSIT TABLES, Published Annually, 


giving the Transit of Twenty of the Principal Stars for every Evening 
of the Year, Computed from the Nautical Almanac in ordinary time. 
JTntended for popular use in Brey part of the Globe. By LATIMER 
CLARK. Cloth 8vo, 25 


TRANSIT INSTRUMENT of Improved 


Form and of the highest quality, complete with Lamp, &c., rain., 
£9 175. 64; 18in. ditto, £13 10s, These Instruments will be sent on 
a desired 


FROST, 6, Westminster Chambers, London, S.W. 











Just Published, 80, with 33 Illustrations by Wolf, Whymper, Keulemans, 
and Thorbund. 


SKETCHES OF BIRD LIFE FROM 


TWENTY YEARS’ OBSERVATIONS OF THEIR HAUNTS 
AND HABITS. By JAMES EDMUND HARTING, Anthor of 
“ A Handbook of British Birds,” ‘“ Rambles in Search of Shells,” &c. 


London; W. H. ALLEN & CO., 13, Waterloo Place. 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


"REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les _ 
progrès de l'électricité, 


-. Rédacteur en chef: W. de FONVIELLE. 
at ae E, de CLISSON: Directeur. 


l Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 


2@ BupGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 


NEW EDITION OF PROFESSOR TYNDALL’S 
WORK ON SOUND. 


SOUND. By John Tyndall, D.C.L., LL.D., 


F.R.S., &c., Professor of Natural Philosoph y in the Royal Institution. 
Fourth Edition, revised and augmented. Price sos. 6d. 


London: LONGMANS & CO.. 


Third Series, in Crown 8vo, price 7s. 6d. cl th. 


LIGHT SCIENCE for LEISURE HOURS. 
By RICHARD A. PROCTOR, B.A. Cantab. 





Contents :— 7 

1. Great Solar Eclipses, ! 14. Vivisection. 

2. Two Years Later. 15. The American Tariff. 

3. ‘The Eclipse of 1870. 16. Origin of our Race. 

4. Yet a Year Later. 17. A Late Beat Race. 

5. The Eclipse of 1871. | 18. Are we Jews? 

6. The Eclipse of 1878. | 1g Paradcxes and Paradoxists. 

7. The Earth in Metecsric Stadow. | 20, Influence of Marriage on Death 

8. Condition of the Larger Planets. | and Crime. 

9. A Great Solar Outburst, ; 21 Increase of the Population. 
xo, Comets. ' 22. Collisions at Sea during Fog. 
1x. The August Meteors. | 23, Tre Eyes of Science. 

12. Lottery Schemes. 24. Great Sun Spots. 
13. Conduct and Duty. 





London: LONGMANS & CO. 





Now ready, Crown 8vo, cloth, 4s. 6d. 


THE STUDENT'S MECHANICS: 


AN INTRODUCTION TO THE STUDY OF. 
FORCE AND MOTION. 


By WALTER R. BROWNE, M.A., C.E., 
Late Fellow of Trinity Co!lege, Cambridge. 


“The successful prosecution of Mechanics de 
obtaining a clear and thorough mastery of a few leading Principles, the 
Foundations on which the Science rests. To exhibit these FOUNDATIONS 
clearly and fully, ‘The STUDENT’S MECHANICS’ has been expressly 
designed.” —Preface. 

CHARLES GRIFFIN & CO., Exeter Street® Strand, London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Doveras, R. McLacuan, F.R.S., 
E. C. Ryg, F.Z.S., E. Saunpgrs, F.L.S., and B, T, STAINTON, F.R S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on ali subjects connected with Entomology, and especially on the Insects of 
the British Isles. : 

Subscription—Six Shillings per Volume, post free, 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 75. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above» 


ends mainly on the 


e 
The volumes com- 


@ address, 


OS r I 
JOH. AMBR. BARTH, éditeur, 
R LEIPZIG, Johannesgasse 34. 


PERIODICA. 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877). Jährlich 3 Bde. oder 12 Hefte. 8°. AZ 31. 

Beiblatter zu den Annalen der Physik und Chenfie. Herausge- 
geben seit 1877 von G. u. E., WIEDEMANN. Jährlich r2 Hefte. 8° M 16. 


Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Journal fir technische und öconomische Chemie’’) herausge- 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis 
1869). Neue Folge (s (seit 1870) he erausegegeben von H. Kose und E. v. 
Meyer. Jährlich 2 Bande in 22 Heften. 8°. æ M 22. 

Vollständige Verlagsverzeichnisse werden jederzgit, auf [Verlangen franco 

zugesandt, , 
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` Quarterly we... 4: s. 4 6 
To the United States, the&\Continent, and all places 
within the Postal Union :— é 
°. A s d. 
Yearly s s s o o s a w a « 30 6 
e ë Halfyearly. . . a . . . . I§ 6 
Quarterly . . . » ses + 8 0 


CHARGES for ADVERTISEMENTS. 


One-Eighth Page, or Quarter Column . 
Quarter Page or Half a Column @. . . . . 


Half a Page, ora Column. . ..... =, 
Whole Page 2 s so s ga +. abe aua co & 
Post Office Orders payable to MACMILLAN & CO, 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


e Biary of Socicttes 
I.ONDON 
THURSDAY, May 10. 

Roya Society, at 4.30.—Theory of Magnetism based upon New Experi- 
mental Researches: Prof. Hughes, F.R.S.—Remarks on the Soundings 
and Temperatures obtained in the Faeroe Channel during the Summer of 
1882: Capt. Tizard, R.N.—Prelminary Note on the Innervation of the 
Mammalian Heart: Dr. Wor ldridge.—N ote on the Motor Roots of the 
Brachial Plexus. and on the Dilator Nerve of the Iris: Dr. Ferrier, F.R.S. 

MATHEMATICAL SocistTy, at 8.—Relaticns between the Common Points 
and Comm m Vangegpts of Two Cones: Prof. Genese.—On the bY tion of 
a Particle on the Surface of an Ellipsoid: W. R. W. Roberts. —Two 
Concentric Circles : R. Vucker.—Unicursal Twisted Quartics, Part 1I.: 
R. A. Roberts.—*pherical Harmonics, Part II : Rev. M. M. U. Wilkinson. 

SOCIETY OP TELEGRAPH ENGINEERS, at 8.—The Electric Holophote Course 
Indicator, for the Prevention of Collision at Sea: J. H. A. MacDonald.— 
Electro-Motors and their Government: Professors W. E. Ayrton, F.R S., 
and John Petry. 

ROYAL INSTITUTION, at 3.—Count Rumford: Prof. Tyndall. 


RIDAYF, May 11. 
ROYAL ASTRONOMICAL SOCIETY, at 8. 
ROYAL INSTITUTION, at 9.—Oysters and the Oyster Question: Prof. Huxley. 


SATURDAY, May 12. 

Prysicar Society, at 3.—An Experiment Illustrating Motion produced by 
Diffusion: C. J. Woodward.—A Complete Determination of a Double 
Convex Lens by Measurements on the Optical Bench: Prof, Clifton, 
F.R.S.—Some Uses ofa New Projection Lantern : W. Lant Carpenter.— 
Determinati-n of Chemical Affinity in Terms of Electromotive Force. 
Part VII. On the E.M.F. of Clark’s Mercurous Sulphate Cell, and on 
the Work done during Electrolysis: Dr, C. R. A. Wright, F.R.S., and 
C. Thompson. 

Roya Botanic Society, at 3.45, 

ROYAL INSTITUTIN, at 3®-Geographical Evolution: A. Geikie, F.R.S. 

TUESDAY, May 15. 

Enei CoLLEGE ScIi#nce Society, at 8.—Physiological Botany: J. W. 

roves. 

ROYAL INSTITUTION, at 3.—Physiological Disc-very : Prof. McKendrick. 

WEDNESDAY, May 16. 

METEOROLOGICAL SOCIETY, at 7.—Composite Portraiture adapted to the 
Reduction of Meteorological and other similar Observations: G. M. 
Whipple, F.R.A.S,—Note on Atmospheric Pressure during the Fall of 
Rain: H. Sowerby Wallis.—Meteorol :gical Observations at Zanzibar, 
East C@ast of Africa, during 1880-81: Surge: n-Major C. T. Peters, M B. 
—Diurnal Rainfall at Bangk k, Siam: Capt. G. H. Inskip, F.R.G.S.— 
New Method of Reading a Thermometer and a Hy gremeter at a Distance 
by means cof Electricity: Arthur W., Waters, F.G.S.—An Integrating 
Anemometer: Wiliam F. Stanley.—QObhservations on the Force of the 
Wind at Sea: David W. Barker. 


THURSDAY, May 17. 
CHEMICAL SOCIETY, at 8.—(n Photographic Action Studied Spectrose »pic- 
ally: Capt. W. Abney, F.R.S. 
Rovat INSTITUTION, at 3.—Count Rumford: Prof. Byndall, 
FRIDAF, May 18. 
ROYAL INSTITUTION, at 9,- Domestic Industry in the Villages of Russia: 


Prof. Turner. 
SATURDAY, May rg. 
ROYAL INSTITUTION, at 3.— Russian Social Life: Prof. Turner. 
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DECE: THIS 
-PI LES: MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 
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LIGHTNING CONDUCTORS. 


® 
Experience, accumulated since the time of Benjamin Franklin, proves 


conclusively that a Conductor made of Copper of adequate size is the bes 
of all appliances for the protection of every description of building from th 


estructive effects of lighPhing. 


NEW ALT, & Co’s 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all torts the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 


It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. e 


R. S. *NEWALL & CO., 

130, STRAND, W.C.e 36, WATERLOO ROAD, LIVERPOOL e 
68, ANDERSTON QUAY, GLASGOW, 

MANUFACTORY-—-GATESHEAD-ON TYNE, 


SECOND EDITION, 
GREPFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Wocdeuts. 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. a 


NOTICE OF REMOVAL. 


JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE OF 5, BRIDE ST., AND a, FOSTER LANE). 


HOW’S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 





LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls. (fice, 37, Southampton Street, Strand, W.C. 


LA SEMAINE FRANCAISE: Journal Français pour 


Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Aboune- 
ment franco par la poste—un an, “5s. 2@.; six mois, 75. 7d. Prix gd. 
@ chez tous les librairies et aux pares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, we, oc 
LA SEMAINE FRANCAISE,—“‘La Semaine rran- 
çaise” has been brought out in Londen for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success,’’— Graphic, 


LA SEMAINE FRANCAISE.—* The numbers before 


us are full of goad things. .... Tt will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all thos® 
many households where French is cultivated. The printing is very well 


done, ”—Queen. 
TERMS OF SV ESCKRIPTION!— S. d 
Three Months .. woe a u s.s © gj 10 
Six T een ona ree eae ‘ nee 7 7 
Twelve ,, awe sine om ane oe on 15 2 e 


P.Q.0. payable to T. Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Office,e37, Southampton Street, Strand, W.C. 
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ť. HEHEARVEY AND PEAK, 
z SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 
e 2 BEAK STREET, REGENT STREET, LOND 


THOLLON’S PRISMS AND DIRECT VISION prisms FOR 


N, W. 
OJKCLION. ° 


PHILOBCPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCTION 
ACOUSTICS, LIGHT,eHEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. z 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE.” 





THE EMPRESS LAMP, ae Described and 


Figured in the English Mechanic, July 1, 188r, burns mineral oils in 
the most perfect manner without a chimmey, and with entire freedom 
from smoke, smell, or danger of explosiog. The light afforded is 
whiter, steadier, cooler, and cheaper than Beat of any other lamp in 
the market. Price, in best quality nickel plate, reduced to 35s. Full 
e particulars on application to G. C. LEWZS & SON, Electric Bell 
itters, &q@p Office: ra, Lowndes Terrace, Knightsbridge, London, 
S.W. Price Lists of Electric Bells on application. 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 


Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 


s Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp.; PHOTOGRAPHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also at 
3a and 4, LITTLE BRITAIN, and ọ, KIRBY STREET, E.C. 


©. TISLEY & © 
OPTICIANS; 7 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHCONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, 10s. d. 


Š MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 





I 72, 


Price Lists of Electrical and Acoustic Apparatus, with Drawings 
Description of the Harmonograph. Post Fret, 2d. 


Er 
ESTAB. Df 852, 


PATRONISED BY HER MAJESTY THE QUEEN. 


First Prise Medals Brussels afd Philadelphia International Exhibitio 
1876. Silver Medal Crystal Palace Electrical Exhibition. 


SANDERSON & COMPANS 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


SOLE INVENTORS OF THE SOLID COPPER TAPE LIGHTNING CO 

DUCTOR in Conti: uous Lengths without Joints, as now being fixed by 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Stra: 

the City of Londoa Schools, Thames Embankment, City Guilds Techni 

College, &e. COPPER RO E CONDUCTORS from ONE SHILLI 

per foot. ELECTRIC pee tg eae BELLS, SPEAKI? 
; &e. 


LEADENHALL HQUSE, 


iol, Leadenhall Street, London, E.C, 
(Late 44, Essex Street, Strand, W.C.) 


NORTH BRITISH AGRICULTURIS 


is the only Agricultural Journal in Scotland, and circulates extensiv 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and oth 
interested in the management of landed ge®perty throughout Scotl: 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on 
Continent of Evrope, Amerioa, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon 
time for the evening mails, and contains Reports of all the principal Brit 
and Irish Markets of the week, besides Telegraphic Reports of those h 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinari. 
in the country, and is invaluable to the breeder and feeder as a guide to ! 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Soci 
of England, the Royal Apriema Society of Ireland, the Highland z 
Agricultural Society of Scotland, the Scottish Chamber of icultu 
S AN pe principal Agricultm al Associations giroughout Great Britain : 

For Advertisers addressing themselves to Farnes a better medium d 
not exist. 

Price 3d. By post ae. Annual Subseription, payable in advance, 14! 

Offices—377, High Street, Edinburgh; and 145, Queen Victoria Stre 
London, E.C. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843.- 








FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By MICHAEL FOSTER, 


M.A 


M.D., LL.D., F.R.S., Prelector in Physiology and Fellow of Trinity College, Cambridge. With Illustrations. - Fou 


Medium 8vo. 21s. 


Edition, Revised. 


‘Dr, Foster has conbined in this work the sont lelgng desiderata 
we can confidently gecommend it both to the student and to t 


ant, the facts recorded being as reliable as the reasonings are sour 


clearness. . . . After a careful perusal of the entire wor 


practitioner as being one of the best text-books on physiology ext 


in all text-books—comprehensiveness, brevity, a 


whilst the arrangement and the style are alike excellent.” — The Lancet. a 
et Tt ts certainly by far the most important addition to the general literature*of the science which has appeared in this langue 


since the first edition of Kirk’s ‘Manual’ was published... . 


It is clearly written, most logical in its arguments, and full of t 
most suggestive hints for workers on the subject.” — Zhe Atheneum. 


SECOND EDITION, REVISED AND ENLARGED. 


° THE ELEMENTS OF EMBRYOLOGY. By 


M. Foster, M.A., M.D 


LL.D., F.R.S., Fellow of aud Prælector in Physiology in Trinity College, Cambridge, and the late FRANCIS | 
BALFOUR, M.A., LL.D., F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal Morphology in { 


University. Second Edition, Revised.” Edited by ADAM 


SEpGwickK, M.A., Fellow and Assistant Lecturer of Trin 


e College, Cambridge, and WALTER HEAPE, Demonstrator in the Morphological Laboratory of the University of Cambrid; 


"With IẸustrations. Crown 8vo. Ios. 6a. 


@ MACMILLAN AND CO., LONDON, W.C. 


[Ready next week. 
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Preparing for Immediate Publication. 


6 
Popular Edition. Complete in One Volume. Crown 8vo. : 
a“ Rarely has a great discovexy been described with such literary shill combined with such fulness ®%of knowledge and depth 
of research.” —Academy, 5 à 


| BARON ORDENSKIÖLD'S POLAR VOYAGE, — 


WITH PORTRAITS ENGRAVED ON STEEL BY G..J. SRODART, NUMEROUS WOODCUT . 
ə ILLUSTRATIONS, MAPS, ETC. 


; THE | , 


VOYAGE OF THE VEGA 
‚ROUND ASIA AND “EUROPE. | 


With a Historical Review of previous Voyages along the 
North Coast of the Old World. 


By BARON A. E. VON NORDENSKIOLD, 


Commander of the Expedition. 


TRANSLATED By ALEXANDER LESLIE, Author of Nordenskidld’s “Arctic 


Voyages.” 
A : 
ee The Complete Library Edition in 2 Vols, Medium Buo, 455., may still be had. 


The Times says :—‘‘ Baron Nordenskiéld’s circumnavigation of Asia and Europe will always staid out as uniqfle among the 
many ventures that mark the progress of geographical knowledge, and his more than ample narrative of the memorable voyage must 
take an equally singular place in the literature of navigation and discovery. It is difficult to write of these volumes except in terms 
of enthusiasm that might seem like indiscriminate exaggeration. But we know of no Arctic record, and csearcely any narrative of 
exploration, so complete and satisfying, so clear and orderly, so exhaustive of all that is known of the region with which it is 
concerned. The style and tone of Baron Nordenskidld’s work quite rise to the epoch-making character of the voyage which :t 
records. . . . The book, moreover, is copiously illustrated, and there is quite an atlas of maps, from the rude guesses of the 
tenth century down to the beautiful charis which are the immediate results of the voyage of the Vega. Again, as a fitting 
accompaniment to thi® instructive series of maps, we have portraits of many of the heroic men who have in one way or the other 
been connected withethe exploration of the North-East Passage.” ‘ 

“ Baron Nordenskiéld’s shrewd and original observations are a valuable contribution, not only to science, but to que 
world-wide interest. . . A book brimming with matter of the highest interest.” 


The Saturday Review.— ‘It is one of the most valuable and interesting records of discovery that ever were madf, There is, 


e i en ET IS 
indeed, so much information of so many varied kinds in these two volumes, that one critic can scarcely review it single-handed. . . . 
His volumes are equally interesting to the historian of Arctic adventure, to the naturalist, and to the anthropologist. His book is 
. a r a ‘ a à “3 
perhaps, better illustrated, in a scientific sense, than any other of our time, and is full of matters delightful to every one who extends 
his readPhg beyond novels and newspapers.” 


The Athenæum,—“ It is unquestionably a great work by a great traveller. . . . The zøsissima verda of the man whose keen 


a a è > 
mind devised, and whose energy carried cut, one of the noblest enterprises of onr day, must possess a value which time instead of 
lessening will steadily enhance. ,.. The translator, like the engravers and the chartographers, has performed his task in a way 
whigh deserves a word of praise.” 


stions uf 


The Spectator.—‘‘ Baron Nordenskidldetells his story in an attractive manner... . A journey unique in many respects in the 


chronicles of Arctic adventure... . Will long be remembered as the chronicle of one of the greatest triumphs won by human energy 
over the mighty barriers of nature.” ; 





e 
Nature.—“ A work abounding in interest, and in every way worthy of the important expedition of which it is the outcome,” 








The Pall Mall Gazette.—“ A very fascinating book.... It comprises in itself enough matter to make up three or four 
ordinary books, each of high merit in its own particular line.” 
St. James’s G'azette.—‘‘ A manly account of a brave and hazard ous expedition.” ae 





Royal Geographical Society’s Proceedings.—‘‘ This fascinating work. ... The ability of the author and of the meinbers of 


his staff in so many branches of science, the great extent of the journey, have resulted in the accumulati i 

l i nee, ation and elaboraéion of 
mass of material of the highest possible interest, whether to the geogra; her or general reader. . . . The historical portion . ý ee 
found of great utility,and the rgferences to authorities given in the notes enable the reader to extend his rerearches with fagligt” 


MACMILLAN AND CO., LONÐON. ° 
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ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVERSARY MEETING will be held (by permission of the 
Chancellor and Senate) in the Hall of the University of London, as ee 
Gardens, on MONDAY, May 28, at half-past 2 p.m., the Right Hon. 
LORD ABERDAR Eg President, in the Chair. : 

The DINNER will take place at Willis’s Rooms, King Street, St. James’s, 
at 7 p.m.on the same day. 

The Right Hon. LORD ABERDARE, President, in the Chair. 

Dinner Charge, 21s., payable at the door; or Tickets may be had and 
places taken at 1, Savile Row, Burlington Gardens, up to noon on Saturday, 


May 26. f 
The Friends of Fellows are admissible to the Dinner. 


ae a 
ENGLISH COINS FROM WILLIAM L 
TO VICTORIA. 


We have lately made great additions to our extensive Collection, and have 


on view and sale a great variety, including many very cheap and some rare 
and valuable Coins Lists of some can be had free. 


W. S. LINCOLN & SON, 
6.NEW OXFORD STREET, LONDON. 


Important Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Latest Complete Kdftion, including all the Supplements; 9 Large Vols. 
8vo, cloth, New (Longmans, 1881), for £8 8s., carriage paid (sells at 
#15 25.). EARLY APPLICATION NECESSARY t secure above at this price. 
Apply direct to Wa. F. CLAY, Bookseller, 2, Teviot Place, Edinburgh. 


MAPPIN & WEBDB’S 
oe Ne Seas ee ee CHESTS 





PLATE 
CUTLERY 


COMPLETELY 
FITTED, 


All Sizes in Stock. 


i 


SPECIAL 


DETAILED LIST 
FREE. 


OXFORD STREET! WEST END; AND 
MANSION HOUSE BUILDINGS, GITY, 
LONDON. 

MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 
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THE NEW WEATHER COMPASS. 


(Klinkerfues” Patent). This Instrument wiil be found of the greatest 
value for Weather Forecasts, both in a scientific and practical poirt of view. 
No calculation required. Price 43 3s. od. For Prospectus appl¥ to 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 
————~—_— - Dn 


NEGRETTI AND ZAMBRA’S 
METEOROLOGICAL INSTRUMENTS. 


RAIN GAUGES. 


GLAISHER’S RAIN GAUGE, 8-inch. 


THE METEOROLOGICAL OFFICE RAIN 
° GAUGE, 8-inch. 


SYMONS’ IMPROVED SNOWDON 
GAUGES, 5-inch, 


With Graduated Measuring Glasses divided to 
rigth of an inch, 





RAIN 





SPECIAL RAIN GAUGES of LARGE CAPACITY 
for Tropical Countries. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS 70 


Her MAJESTY THE QUEEN, 
HOLBORN VIADUCT, . 
45, CORNHILL,s& 122, REGENT STREET, LONDON, 
PHOTOGRAPHERS—CRYSTAL PALAGE, SYDENHAM. , 
Illustrated Price Lists posted free. ä 
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- of Fishes, especially in Relat.on to their Fossil Forms, in the British 
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LIVING SPECIMENS FOR. THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 





MICROSCOPES. 


Uneq alle? by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 







e PTE j ; STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 
ND WHEELER, ‘ T. B. hpi dan week a n a subscribers Bursaria maea with 
š : 8N. Tollington Road, Holle , : rawing and description. He has also been s owing at the Fisheries Exhi- 
° ta ORIRETON 450A olloway, N., London on at 756). P mu Ea eae char ee (Fish 
Se oe, De SS eee arasite), Maring Diatoms (as fog for Oysters), Amoeba, Conoc ilus volvox, 
THE MASON SCIENCE COLLE GE, Volvox globator, E i sowerbii@(the Freshwater Jelly-fish), 
BIRMI NGHAM Stephanoceros Eichornit, &c. - 
à : _ Weekly Announcements will be made in this place of Organisms T. B. 
APPOINTMENT OF DEMONSTRATOR LN PHYSICS is supplying. : 
DEPARTMENT. f 


Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Stx Months for Subscription of L I IS., 
or Twelve Tubes for tos. 6d. 


The Council invite APPLICATIONS, on or before the goth of JUNE 
next, for the above Appointment, the duties of which will commence on the 
rst October. 

Particulars of the salary and conditions will Me sent on application to the 
Secretary, Mr. G. H. Morcey, the Mason Science College, Birmingham, 
to whom all applications for the Appointment should be sent. 

By a resolution of the Council candidates F especially requested to 


abstain from canvassing. 
R CHAMBERLAIN, Bailiff. 


—~—— = 
SWINBW LECTURES ON GEOLOGY. 
DR. R. H. TRAQUAIR. F.R.S., will deliver?a Course of Twelve 


Lectures, under the above Foundation, on the Structure and Classification 


t 


Portfolio of Drawings, Nine Parts, 1s. @ach. 


TO ASTRONOMERS. 


Intending Purchasers of g[elescopes should send for ‘‘ Hints on Silvered 
lass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and “ Appendix,” containing important Testimonials 
as to their efficiency. &c.,&c Post free Nine Stamps. 


G. CALVER, F.R.A.S.,° 
HILL HOUSE, e 
e WIDFORD, 
CHELMSFORD. 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


eae eee ene a 
THE ALFIANELLO METEORITE. 


JAMES R. GREGORY has received numerous Examples of ths /atest 
and interesting Meteortc Stone which fell on February 16, 1883, and are 
now offered at moderate prices. 

Specimens of many other Meteorites now in stock# Lists may be had of 


JAMES R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88. CHARLOTTE STREET, FITZROY SQUARE, W. 


ee eee 
MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SP&CIMENS OF THE AL- 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 
, AO some RARE AND CHOICE MINERALS, FOREIGN ROCKS, 
XC., QC. 








Museum (Natura! History), Cromwell Road, beginning on Tuesday, June 5, 
at gp.m., to be continued on each succeeding Tuesday, Thursday, and 
Friday, and ending on the 23th June. Admission Free. 


i ee ee ee 
ZOOLOGICAL GARDENS, REGENT’S 
° l PARK. 


The First of the ‘‘ Davis Lectures” for this Seas n will be given by Prof- 
W. H. Frower, LL. D., F.R.S., President of the S>ciety, in the Lecture 
Room in the Society’s Gardens, on THURSDAY, June 7th, at 5 p.m. 
Subject, ‘t'I he Evolution of Ungulate Mammals.”’ 


VICTORIA UNIVERSITY, 
MANCHESTER. 


Preliminary, Intermediate, and Final Eyaminations for Degrees in Arts, 
Science, and Law, will be held in the Owens College in June, commencing 
on the rsth. ~ 

The Preliminary Examination is open to all persons who haye Matricu- 
lated, the others only to thase who have followed prescribed courses of 
study ina College of the University. For further particulars apply to the 


Registrar, ø 
A. T BENTLEY, M.A., Registrar. 
List on Application. 


Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS. AND EVENING CLASSES. 
Blowpipe Cases and Apparatus. 
Catalogues free. 
SAMUEL HENSON, 
277, SWRAND, LONDON, 
Oppogjte Norfolk Street. 


DIAMONDS IN MATRIX. 


R.C. NOCKOLD, Diamond and Oriental Stone Cuiter ‘and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. _ 


12, FRITH STREET, SOHO, W. 


H. & E. J. DALE, * 


Manufacturing Electricians and Opticians, 


Oe ne ee ee Se 
ON SALE, THE CONTENTS OF THE 
CASTLETON MUSEUM. 


This Collection includes a series of objects illustrating Ethnology, Pre- 
historic Archxology (from various parts of the world, many of considerable 
value), Geology, all British strata, about 2500 specimens (the Pleistocene, 
Crag, Oolite, Lias. and Carboniferous being particularly good); Mineralogy, 
abcut 450 specimens (many very fine); an excellent Collection of Stalactites 
and Stalagmites; some hundreds of pieces of Old China and Pottery (prin- 
cipally English) ; Series il'ustrati g British Zoology (the Mammalia good), 
with’ a farge number of miscellaneous Antiquities, Oak Carving, Guns, 
Swords, Kooks, &c. ; 

The Collection has been most carefully arranged, and has been open for 
public inspeCiion for some years. It is at Castleton in the Peak of Derby- 
shire, 72 miles from Buxton, 7 from Chapel-en-le-Frith. ‘To a town or 
public instituticn desiring to acquire a good museum, this is an excellent 
opportunity. 

For further particulars apply to “ Curator,” care of Mr. John Tym, 
Castleton (Derbyshire), 7/4 Sheffield. 


pce tit lain asa 
WANTED, a Gentleman (University Man 


preferred), age not under 2s, to Travel for about Six Months on the 
Continent with a Young Gentleman, having left Harrow. He is 

required to Read with him prior to his going to Oxford.—Address by 
. Letter, C. C., Elm Court, Mitcham, Surrey. ô 


oO Hemer, w mo PO C a amaaa 
HYDROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Great Malvern, for the scientific application of 
warm and cold water treatment. and for persons requiring rest and 
change. Complete system of hydropathic, galvanic, and medicated 
baths. For prospectus, apply to T. RAYNER, M.D , Great Malvern. 


MICRO-PETROLOGY. 


© A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gociss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trgchyte, &e., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


AND 
Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS 
AND CHEMICALS. Z 


Large and Gomplete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp. ; PHOTOGRAPHIC, 64pp. 

26, INMDGATE HILL, LONDON, E.C; also at 
3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


Un the rst of every Month. 


JOURNAL OF BOTANY, 


: BRITISH AND FOREIGN. 
Edited by JAMES Britten, .F.L.S., British Museum. 


Contents.—Original Articles by leadin Botanists.—Extracts, an 
Notices of Books «ind Memoirs.—Articles in Fournals.—Botanical News- 


Proceedings of Societies. 


&c 
> THOMAS D. RUSSELL, Price xs. 3¢. Subscription for @ne Year, payable in advance, 12s. 
48° ESSEX STREET, STRAND, W.C. London: WEST, NEWMAN, & CO.% s4, Hatton Garden, EC. 
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Sues by Auction. 


BIRDS’ SKINS. z 
MR. J. C. STEVENS will Sell by Auction, 


at his Great, Rooms, 38, King Street, Covent Garden, on MONDAY, 
May 28, at half-ymst rz precisely, a Second Portion of the Natural 
History Collection formed by the late W. F. FOOTITT, Esq, of 
Croydon, and comprising the Entire Series of Humming Birds, Birds of 
Paradise, and other Rare and Valuable Spee ; : 
On view the Saturday @rior fromgro to 4, and Morning of Sale till 
e` x2, at atalogues had. 








ss BIRDS’ EGGS AND BIRDS IN CASES. 
MR. J.C. STEVENS will Sell by Auction, 


eat his Great Rooms, 38, King Street, Covent Garden, on FRIDAY, 

June rst, at half-past 12 precisely, the Third Portion of the Natural 

History Collections forrged bv the late W. F. FOOTTIT, Esq., of Croy- 

don, consis%ing of Birds” Eggs, including many rare European Species. 

Bird of Paradise (unique), Tinamons, &c., &c. ; and a fine Collection of 

British Birds (many with young in,down), stuffed and cased. 
On View Morning of Safe and Catalogues had. 


PROFESSORS of BIOLOGY supplied with 


ajl Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 








AMBR. BARTH, éditeur, 


——————— es 
JOH. 
= LEIPZIG, Johannesgasse 34. 


PERIODICA. 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877). Jahrhch 3 Bde. oder 12 Hefte. 8° M 31. 

Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jihrlichi2Hefte. 8°. 4716. 


Journal fiir praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Jourgal fiir technische und Gconomische Chemie”) herausge- 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) herausegegeben von H. KoLse und E. v. 
MEYER. Jahrlich 2 Bände in 22 Heften. 8°. M 22. 

Vollständige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 

zugesandt. 


NORTH BRITISH AGRICULTURIST 


is the only Agricalgiral Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested ın the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royag Agricultural Society of Ireland, the Highland and 
Agricultural Society of Seotland, the Scottish Chamber of ARIEN, 
pan en principala@igricultw al Associations throughout Great Britain and 

re 

For Advertisers addressing themselves to Farmers a better medium does 
not exist, 

Price 3¢. By post 

Offices—377, High 
London, EC. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
e RECORD. 
The Organ of the Country Brewers. 

“The Brewers’ Guardian ”’ is published on the Menings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Singie copies 1s. each. Registered for transmission abgoad. 

Offices—s, Bond Court, Walbrook, London, E.C. 


THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year furnished subsequently. Price 
12s. for twelve months. Advertisements 4d. a line widely spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer ané Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. FREEDEN, M.R., Hamburg, Alexander Street. 8. 


lg. Annual Subscription, payable in advance, r4s. 
Street, Edinburgh; and r45, Queen Victoria Street, 
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THE ZOOLOGIST: , 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


‘Third Series. Edited by J. E. Hartono, F.L.S., F.Z.S., Member of the 


British Ornithologists’ Union ; contains—e 


Original Articles by well known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds ; occurregce of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the specigs; and 
other matters of general interest to those who delight in naeural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books, Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of roclogy. 


here are occasional woodcuts. e 
JOHN VAN VOORST, 1, Paternoster Row. 
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LELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REYSGE HEBDOMADAIRE, 


Scientifique, illuste, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
® progrès de Pélectricité. ° 


Rédacteur en chef: W. de FONVIELLE. 
E. de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 


LE FEVRE AND CO., ENGINEERS, 
26, BupGre Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. s 





LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. 


LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonne- 
ment franco par la poste—un an, z5$. 2@.; six mois, 7s. 7d. Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W C. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 


çaise’ has been breught out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.’’—Graphic. e 


LA SEMAINE FRANÇAISE.—“ The numbers before 


us are full of good things..... It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done.’ —Onee. 
TERMS OF SUBSCRIPTION :— Ss. d. 
Three Months oon on oz eee eve bee 3 IO 
Six 3» een eas oe ess ees ee 7 7 
Twelve ,, ase ‘a es bsi oa oe I5 2 


P.O.0O. payable to T. SPaANswicx, at King Street, Covent Garden, W.C 
Publishing Office, 37, Southampton Street, Strand, W.C., »” 


16s. per Ann., zos. Post Free. D 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 


Herausgegeben von Dr. WILHELM SKLAREK. 


A Weekly Periodical devoted to Natural Science. 
men Numbers may be had through any Foreign Bookseller, 
mence the XVIth volume. 


Berlin: DÜMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 


52 Nos., 16s. Spect- 
1883 will com- 





i On the Ist of every Month, price Sizvence: 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 


FREDERICK Bonn, F.Z.S. | Joun A. Powgr, M.D. 
Epwar A. Fitcu, F.LS. J. JENNER Wer, F.L.S. 
F. BUCHANAN WHITE, M.D. 

Contains Articles by well-known Entomologists on all Branshes ef the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Gourt? 
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18 CARAT GOLD. MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


S BRACELETS. 
e ,BRQOCHES. 
NECKLACES. 
‘LOCKETS. 


TIME BY THE TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE 
Paani INSTRUMENT. By LATIM ER CLARK. Cloth 8vo, 
55., post free. 


TRANSIT TABLES, Published Annually, 


giving the Transit of Twenty of A Principal Stars for every Evening 
of the Year. Computed from the Nautical A@anac in ordinary time. 
Intended for gepular use in every part of the Globe. By LATIMER 
CLARK. Cloth 8vo, 2s. 6d. 


TRANSIT INSTRUMENT of Improved 
Form and of the highest quality, complete with Lamp, &c., rzin., 
49 178. 6d.; 18in, ditto, 413 10s, These Instruments will be sent on 
approval if desired. 

A, J. FROST, 6, Westminster Chambers, London, S.W. 





Price 2s. 6a’. 


TAE’ OWENS COLLEGE COURSE OF 


ELEMENTARY BIOLOGY. Part I. The Frog: an Introduction 
to Anatomy and Histology. By A. MILNES MARSHALL, M.D., 


D.Sc., M.A., Professor of Zoology in Owens College. 
K Clearly written and admirably explicit.” . . . “ There is no doubt that 
if teachers are wise they will use this admirable little book.” —A cademy. 
London: SMITH, ELDER, & Co., Waterloo Place. 
Manchester: J. E. CORNISH. 


GREEK and ROMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F.S.A. dcot., Edinburgh. 


4to, price 21s. 
MACMILLAN & CO.. LONDON. 


THE INTRODUCER oF 18-CaraT GOLD JEWELLERY, 


BOND STREET, W. ° 
LONDON, CEYLON, JAPAN. 


“PRECIOUS STONES & GEMS.” 
By EDWIN W. STREETER, F.R.G.S. 
THIRD EDITION. Price 15s. 


THE GREAT 
DIAMONDS OF THE WORLD. 
By EDWIN W. STREETER, F.R.G.S. 

Secb>naeEpfrion. Price 7s. 6a." 


° 
BELL & SON, York Street, Covent Garden. 


The Saturday Reviews 
May 12th, 1883, says :—We 
can honestly afd that the 
unmounted edition (£2 28.) 
of Messrs, Letts’s Atlas is 
beyond all question the 
cheapest full . compendium 
of geographical information 
to be obtained, and the 
mounted form (£5) one of ` 


TAR G | OMPLETE the most handsome.” 


Detailed Prospectus of LETTS, Limtd. London Bridge, E.O, 











Now Ready, ramo, cloth, 3s. 6d. 


KALLOS. 


A TREATISE ON THE SCIENTIFIC CULTURE OF PERSONAL 
BEAUTY AND THE CURE OF UGLINESS, 


BY 


A FELLOW OF THE ROYAL COLLEGE OF SURGEONS. 
London: SIMPKIN, MARSHALL, & CO. 


The MORPHOLOGY of the SKULL. By 


W. K. PARKER, F.R.S., Hunterian Professor, Royal College ot 
Surgeons, and G. T. BETTAN Y, B.Sc., Lecturer on Botan 
Hospital Medical School. -Illustrated. Crown 8vo. ros. 6d 


MACMILLAN & CO.. Læ@don. 
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SCIENTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 
GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL, 
IR CHARLES WHEATSTONE. 
IR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJÖLD. 


SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 

LOUIS R. AGASSIZ. 
‘JEAN BAPTISTE ANDRÉ DUMAS, 
RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 


WILLIAM SPOTTISWOODE. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. ug or 
the Set of 21 Portraits in a Handsome Portfolio for £5 105. od. carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.0.’s payable to MACMILLAN & id 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 


MACMILLAN’ S MAGAZINE, No. 284. 


FOR J UN E. 
Price Is. 
Contents. 


Chapters | THE OLD VIRGINIAN GENTLEMAN." 
FRENCH SOUVENIRS. 


~ 


THE WIZARD’S SON. By Mrs. OLIPHANT. 


XXIIL—XXIV. 
W. R. GREG: A SKETCH. 
THE SCRAMBLE FOR WEALTH. 
ARTISAN. * 
e ` 


. © 


By A LONDON 


ADDRESS TO THE WORDSWORTH SOCIETY. By 
MATTHEW ARNOLD. 
REVIEW OF THE MONTE. 


MACMILLAN AND CO., LONDON. ° ° 


-May 24, 1893] 
SUBSCRIPTIONS TO “NATURE.” 
7 Ss. d. 


Yearly > e © e a as . . œ 
Half-yearly. . 2. ae a‘ we 14 6 
Quarterly . 7 6 


. 26 the UMted States, the Continent, and all places 
within the Postal Union :— 


, 2 0 


a s s . s ' a s 


3 d, 
WALLY! a na oe a » « «@30 6 
Half-yearly. © æ ..... IS 6 
Quarterly . , . ...... 8.00 


CHARGES for ADVERTISEMENTS. 


°” Three Lines in Column 2s. 6d. gd. per Line after. 


LES d 
One-Eighth Page, or Quarter Column . . . . 0 18 6 
Quarter Page or Half a Column, . . . . . II5 O 
Half a Page, or a Column. . es ..... 350 
Whole Page . . . noaa e 1 ws es 6 60 


Post Office Orders payable to MACMILLAN & CO, 


OFFICE: 29, BEDFORD STREET, STRAND, W.C, 


e iarv of Socict(es 


R LONDON 
THURSDAY, MAY 24. 

RovaL SocIETY, at 4.30.—On the Function of the Sound-post of the Violin, 
and on the Proportional Thickness of its Strings: W. Huggins, F.R.S 
Note on the Atomic Weight of Glucinum or Beryllium : Prof. Emerson 
Reynolds, F.R.S.—The kffects of Temperature on the Electromotive 
Force and Resistance of Batteries (Second Paper) ; W. H. Preece, F. R.S. 

LINNEAN SOCIETY, at 3.—Anniversary. 

SOCIETY OF ‘TELEGRAPH ENGINEERS, at 8.—On the Cause of Magnetism 
(Ilustrated by Experiments): Prof. D. E. Hughes, F.R.S. 

POCITY or Arts, at 8.—The Development of Llectric Lighting: J-E. H. 

ordon. 

RoYAL INSTITUTION, at 3.—Recent Discoveries in Egypt: R. S. Poole. 


FRIDAY, May 25. 
acre oF ARTS, at 8.—Domestic Architecture of India: C. Purdon 
Clarke. ° 
Kova INSTITUTION, at 9.—Whales: Prof. Flower, 


* SATURDAY, May 26. 

Puysicat SOCIETY, at 3.—On the Graphical Representation of Musical 
Intervals: G. Griffiths.—A Phenomenon of Molecular Radiation in Incan- 
Ascani Lamps: J. A. Fleming.—An Illustration of the Crossing of Rays: 

° al y. 

ROYAL INSTITUTION, at 3.—Russian Social Life: Prof. Turner. 

Essex Fiztp Crus, at 7.—The Phenomena of Cyclical Propagation in the 
Animal Kingdom (continuation) : Raphael Meldola,—Epping Forest, its 
Present Condition, with Suggestions for its Future Management, being 
Reports resulting from Recent Special Visits to the Forest: A. G. Burrows 
and Prof. G. S. Boulger. 


MONDAY, May 28. 

ROYAL GEOGRAPHICAL SOCIETY, at 2.—Anniversary. 

CAMBRIDGE PHILOSOPIgiCAL SOCIETY, at 3.—On the General Occurrence 
of Tannin in the Vegetable Cell, and a Possible View of its Physiological 
Significance ; Mr. @ardiner.—The Function of the Root Stem in Mono- 
cutyledonous Plants: Mr. Potter.—On some Phenomena in the Swelling 
of Starch Grains: Mr. Hillhouse.—Crystallographic Notes: Mr. Solly. 

SOCIETY OF ARTS, at 8.—Secondary Batteries: Prof. O. J. Lodge. 

TUESDAY, May 29. 

Kine’s COLLEGE SCIENCE Sociery, at 8.—Insects and Plants: G. G. 
Hodgson. 

SOCIETY OF ARTs, at 8.—Queensland: A. J. Stanesby. 

Rova® ENSTITUTION, at 3.—Physiological Discovery : Prof. McKendrick. 

WEDNESDAY, May 3p. 
SOCIETY oF Arts, at 8.—Etching and Engraving: F. Seymour Haden. 
THURSDAY, May 31. 
Royau SOCIETY, at 4.30. 
RoYAL INSTITUTION, at 3.—Recent Discoveries in Chaldza and Assyria: 


&. S. Poole. 
FRIDAY, JUNE r. 


GEOLOGISTS’ ASSOCIATION, at 8. 
KOvAL INSTITUTION, at 9.—The Sword: Prof. F. Pollock. 


SATURDAY, JUNE 2. 
Roya INSTITUTION, at 3.—Russian Social Life: Prof. Turner. 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ““ MAGNETISED,”? constructed at 
the recommendation of W. Crooxss, Esq., F.R.S., and as exhibited at the 
klectrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 

Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
N.B.—WaA&tches can®be converted to this plan, 
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LIGHTNING CONDUCTORS. 


s 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of budlding from the 
destructive effects of lightning. 


NWNWEW ALT. & Co.’ g 


PATENT . « * 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts æ the world 
with unvarying sutcess; is the most Trustwo y, Most Effective, and al-c 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and ft zos-. 
only ONE SHILLING per Foot for the standard size, which insures safz:y 
in any storm. 


. 
R. S. NEWALL & CO., 

130, STRAND, WẸ. ; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 

MANUPACTORY—-GATESHEAD-OM-TYNE 


ag eee 
ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
41,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums. 
Bonus allowed to Insurers after Five Years. 


£ 1,840,000 
HAS BEEN PAID AS COMPENSATION. 


Apply to the Clerks at the Railway Stations, the Local Agerts, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 


m 
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INVESTMENT ASSURANCE. 


POLICY-HOLDERS IN CLASS B OF THE 


LIFE ASSOCIATION OF SCOTLAND 


Obtain all the Advantages of an Ordinary Life Assurance combined with a 
most PROFITABLE INVESTMENT. 








CLAIMS Paid and BONUSES exceed FOUR MILLIONS. 
** IMMEDIATE ASSURERS 


Will secure a YEAR'S BONUS more than later Entran? 
J 


aer 


LONDON: 5. LOMBARD STREET, and 123, PALL MALL. 
EDINBURGH: 82, PRINCES STREEP 
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FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


®We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and oth& purposes. 


Our ILLUSTRATED CATALOGUE (rice 6d.), contains much 
valuable information, as well as “ Hints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


W. & J. BIRKENHEAD, .-. 


FERN NURSERY, SALE, NEAR MANCHESTER, 


WANTED, a Copy of NATURE, Nop. 3%13.—Address, 
Office of NATURE, 29, Bedford Street, Strang. 
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. HARVEY AND PEAK, 


SUCCESSORS TO W. LADD & CO., ? 


SCIENTIFIC 


INSTRUMENT MANUFACTURERS, 
a ! PEAK STREET, REGENT STREET, LONDON, W.. 


"Messrs. HARVEY & PEAK have the honour to announce that they have 
ebeen appointed Philosophical Instrument Makers to the Reyal Institution’ of 


Great Britain, 





EST AB. BSS 1852. 


PATRONISED BY HER MAJESTY THE QUEEN. 


First Prize Medals Brussels and Philadelphiagnternational Exhibitions, 
1876, Silver Medal Crystal Palace Electrical Exhibition. 


SANDERSON & COMPANY, 
BLECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPPION OF 


LIGHTNING CONDUCTORS, 


SOLE INVENTORS oF THE SOLID COPPER TAPE LIGHTNING CON- 

DUCTOR in Conti uous Lengths without Joints, as now being fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand 

the City of Lond» Schools, Thames Embankment, City Guilds Technica 

College, &. COPPER ROPE CONDUCTORS from Ong SHILLING 

per foot? ELECTRIC BELG ee BELLS, SPEAKING 
, &C. 


LEADENHALL HOUSE, 
tol, Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C.) 


SECOND EDITION, 
GRiIFFIN’S 


CHEMICAL HANDICRAFT. 


o 
© PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREE}, 
° LONDON, W.C. 


















e 
PSR SELES e aE a E A ENA 
HOLLOWAY'S PILLS [meee 
Patari a EU EA EA Ti X EEE pres MEDICINE 






Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


ISLEY . 
S, G. g ® & Co, 
OPTICIANS, ° 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPS 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, m 


i72 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W, 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. ® 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


TWO-GUINEA SILVER KEYLESS 
LEVER WATS 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, 
4, CHANGE ALLEY, CORNHILL, LONDON. 
Makers of Capt. Nordenskjild's Chronometer, also of Dr, Livingstone’s 


and of Capt. Nares’. 
WRITE FOR DESIGNS. 


NOTICE OF REMOVAL. 


JAMES HOW & CO.,, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST., AND 2, FOSTER LANE). Mi 


HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microscope. 





PROFESSOR W. K. CLIFFORD’S MATHEMATICAL PAPERS. 


Edited y 


ROBERT TUCKER, M.A. With an Introduction by H. J. STEPHEN SwmiTH, M.A., LL.D., F.R.S., &c. Demy 


Syd 30s. 


“Mr. Tucker has performed his long task with the utmost faithfulness . . 


. Professor Clifford’s own choice of his editor has 


been abundantly justified. ‘These papers with the popular treatise on the ‘ Commo Sense of the Exact Sciences,’ now in the hands 

of Professor Rowe, will form the most enduring monument of Professor Clifford.” —The Times. s 

LECTURES and ESSAYS. By W. K. CLIFFORD, F.R.S., late Fellow and Assistant 
Tutor of Trinity College, Cambridge; Professor of Applied Mathematics and Mechanics at University College, London. 


e Edited by LESLIE STEPHEN and F. PoLLock, with an Introduction by F. PoLLOCK. With Two Portraits. Two Vols. 8vo. 255. 


‘ To appreciate the variety and the originality of the ideas which he presents to us, it is necessary to read the book itself, for it 
treats in some form or other of nearly all the subjects of deepest interest in this age of questioning.” — The Times. 


SEEINGeand THINKING. By W. K. CLIFFORD, F.R.S. With Diagrams. Crown 


8yo. 35. 6a. (Mature Series.) 


MACMILLAN AND CO. LONDON, W.C. 
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SOME OF ÆSOP’S FABLES, with Modern Instances shown in Desieys 


: by RANDORPPH CALDECOTT. From New ‘lranslations by ALFRED CALDECOTT, M.A. he Engravings by I. D. 
COOPER. Demy 4to. 7s. 6d. 


THE COLLECTED WORKS OF RALPH WALDO EMERSON, 


(Uniform with the Eisley Edition of Charles Kingsley’s Novels.) Globe 8vo, 5s. each. e 
r. MISCELLANIES. With an Introductory Essay ! 4. ENGLISH TRAITS: AND REPRESENTA- 


by JOHN MORLEY. ° [Zn preparation. 'TIVE MÊN. [ Ready, 
e 5. CONDUCT OF LIFE: AND SOCIETY AND 
2. ESSAYS. [Ready. SOLITUDE. [Nearly ready. 
s e 6. LETTERS: AND SOCIAL AIMS: &c 
3 POEMS. : [ Ready. R [Ready Xune, 


‘Lovers of Emerson who ame at the same time lovers of well-printed books bis, Vetaclac an edition which promises to be 
in every respect admirable, . . . We turn with new pleasure to a worthy work so wort ily presented.”— 7hz Scotsman. 


ee ee 
MR, HENRY SIDGWICK’S NEW BOOK. : 


THE PRINCIPLES OF .POLITICAL ECONOMY. By Heyry 


SIDGWIECK, M.A., Prelector in Moral and Political Philosophy in Trinity College, Cambridge, Author of ‘‘ The Methods 
o&Ethics.” 8vo. 16s. 


“ Mr. Sidgwick &as given us many able discussions, in which cases are summed up, and judgment given, when it is given, in a 
judicial and a luminous manner. It is unquestionably the weightiest book on the subject which has appeared in this country fcr 
some time. It deserves to be studied by all whose interest in political economy is not merely superficial.” — The Academy. 

MR. FRANCIS GALTON’S NEW BOOK. 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVEBROP- 


MENT. By FRANCIS GALTON, F.R.S., Author of “* Hereditary Genius,” ‘‘English Men of Science,” &c. With 
Illustrations. Demy 8vo. 16s. 


“We gladby acknowledge the merits of his very remarkable book. Whatever judgment the reader may form as to the 
conclusions arrived at, he will admit that these pages contain a large variety of curious and suggestive facts.” —S¢. James's Gazete, 
SIR C. W. SIEMENS’S NEW BOOK. 


ON THE CONSERVATION OF SOLAR ENERGY: a Collection 


of ‘Papers and Discussions. By Sir C. WILLIAM SIEMENS, F.R.S., D.C.L., LL.D., Ph.D., Mem. Inst. C.E. With 
Illustrations, Demy 8vo. ss. 
e 


NEW BOOK BY THE LATE W. STANLEY JEVONS. 


METHODS OF SOCIAL REFORM AND OTHER PAPERS. By 


W. STANLEY JEVONS, M.A., LL.D., F.R.S. Demy 8vo. 10s. 6d, . 


THE LIFE OF SCHILLER. By Herricn Dunrzer. Translated by 


PERCY E, PINKERTON. With authentic Illustrations and Facsimiles. Crown 8vo. Ios. 6d. 


TABLES OF MATERIA MEDICA. A Companion to the Materia 


Medica Museum. By T. LAUDER BRUNTON, M.D., Sc.D., F.R.C.P., F.R.S., Examiner in Materia Medica in the 
University of London, late Examiner in Materia Medica in the University of Edinburgh and the Royal College of Physicians, 
London, With Illustrations. New and Enlarged Edition. Demy 8vo. tos. 62. 


d 
IN THE LAND OFTHE LION AND SUN: or, MODERN PERSIA, 


Being Experiences of Life in Persia during a Residence of Fifteen Years in Various Parts of that Country, from @866-1881., 
By C. J. WILLS, M.D., late one of the Medica! Officers of H.M. Telegraph Department in Persia, Demy 8vo. 14s. 
‘The volume under consideration has a stronger claim to attention than most of its predecessors, because it ig the result of a 
longer experience than that of an ordinary traveller and book-maker. . . . It contains much information of a varied kind on cities 
and districts of which our notions in Europe are of the vaguest.”—.S4. James's Gazette. 


° MACMILLAN’S 4s. 6d. SERIES.—.NEW VOLUMES. 
NEW NOVEL BY THE AUTHOR OF “MR. ISAACS.” 


DOCTOR CLAUDIUS: a True Story. By F. MARION CRAWFORD, 


Author of “Mr. Isaacs.” Crown 8vo. 4s. 6d. 


ESSAYS. By F. W. H. Myers. 2 vols. I. Cuassroan. II. MODERN. 


Crown vo. 4s. 6d. each. e 
AUTUMN SWALLOWS. 
Extra Fcap. 8vo. 6s. : 


New Editions for 1883. Price 1s. each ; or bound in cloth, 1s. 6d. each, 


DICKHNS’S DICTIONARIES. 


DICKENS’S DICTIONARY OF LONDON. DICKENS’S DICTIONARY OF THE 
THAMES. DICKENS’S DICTIONARY OF PARIS. 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE is published qn the First of 


e à every Month. Price Is, 


" MACMILLAN AND CO., BEDFORD STREBT, LONDON, W.G ° 


A Book of Lyrics. By Exxice HofkInxs. 
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CHARLES GOPFPOC Es, 
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a 100 NEW BOND STREET, LONDON; W. 
` . : ` (E + 
MIFROSCOPES. OPTICIAN . | CLINICAL "THERMOMETERS, 
ASTRONOMICAL and other ` AND e OPHTHAL g{ICc INSTRUMENTS. , 
e TELESCOPES. l MAR UF ACTURER OPERA and FÎELD GLASSES. 
STANDARD and other . ; - "gr SPECTACLES and EYE GLASSES. 
METEOROLOGICAL INSTRUMENTS. S C I E N T I F I C - READING GLASSES. 


SURVEYING and HAND MAGNIFIERS. 


NAUTICAI, INSTRUMENTS. ji N S T R U M E N T S. STEREOSEOPES. p 





DRAWING INSTRUMENTS, including, ARTISTS’ MAQERIALS. 
OCULISTS’ PRESCRIPTIONS RECEIVE PERSONAL ATTENTION. 


100 NEW BOND STREET, LONDON, W. 


AMATEUR PHOTOGRAPHY. 


SWAN’S PLAT E S|MAWSON & SWAN’S PAMPHLET,| THE “ENGINEER'S ” SET 





ning 
FOR RAPIDITY, REGULARITY Contai KE 6 
Ear ¢ i ADVICE IN THE SELECTION OF APPA- TAKES PHOTOS 6% x 434. 
BLIABILITY, AND SI a 
, MPLICITY RATUS ; COMPLETE INSTRUCTIONS FOR Is SPECIALLY SUITED FOR GEN- 
IN DEVELOPMENT ARE IN- _ DEVELOPING DRY PLATES; THE COL- 


TLEMEN AMATEURS, TOURISTS, 





VALUABLE TO AMATEUR OR LODION PROCESS ; PRINTING FROM SURVEYORS, &c. BEST QUALITY. 
PrO, NEGATIVES ; How TO MAKE A DARK i 
Room; How To ENAMEL PHOTO- 
Their reputation is world-wide. -` GRAPHS, &c. Complete, £9 10s. Od. 
MAWSON & SWAN, Moseley Street, Newcastle-on-Tyne. 
° Now publishing, in Crown 8vo, price 2s. 6d. each. 


ENGLISH MEN OF LETTERS. 


EDITED BY JOHN MORLEY. 


‘‘ This admirable series.” —British Quarterly Review. — ° 

, “ Enjoyable and excellent little books.”—Academy. : ` 
JOIÎNSON. By LESLIE STEPHEN. WORDSWORTH. By F. W. H. MYERS. 
SCOTT, By R. H. HUTTON. DRYDEN. By GEORGE SAINTSBURY. 
GIBBON. By J. C. MORISON, _LANDOR. By Professor SIDNEY COLVIN. à 
SHELLEY. By J. A. SYMONDS. CHARLES LAMB. By Rev. ALFRED AINGER, 
HUME. By Professor HUXLEY, F.R.S. BENTLEY. By Professor R. C, JEBB. -° 
GOLDSMITH., By WILLIAM BLACK. DICKENS. By A. W. WARD. 
DEFOE. By W. MINTO. i MACAULAY. By J. C. Morison... -o 0, 
BURNS. By Principal SHAIRP. DE QUINCEY. By Professor MASSON. ` HA 
SPENSER. By the Very Rev. the DEAN OF ST. è MILTON. By MARK PATTISON. A Tp s 

PAUL’s, HAWTHORNE, By HENRY JAMES, Jun. 
TÊACKERAY. By ANTHONY TROLLOPE, SOUTHEY. By Professor DowDEN. 
BURKE. By JOHN MORLEY. CHAUCER. By Professor A; W., WARD. 
BUNYAN. By J. A. FROUDE. GRAY. By E. W. GOSSE, : 7 


POPE. By LESLIE STEPHEN, SWIFT. By LESLIE STEPHEN. 
BYRON. By Professor NICHOL, STERNE. By H. D. TRAILL. ~ ac 
*COWPER. By GoLDWIN SMITH. 


FIELDING. By AUSTIN DOBSON. ~ 


LOCKE. By Professor FOWLER. SHERIDAN. By Mrs. OLIPHANT. 

4 *.* Other volumes to follow. eee 

. > 
me g MACMILLAN AND CO., LONDON, W.C.. Š 
Printed by R. Clave Sons, AND TAYLOR, af 7 and 8, Bread Street Hill, Queen Victoria Street, 1 in the City of London, and published by. 
e Macalig-an, AND Co., at the Office, 29 and 30, Redford Street, Covent Garden.—THuRsDay, May 24, 1883. 
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“ To the solid ground e 
‘ Of Nature trusts the mind which builds Jor aye*®—WoRDSWORTH 
No? 709, Vou. 28] THURSDAY, MAY 31, 188 3 [PRICE SIXPENCE 
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SELF-CHARGING ELECTRICAL 
MACHINE. 


THE BEST INDUCTION MACHINE EVER 
e 
INVENTED, 


Silver Medal, Paris, 1881. 
Gold Medal, London, 1882. 
Itlustrated Price List and Description post free on appii- 
cation to the SOLE AND EXCLUSIVE AGEN TS, 


F. E. BECKER anp CO., 
34, MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


MAPPIN & WHEBBE’S 
+ Ta ee ee REN CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
J 
FITTED. 


All Sizes in Stock. 
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I SPECIAL 

= Vee 3\ DETAILED LIST 
FREE, 
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oe — —— 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 


LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 
b i t 
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VOSS’ - GRACES NEW DIRECT VISION 























Mr. JOHN BROWNING begs to direct Mtention to the 
advantages of this very powerful, portable, and efficient Ins‘nu. 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; i 
is provided with a fine motion focusing arrangement, and it i 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 


Price in Morocco Leather Case, £3 8s. 6d. 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, 


63, STRAND, LONDON, we. 
NEGRETTI AND ZAMBRA’S 
METEOROLOGICAL INSTRUMENTS. 


RAIN GAUGES. Ses 


ees 





GLAISHER’S RAIN GAUGE, 8-inch. 


sl HE METEOROLOGICAL OFFICE RAIN 
GAUGE, 8-inch. 


SYMONS’ IMPROVED SNOWDON RAIN 
GAUGES, 5-inch, 


With Graduated Measuring Glasses divided to 
téath of an inch, ; i 


SPECIAL RAIN GAUGES of LARGE CAPACITY k- tf ° 


for Tropical Countries. 
NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS LD 
Her Majesty THE QUEEN, ° 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT *STREET, LON NON. 


PHOTOGRAPHERS—CRYSTAL®PAL,ACE, SYDENHAM. 
TUustrated Price Lists Yosted gree. 
@ 
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MICROSCOPIC OBJECTS 


Of. superlative perfection, illustrating Histology and every branch -of 
e 4 ‚Microscopy. 


Catalogues post frê and gratis on application. © 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


BaN 
METALLURGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON, 


Under the direction of ‘Prof, A. K. HUNTINGTON, 


NATURE 
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| LIVING SPECIMENS FOR THE MICROSCOPE. 


| 


In the Laboratory Metals and Alloys are examined mechanically withtthe 


aid of powerful-Testing Machinery, as well as chemically; Extraction and 
Manufacturing Processes investigated, and Assays a d Analyses made. 

A few Free Entries t) the Division of Studies (ay or evening) are 
obtainable through the City and Guilds Institute. 


VICZORIA UNIVERSITY, 
MANCHESTER. , 


Preliminary, Intermediate, ani Final Examinations for Degrees in Arts, 
Science, and Law, will be held in the Owens College in June, commencing 
on the 15th 

The Preliminary Examination is open to all persons who have Matricu- 
lated, the others only to those who have Followed prescribed courses of 
study in a College of the University. For further particulars apply to the 
Registrar 


do oe 
THE MASON SCIENCE COLLEGE,” 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT. 

The Council invite APPLICATIONS, on or before the 30th of JUNE 
next, for the above Appointment, the duties of which wiJl commence on the 
rst October. 

Particulars of the salary and conditions will be sent on application to the 
Secretary, Mr. G. H. MORLEY, the Mason Science College, Birmingham, 
to whom all applications for the Appointment should be sent. 

By a resolution of the Council candidates are especially requested to 


abstain from canvassing. 
R. CHAMBERLAIN, Bailif. 


AEE EE ee 
SWINEY LECTURES ON GEOLOGY. 


DR. R. H. TRAQUAIR. E.R.S., 
Lectures, under the above F oundation, on the Structure and Classification 
of Fishes. especially in Relat.on to their Fossil Forms, in the British 
Museum (Natural History), Cromwell Road, beginning on Tuesday, June 5, 
at 4p.m.,to be continued an each succeeding Tuesday, Thursday, and 
Friday, and ending on the ejth June. Admission Free. 


Ne ee eeaaasasasasassasasaseaasasasessasessessssssssostutuMuututlMMl 

D. G. ROSSETTI— PHOTOG RAPHS.— 
Several pf ROSSETTI’S PICTURES and DESIGNS have been 
Photogaphed. Any Person wishing to Purchase Prints from the 
Negatives can Address in Writing, W. M. ROSSETTI, 5, Endsleigh 
Gardens, Euston Square, N W . 


ne a aaas 
ON SALE, THE CONTENTS OV THE 
CASTLETON MUSEUM. 


This Collection ‘includes a series of objects illustrating Ethnology, Pre- 
historic Archzeology (from various parts of the world, many of considerable 
yalue), Geology, all Britesh strata, about 2500 specimens {the Pleistocene, 
Crag, Oolite, ti 


* 


A. T BENTLEY, M.A., Registrar. 


will deliver a Course of Twelve 


ias. and Carboniferous being particularly go .d); Mineralogy, 
about 450 speci nens (many very fine); an excellent Callection of Staljactites 
and Ntalagmites; some hundreds of pieces of Old China and Pottery (prin- 
cipally English) ; Series ilustratii g British Zoology (the Mammalia good}, 
with a large number of miscellanesus Antiquities, Oak Carv.ng, Guns, 
Swords, Pooks. &ce. ô 
The Colleciion has been most carefully arranged. and has been open for 
public insf&ction for same years. It is at Castleton in the Peak of Derby- 
shire, 12 miles from Buxton, 7 from Chapel-en-le-Frith. To a town or 
public institution desiring to acquire a good musium, this is an excellent 
opportunity. 


For further particulars apply- to “CyrATor,’ care of Mr. John Tym, 


` Castleton (Derbyshire), viá Sheffield. 


SAR a ae E M 
WANTED; a Gentleman (University Man 
© referred), age mot under 25, to Travel for about Six Months on the 
Continent with a Young Calena having left Harrow. He is 
required to Read with him prior to his going to Oxford.—Address by 
' Letter, C. C., Elm Court, Mitcham, Surrey. 


Se 
HY,DROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Great Malvern, for the scientific. application of 
warm and coldevater treatment. and for persons requiring rest and 


change. Complete system of hydropathic, galvanic, and medicated 
baths. For prospectus, apply to T. RAYNER, M.D., Great Malvern. , 
eo b 
° d 
s 


THOMAS BOLTON. MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


'T. B. "has last week sent to his subscribers the “freshwater Jelly-fish 
Limnocodium sowerbi, with sketch and description. He has been showing 
this at the Fisheries Exhibition (Stand 756) and also a Stickleback’s Nest, 
and in the Microscop@.the young Stickleback, i lus foliaceus (the Fish ` 
Parasite), 'Perch Spawn, Pro-embryo of:Chggg, Ditptomus castor, &c." * 
_ Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, Onee Shilling, post-free, 


Twenty-six Tubesiin coursen] Six Months for Subscription of £1 8.9 
or Tweive Tribes for ros. 6d. 


Portfolio of Drawings, Nine Pa&ts, rs. eachy 


ST. THOMAS?S HOSPITAL. 


The Office of Secretary to the Medical School is Vacant. Cardidates for 
the Appointment are requested» to send in their Applications with Testi- 
monials to the DEAN on or before Saturday, June 16th, 1883. Salary 4200 
a year. 

Information to be obtained at the Secretary’s Office, St. Thomas 5 


Hospital, S.E. P 
(Signed) E? H. DENISON. 
MANCHESTER TECHNICAL SCHOOL 
AND MECHANICS’ INSTITUTION. 


The Council are about to APPOINT TEACHERS in the following 
subjects :-— 
Chemistry and Physics, i 
Mechanica! Engineering, and its related Subjects of Science. 
Workshop Superintendent. 
Builders’ Work. 
Spinning, Weaving, and Designing. e 
R and pee (Master's Certificate). 
abinet or. ` 
Modelling } Evening. 


Candidates must be duly qualified under the regulations nf the Science 
and Art Department, and, where needful, under those of the City and Guilds 
of London Instuute, and be thoroughly familiar with their schemes of ex- 
amination. ‘They mu:t be prepared to give their whole time to their duties, 
and produce sati:factcry evidence of their ability @o teach large classes 
effectively. Applications, with copies of testimonials and references, should 
be addressed to the undersigned (from whom further information as to 
duties, remuneration, &c., may be had), on or before Saturday. June gth. 


J. H. REYNOLDS, Secretary. 
BOROUGH OF BOLTON. 


Wanted for the Chadwick Museum, Bolton, a CURATOR having 
Practical Knowledge of the Technical Requirements in such Position. 
Apply, stating Salary required, and with Testimonials, to the Undersigned, 
from whom al! Particulars may be obtained. 

R. G. HENNELL, Town Clerk 


Town Hall, Bolton, May 25, 1883 = 


i 
THE LAW COURTS GREAT CLOCK. 


vee Horolagical Journal for June 6. 
KENT & CO. 


nena 
FOR SALE.—A Museum of Geology and 


Mineralogy, the Collection of a Lifetime.—Apply to Mr. J. Giusy, 


Beverley. 


Beverley, ee 
THE ALFIANELLO METEORITE. 


JAMES R. GREGORY has received numerous Examples of z4is latest 
and interesting Meteortc Sione y thich fell on February 16, 1883, and are 
now offered at moderate prices. - 

Specimens of many ather Meteorites now in stock. Lists may be had Lok 


JAMES R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88. CHARLOTTE STREET, FITZROY SQUARE, W. 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 


AND 
Photographic Apparatus Makers, 


PHYSICAL AND EXPERI MENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 


Large and Complete Stock at Show K ooms and Factories. 
COMPLETE JLLU STRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp-@ PHOTOGRAPHIC, 64pp. 

26, LUDGATE HILL, LONDGN, E.C.; also at 
3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


$ 
May 31, 1883] 


MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL- 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 
Also some RQRE AND CHOICE MINERALS, FOREIGN ROCKS, 


exc, &c. 





List on Application. 

Hammers, Chisels, and Hammer Straps. 
e PRIVATE LESSONS AND EVENING CLASSES, 

à Blowpipe Cases and Apparatus. 

a Catalogues free. 
SAMUEL HENSON, 
: 277, STRAND, LONDON, 

Opposite Norfolk Street. 





$e -_---»- -M 
DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Ogental Stone Cuiter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


v2, FRITH STREET, “SOHO, W. 
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MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gatbro, Gatiss, Granite, Granulte, 
Lava, Ligprite, Napoleonite, Nephelenite, Obsidian, Perthite, Piknite, 
Pitchstone, Porphyry, P@onolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c. 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 
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NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst anded Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested in the management of landed property thronghout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, Amerioa, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal Briti 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publicatio&., 

The Veterinary Department is edited by one of the leading Veteri 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under ase, 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Sa 
gnd athe principal Agricultmal Associations throughout Great Britain and 

elan 

For Advertisers addressing themselves to Farmers a better medium does 
not exist, : 

Pare 3d. By! port 

ces—377, Hi 
London, EE : 
Post-Office Orders pay@ple to Charles Anderson, Jun., Edinburgh. 


e ESTABLISHED 1843. 


l2. Annual Subscription, payable in advance, 743. 


- 


treet, Edinburgh: and 145, Queen Victoria Street, 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
PARERE Bonn, F.Z.S. | pr A, Powrr, M.D. 
Epwarp A. Fitcu, F.LS. , Jenner Wur, F.L.S. 


F. Bucuanan Wurtz, M.D. 

Contains Articles by well-known Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. i ; 

Numerous Woopcutr ILLUSTRATIONS, to the printing of which especial 
atter@lon is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. d 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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JOH. 


AMBR. BARTH, édteur, 
LEIPZIG, Johannesgasse 34- 


PERIODICA. 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824}, von PoGGENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877), Jahrlich 3 Bde. oder 12 Hefte. 8° 37 31. 
. Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jährlich rz Hefte. 8°. M16. 
Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘Journal für technische und öconomische Chemie”) herausge- 
geben von Lrdurani, Scheucigneg-Setde, Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) herausegegeben von H. KoLBE und E, v. 
Mever. Jährlich 2 Bānd®in 22 Heften. M 22. 
Vollständige Verlagsverzeichnisse werden jedefzeit, auf Verlangen franco 
zugesardt. 
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THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests. 


Licensing, Legal, and Parliamentary Matters. © 
REVIEW oF THE MALT anp Hor TRADES; @ND WINE AND SPIRIT Teang 
RecorD. 
The Organ of the Country Brewers. M oe 


“The Brewers’ Guardian ’’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing intere>ts. 
Subscription, r6s 6¢. per annum, post free, dating from any quarter-caye 
Sing.e copies 15. each. Registered for transmission abroad. 
Offices—s. Boud Court, Walbrook, London, E.C. 
@ 
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THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Haarine, F.L-S., F.Z.5., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by wẹll known naturalists in every branch of sovtogy. 
habits of animals ; ival and departure of migratory birds ; occurrence c! 
rare birds; distributio and migration of British fresh-water fsh; new os 
rare marine fish; local aquaria; British reptiles; British land and fresk- 
water mollusca, with rgmarks on the haunts and habits of the species, and 
other matters of general interest to those who delightg@n natural histcry 
Reports of the Linnean, Zoological, and Entomological © cleties. Reviews 
of natural historyebooks, Occasional translations from foreign xootcgical 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 





LELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vo, 2 colennes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous le 
progrès de Pélectricité, 


Rédacteur en chef: W. de FONVIELLE. 
E, de CLISSON : Directeur. 
Subscription Yearly, 165. ; Six Months, 9s. 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, BupGe Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 2 
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LA SEMAINE FRANGAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers. and at 
the Railway Bookstalls. 


Office, 37, Southampton Street, Strand, W C. 
LA SEMAINE FRANCAISE: Journal Frangals pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonne- 
ment franco la poste—un an, =5s. 2d.; six mois, 7s. 72. Prix 3. 
chez tous les librairies et aux gares des chemins de fer. 4 s’abonne 





aux bureaux, 37, Southampton Street, Strand, Londres, W. 

LA SEMAINE FRANÇAISE.—“‘La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French frgm all m ints of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success,” — Graphic. 

LA SEMAINE FRANCAISE.—“ The numbers Lefore 
us are full of good things..... It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done, ”—Queen. 
Terms OF SUBSCRIPTION :— s. d 
Three Months one ~ oc) PTT} nae oon 3 Ia 
1x a? ase ene app aon ap bwa 7 7 
Twelve 3 , tre ese sen wee eee sea I5 4 
P.O.O. payable to T. Seanswicx, at King Street, Covent Garden, W.C 


C. 


THE ENTOMOLOGIST’ S MONTHL 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. BARRETT, J. W. Doveras, R. MCLACHLAN, F.R.S., 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscripion Si Shillings per Volume, post free, The volumes com- 
mence wit i year. ° 


Publishing Office, 37, Southampton Street, Strand, 





the June number in eac F 
Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succe@ling 
vols. may be had separately or together, at 7s. each. J 
London: JOHN VAN VOORST, 1, Paterno&ter Row. 
N.B.—Communicatiow®, &c., should be sent tithe Editors at the above 
address, e © E 
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REVISED, CORRECTED, AND BROUGHT UP TO DATE. 


NEW” EDITIONS FOR 18 

° e Price 15. each ; or bound in cloth, Is. 6d. each. : 

DICKHNS’S DICTIONARIES. - 
S DICTIONARY OF THE 


83. 


DICKENS’ DICTIONARY OF LONDON. DICKENS’ 
THAMES. DICKENS’S DICTIONARY OF PARIS. e 


| DICKENS'S DICTION? 
DICKENS'S CONTINENTAL ABC RAILWAY GUIDE is published 


every Month. Price Is. 


on the First of 


E, No. 284. 


EN is: Scie See eee 
MACMILLAN AND. CO., LONDON, W.C. 


MACMILLAN? S MAGAZIN 


oR JUNE. 


e Price Is. 
e Contents. 
THE WIZARD'S SON. By Mrs. OLIPHANT. Chapters THE OLD VIRGINIAN. GENTLEMAN.®. i 


XXIL—XXIV. 

WwW. R. GREG: A SKETCH. 

THE SCRAMBLE FOR WEALTH. 
ARTISAN. 


FRENCH SOUVENIRS. 
ADDRESS TO THE W 

MATTHEW ARNOLD. 
REVIEW OF THE MONTH. 


MACMILLAN AND CQ, LONDON. 


ORDSWORȚH SOCIEĦYY. By 
By A LONDON 


Just published, Price 41. 


AL TRANSACTIONS.— 


hereby informed that 
TRANSACTIONS, 
















yo and 4. 


Burlington House WALTER WHITE, Assistant Secretary R.S. 


Now ready, Demy 8vo, Cloth, Illustrated, 2rs. 


NEW PRINCIPLES OF NATURAL 
PHILOSOPHY. 


By WILLIAM LEIGHTON JORDAN, F.R.G.S. 
London: DAVID BOGUE, 3, St, Martin’s Place, Trafalgar Square, W.C. 


Un the 1st of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by JAMES BRITTEN, F.L.S., British Museum. 


ConTENTs.—Original Articles by leadin Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in § ournals.—Botanical News.— 
Proceedings of Societies. 

Price@s. 3@. Subscription for One Year, payable in advance, 12s- 


Lundon: WEST, NEWMAN, & CO.. 54, Hatton Garten, E.C. 


m 1s. per Ann., 205. Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 


Herausgegeben von Dr. WILHELM SKLAREK. 


A Weekly Periodical’devoted to Natural Science, 52 Nos., 16s. Speci- 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
mence the XVIth volume. 


Berlin: DUMMLER, 77, 
-SECOND EDITION, l 


“QGRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST ‘FREE. 


A GATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 PP» Illustrated with 1,609 Woodcuts. 


° Most Cenplete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
e LONDON, W.C. 


Charlottenstrasse, S.W., and all Booksellers. 


8 


A MANUAL of ANCIENT 


TRANSIT TA 


First 


In Crown 8vo, Price 55. 


GEOGRAPHY. 
Translated from the German of Dr. H. KJEPERT. Crown 8vo. 55. 
MACMILLAN & CO., London? 


TIME BY THE TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE 
TRANSIT INSTRUMENT. By LATIMER CLARK» Cloth 8vo, 


gs., post free. 
BLES, Published Annually, 


giving the Transit of Twenty of the Principal Stars for every Evening 
of the Year. Computed from the Nautical Almanac in ordinary time. 
Intended for popular use in every part of the Globe. By LATIMER 
CLARK. Cloth 8vo, 2s. 6d. 


TRANSIT INSTRUM 
Form and of the highest quality, 
£9 17s. 6d.; 18in. ditto, 413 10S. 
approval if desired. 

A, J. FROST, 6, 


ENT of Improved 


‘complete with Lamp, &ce., I2in., 
These Instruments will be sent on 


Westminster Chambers, London, S.W. 


Now Ready, 12mo, cloth, 3% 6d. 


KALLOS. 


A TREATISE ON THE SCIENTIFIC CULTURE OF PERSONAL 
BEAUTY AND THE CURE OF UGLINESS. 


BY 
A FELLOW OF THE ROYAL COLLEGE OF SURGEONS. 


London: SIMPKIN, MARSHALL, & CO. e 


ee O tls 


ESTAB. 1852. 


PATRONISED BY HER MAJESTY THE QUEEN. 


Prize Medals Brussels and Philadelphia I nternational Exhibitions, 
1876, Silver gedal Crystal Palace Electrical Exhibitions 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


SOLE INVENTORS OF THE SOLID COPPER TAPE LIGHTNING CON- 
DUCTOR in Conti uous Lengths without Joints, as now being fixed by us 
to Westminster Palace, the Royal Mint, the oyal Courts of Justice, Strand 
of Londo. Schools, Thames Embankment, City Guilds Technica 
. COPPER UCTORS from ONE SHILLING 


CTRIC ELLS, SPEAKING 


LEADENHALL ,HOUSE, 


ro1, Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C) 
é r 
i ; t 
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SUBSCRIPTIONS *TO “NATURE.” 


d. 


Yearly a e of » . s » a s . 28 o 


Halfyearty. . . . . a> «rs 14. 6 
: Quarterly % . . .. oa & 7 6 
To the United States, the Continent, and all places 
within the Postal Ugion :— ° ` 
° > 5 d 


KLANY ice a o a a e a 30 6 
Half-yearly . . . a.. 2. ee 15 6 
Quarterly . . ..ce .... 80 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. od. per Line after. 


is d 
One-Eighth Page, or Quarter Golumn . . . . OIB 6 
Quarter Page or Half a Column, . . . . . I15 0 
Half a Page, or a Column. . .@% . ... 350 
Whole Page . . oa e 1 ww ew ee ew 6 6 (OO 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE : 29, BEDFORD STREET, STRAND, W.C. 


iarv of Societies 


LONDON 
THURSDAY, May 31. 

RovaL SOCIETY, at 4.30.—The Bakerian Lecture—On the Spectroscopy of 
Radiant Matter: a New Method of Spectrum Analysis: W. Crookes, 
F.R.S.—On the Work of the Mammalian Heart in relation to Venous and 
Arterial Pressure: Dr. J. Donaldson. 

ROYAL INSTITUTION, at 3.—Recent Discoveries in Chaldza and Assyria: 


R. S. Poole. 
e FRIDAY, JUNE 1. 
GEOLOGISTS’ ASSOCIATION, at 8. 
RoYAL INSTITUTION, at 9.- The Sword: Prof. F, Pollock. 


SATURDAY, JUNE 2. 
ROYAL INSTITUTION, at 3.—Russian Social Life: Prof. Turner. 
MONDAY, JUNE 4. 

SOCIETY of CHEMICAL INDUSTRY, at 8.—The Packing of Goods of Delicate 
Odour, such as Tea, &c.: G. W. Wigner, F.C.S.—On the Salt Deposits 
of the Cleveland Di®rgt: G. Ward, F.C.S. 

ARISTOTELIAN SOCIETY, at 7.30.—Kant’s ‘‘ Critic”: W. R. Dunstan. 

TUESDAY, June 5. 

ZOOLOGICAL SOCIETY, at 8.30.—Embryological Testimony to General 
Homology: Prof. Owen, ČB., F.R.S.—On some New Genera and 
Species of Spiders: Rev. O. P. Cambridge.—List of Lepidoptera collected 
by Mr. H. Ò. Forbes in the Islands of Timor Laut: A. G. Butler, F.Z.S. 

Roya INSTITUTION, at 3.—Physiological Discovery : Prof. McKendrick. 

WEDNESDAY, June 6. 

GEOLOGICAL SOCIETY, at 8.—The Estuaries of the Severn and its Tribu- 
taries, an Inquiry into the Nature and Origin of their Tidal Sediment and 
Alluvial Flats: Prof. W. J. Sollas, M.A.—Notes on a Collection of Fossils 
and of Rock-specimens from West Australia, North of the Gascoyne 
River: W. H. Hudleston, M.A.—Notes on the Geology of the Troad: 
J. S. Diller. Commfnicated by W. Topley.—On the Relative Ages of 
Certain Kiver-valleys in Lincolnshire: A, J. Jukes-Browne, B.A. 

ENTOMOLOGICAL SOCIETY, at 7. 

THURSDAY, JUNE 7. 

ROYAL SOcigTy, at 4.—Election of Fellows. 

LINNEAN SOCIETY, at 8.—New or Rare Monocotyledonous Plants from 
Madagascar: H. N. Ridley.—On some Japan Brenthidz : George Lewis. 
—Feruilisation of the Asclepiads: T. H. Corry.—Habits of the Termites 
of Rangoon: Robert Romanis. 

CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows ~-Laboratory 
Nofgs: On the Action of Light and Heat on Cane and Inert Sugars; 
On Picdtosvinnine ; Recovery of Iodine from Organic Iodide Resdias: 
A Residual Phenomenon of the Electrolysis of Oil of Vitriol; On an 
Alleged Test for Alcohol; Reaction of the Copper Zinc Couple on Nitric 
Oxide; On the Reducing Action of Spongy Lead: Dr. J. H. Gladstone, 
F.R.S., and Alfred Tribe.—On Evaporation in vacuo: Prof. H. McLeod. 

RovaL INSTITUTION, at 3.—Recent Discoveries in Cyprus and Asia Minor: 


@k. S. Poole. 
FRIDAY, June 8. 
ROYAL InstiruTion, at 9.—The Electric Arc nd Chemical Synthesis: 


Prof. Dewar. 
SATURDAY, JUNE 9. 

PHYSICAL SOCIETY, at 3.—Improved Construction of the Movable Ring 
Galvanometer, adapted for Measuring both Strength of Current and Dif- 
ference of Potential: Dr. E. Obach. 

Roya BoTanic SOCIETY, at 3.45. 

ROYAL INSTITUTION, at 3.—Russian Social Life: Prof. Turner. 


NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be *‘ MAGNETISED,”? constructed at 
the recommendation of W. Crooxss, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Gr@enwich. ¢@ 
Only Addresses :—61? Strand, and 34, Royal Exchange, London. 


N. B.—Watches can be converted to this plan. 





LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 


conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building frommho 
destructive effeets of li@htning. z 


WEWALI, & Co. S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to ali kinds of Buildings and Shipping in all parts of the worid 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conducts ever offered to the Public. 

It is simple in its application, no Insulators being required, and ": cst. 
only ONE SHILLING per Foot for the standard size, which insures safey 
in any storm. e 


R. $ NEWALL & CO, 
130, STRAND, WC. ; 36, WATERLOO ROAD, LIVERPOQL 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON'TYNE 


® 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of cur attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivaticn, for OUTDOOR FERNERIES, and other purposes. 


Our ILLUSTRATED CATALOGUE (frice 6d), contains much 
valuable tnformation, as well as “ Hints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 
d 


W. & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER. 





LIFE ASSURANCE ANI) ANNUITIES. 
LIFE ASSOCIATION OF SCOTLAND. 


ASSURERS OF ALL AGES, 2. ° 
Having the prospect of at least average life, will find in the Associations 
BONUS SYSTEMS advantages far exceeding what cangbe obtained under 


any of the ordinary systems. 
See Illustrations in Prospectus. 


CLAIMS PAID AND BONUSES se sce ses 


443335-729+ 
ANNUAL REVENUE ses mes ces sis : 


ee 451,304. 
LONDON: 5, LOMBARD STREET, anp 123, PALL MALL. 
EDINBURGH: 82, PRINCES STREET. 


ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COS@! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
$1,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums. 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION, ° °’ 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE , 
HEAD OFF ICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary 
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FLETCHER’S 
PATENT GAS ATTACHMENT 


TO 


RANGE OVENS 


By which any oven can be 
heated perfectly without a 
fire in five minutes for roast- 
ing, and in ten minutes for 
pastry, with perfect results. 

This consists of a Burner 
standing on the bottom of the 
Oven, and a small clamp 
fastening’ on the end of the 
latch, forming a false latch, 
which “keeps the oven door 
half an Mch open, sufficient 
for ventilation, and also to 
admit th® Gas supply-pipe. 
The oven requires no altera- 
tion, and theeattachment can 
be fixed or removed in a few 
seconds. The arrangement 
will suit any oven up to 18 
inches square. 


ahs = 
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Price of the AT- 
TACHMENT, com- 
J plete, że. Burner 

and False Latch, 


7s. 6d. 


For Boiling Ar- 
Maem rangement on the 
sree J7ols, see Complete 
me List. 
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APPARATUS, PRICE 2d.. POST FREE. 
ILLUSTRATED LIST of GAS and PETROLEUM FURNACES 


DRYING-ROOM STOVES, &c., POST FREE. 


Re t S a TE 
HOMEN DOOR- WITH, ATTACHMENT ON- 
i) CATCH? AND, GAS3S U PPEY TÒBURNER.? 3° 

f DOOR OPEN Y2 INCH "FOR: VENTILATION," 


and LABORATORY APPARATUS, PRICE 2d., POST FREE. 
ILLUSTRATED LIST of GAS FIRES and STOVES, DOG GRATE, 





ILLUSTRATED LIST of DOMESTIC and LABOUR-SAVING 


THOS. FLETCHER, 


OFFICES : THYNNE STREET ; 
WORKS: MUSEUM STREET, WARRINGTON. 
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HOLLOWAYS:OINTMENT: acuepy 
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CEP Aa a Sr Aaea a Son ae eu a Jai A e REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES. If 


effectually rubbed on the Neck and Chest, it cures SORE 
THROATS,s BRONCHITIS, CCUGHS and COLDS; and for 
GOUT, RHEUMATISM, apd all Skin Diseases stds unequalled, 
°. ee 
a 
° d 
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TWO-GUINEA SILVER KEYLESS 
LEVER WATCH 


(OPEN-FACED), GUARANTEED FOR FIVE YEARS. ¢ 
Jewelled in 6 holes, with crystal glass. Cannot be overwound, 


PARKINSON & FRODSHAM, 
4, CHANGE ALLEY, CORNHI@L, LONDON. . 
Makers of Capt. Nordenskjéld's Chronometer, also of Dr. Livingstope’s 


and of Capt. Nares’. 
WRITE FQR DESIGNS. 


NOTICE OF REMOVAL. | 
JAMES HOW & ‘CO. 
SCIENTIFIC INS TR UMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST., AND 2, FOSTER” LANE). 





HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microscope. 


o. TISLEY & ©, 


OPTICIANS, 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Jnstrument for Observing the Colour-Figures of Liquid Films under the 


action of Sonorous Vibrations 





172; 


Being a visible demonstration of the Vibratory and Molecular Motion of 2 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
5. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental ses. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and ` 


Description of the Harmonograph, Postel ree, 2d. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. è 
Flows easily from the Pen. 


It writes almost instanti Full Black. 
Blotting-paper may be applied ar the 


Does not corrode Steel Pens. 
Is cleanly to use, and not liable toBlot. moment of writing. 

Can be obtained in London, through Messrs. BarcLay & Sons, Farnng- 
don Street; W. Epwarps, Old Change; F. Newszry & Sons, Newgate 
Street; J. AUSTIN & Co., Duke Street, Liverpool; and to be had of all 

Stationers. e 


BEWTLE® & DRAPER (Limited), Dublin. 


FRY’S. oh EAI Prion: 
COCOA 


In Packets and Tins. Pure 
Cocoa only, with the super- 
fluous oil extracted. 
“If properly prepared, there is no nicer 
or more wholesome preparation of 
cocoa.” —Food, Water, and Air, 


Edited by Dr. Hassall. EXT R A CT 


J. S. FRY & SONS, Bristol and London. 








In Crown 8vo, Price 7s. 6d. 


CONIC SECTIONS. By Charles Smith, 
M.A., Fellow and Tutor of Sidney Sussex College, Cambridge. Crown 


8vo. 7s. 6d. 
MACMILISAN & CO., London. 


May 31, 1833] | NATURE W | NXXIX 


Messrs. MACMILLAN & C0’S NEW BOOKS. 


WITH A PREFACE BY CHARLES DARWIN, 


THE FERTILISATION OF FLOWERS. By Dr. HERMANN MLLER. 


Translated and Edited by D'Arcy W. THOMPSON, Jun., Scholar of Trinity College, Cambridge. With a Preface by 
CHARLES Darwin, F.R.S. With Iiluggrations. Medium 8vo, Nearly ready, 


MR. E. A. FREEMAN’S NEW BOOK. 


ENGLISH TOWNS AND DISTRICTS. A Series of Addresses and 


Essays. By E, A, FREKMAN, D.C.L., LL.D. With Illustrations and Map. 8vo. 145. [Next week. 
MR. HENRY SIDGWICK’S NEW BOOK. 


THE PRINCIPLES OF POLITICAL ECONOMY. By Henry 


SIDGWICK,M.A,, Preelector in Moral and Political Philosophy in Trinity Coflege, Cambridge, Author of ‘‘ The Methods 

of Ethics.” 8vo. 16s. m 
“Mr, Sidgwick has given us enany able discussions, in which cases are summed um and judgment given, when it is given, ina 
judicial and a luminous manner. Itis unquestionably the weightiest book on the subject which has appeared in this country for 
‘some time, It deserves to be studied $y all whose interest in political economy is not merely superficial.” —Academy. 


MR. FRANCIS GALTON’S NEW BOOK, e 


INQUIRIES INTO HUMAN FACULTY- AND ITS DEVELOP- 


MENT. By FRANCIS GALTON, F.R.S., Author of ‘“ Hereditary Genius,” ‘English Men of Science,” &c. Witb 
Ilstrations. Demy 8vo. 16s. 
“The least philofophic person may take up this book, and it is certain that he will find himself instructed and amused. ae 
In every man, however commonplace he may seem, there are odd nooks and corners of character and endowment. These neglected 
‘attics and cellars of human nature Mr. Galton has explored. . . . We cannot discuss all the varied and interesting topics which 
Mr. Galton has treated, with great originality, in his new book, . . . One can take it up anywhere, and in almost any mood, and 
find agreeable reading and stuff that suggests thought and stimulates fancy.” —Saturday Review. a 
NEW BOOK BY THE LATE W. STANLEY JEVONS. 


METHODS OF SOCIAL REFORM AND OTHER PAPERS. By 


W. STARLEY JEVONS, M.A., LL.D., F.R.S. Demy 8vo. 10s. 6d. 


THE LIFE OF SCHILLER. By Herron Düntzer. Translated by 


PERCY E. PINKERTON. With authentic Illustrations and Facsimiles. Crown 8vo. tos. 6d. 


TABLES OF MATERIA MEDICA. A Companion to the Materia 


Medica Museum. By T. LAUDER BRUNTON, M.D., Sc.D., F.R.C.P., F.R.S., Examiner in Materia Medica in the 
University o? london, late Examiner in Materia Medica in the University of Edinburgh and the Royal College of Physicians, 
London. With Illustrations. New and Enlarged Edition. Demy 8vo. ros. 6d. 


IN THE LAND OF THE LION AND SUN: orn, MODERN PERSIA, 


Being Experiences of Life in Persia during a Residence of Fifteen Years in Various Parts of that Country, from 1866-1881. 
By C. J. WILLS, M.D., late one of the Medical Officers of H.M. Telegraph Department in Persia. Demy vo. 14s. 

“ The volume under consideration has a stronger claim to attention than most of its predecessors, because it is the re-ult of a 
longer experience than that of an ordinary traveller and book-maker. . . . It contains much information of a varied kind on cities 
and districts of which our notions in Europe are of the vaguest.” — S4. Fames’s Gazette, 

“ These are things in favour of its being a book worth reading to anybody who ‘wants to know’ about Persia, and worth 
reading it certainly is. . . . Itis in his sketches of ordinary but unfamiliar life (which as a doctor he naturally had exceptional 
Opportunities of seeiyg), in his anecdotes of beasts and birds, and manners and customs, and dinners and dances, that the attraction 
of the book lies." Pall Mall Gazette, 


THE COLLECTED WORKS OF RALPH WALDO EMERSON.. 


(Uniform with the Eversley Edition of Charles Kingsley’s Novels.) Globe 8vo, 5s. each, 
rı. MISCELLANIES. With an Introductory Essay ; 4. ENGLISH TRAITS: AND REPRESEN TA- 








by JOHN MORLEY. [Le preparation, TIVE MEN. [Ready, 
2. ESSAYS 15. CONDUCT OF LIFE: AND SOCIETY AND 
' i [Ready. SOLITUDE. [Nearly ready. 
3. POEMS. ‘Ready, |6 LETTERS: AND SOCIAL AIMS: &e 





[Ready Sune, 


‘Lovers of Emerson who are at the same time lovers of well-printed books will welcome an edition which promises to be 


in every respect admirable. . . . We turn with new pleasure to worthy work so worthily presented. ”— Scotsman. 
iz MR. GEORGE MEREBITE’S NEW BOOK. ` 


POEMS AND LYRICS OF THE JOY OF EARTH. By Gsorce 


MEREDITH. Extra fcap. 8vo. 6s. [Next week. 


qo 
MACMILLAN’S 4s. 6d. SERIES._NEW VOLUMES. 
A NEW NOVEL BY THE AUTHOR OF “MR. ISAACS.” 


DOCTOR CLAUDIUS: a True Story. By F. Marion CRAWFORD, 


Author of ‘‘Mr, Isaacs.” Crown 8vo. 4s. 6d. 


ESSAYS. By F. W. H. Myers. 2 vols. I. OLASSICAL. IlI. MODERN. 


Crown 8vo, 4s. 6d. each. 


FOLK-TALES OF BENGAL. By Rev. Lan Bremarı Day: Author of 


‘Bengal Peasant Lifes’ Crown 8vo. 45, 6d. [Nearly réady, 
e 


5 Se a $ 
MACMILĽAN AND CO., BEDFORD STREET, LONDON, W.C.. 
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@g ` CHAS. CHURCHILL & GO., | 
A Importers of American Tools and. Machinery,  , 
Ñ + 21, CROSS STREET, FINSBURY, LONDON, E.C. » ee 


: AMATEUR PHOTOGRAPHY. 
WALKER’S AMERICAN CAMERAS surpass all®%thers in’ Completenes 
Lightness, Compactness, &c. * Every Tourist should have one on his Sffamer . 
_ . Rambles, ‘Circular and Price List sent for 1 Stamp. 
Messrs, C. CHURCHILL & CO. are the introducers of all the bgst Ameri- , 
can Tools and. Machines suitable for-Amateurs, including 12 varieties of Fret 
Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 
. Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 
‘HOUSEHOLD ELEGANCIES.” 
A New Boolefor Ladies. Hundreds of Illustrations, with Hints how to Orna- 
ment.their H gases cheaply and tastefully. 300 pp. 8vo. Post fr®e, 6s. 6d. 
AMATEUR CATALOGUE, 160 pp. (Photolitho), with 709 Whtstrations, 
o sent on receipt of 6d. 












WRITE FOR 
SAMPLES 


eand THESE Are of the HIGHEST QUALITY. 
CONTRAST Are supplied at the WHOLESALE PRICE. 
WITH -ANY | Are forwarded CARRIAGE PAID TO ALL 
wera aur) TEAS eiers 
_ OTHERS. . Ba 


. . | | Prices : 1/8 to o/- per lb. ; 
ELLIS DAVIES & Co, 44, corp sT., LIVERPOOL. 


‘EIA RVE VT AND PEATE, 


[By Appointment to the Royal Institution of Great Britain,| ` 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON,. W. 


ACOUSTIC APPARATUS OF ALL KINDS. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCTION IN 
e ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECIRICITY, PNEUMATICS, &e. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


SCIENTIFIC WORTHIES.,. 


The following is a list of the Portraits that have appeared in the above Series. 








crm 


MICHAEL FARADAY. SIR WILLIAM THOMSON. . . 0. 

THOMAS HENRY HUXLEY. HERMANN L, F. HELMHOLTZ. 

CHARLES DARWIN. SIR JOSEPH DALTON’ HOOKER. 

JOHN TYNDALL. WILLIAM HARVEY; ć ' oP g 
e ‘GEORGE GABRIEL STOKES. ° SIR GEORGE B. AIRY. 

SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. , 

“sIR CHARLES WHEATSTONE. JEAN BAPTISTE. ANDRE DUMAS, 

SIR WYVILLE THOMSON. RICHARD OWEN. ` ` 

ROBERT WILHELM BUNSEN. JAMES CLERK MAXWELL. 

ADOLF ERIK NORDENSKJÖLD. JAMES PRESCOTT JOULE. 


WILLIAM SPOTTISWOODE. , , 
Proof impressions of these, printed on India paper, may be had from the “Publishers, price 5s. each, or 
ie the Set of 21 Portraits in a Handsome Portfolio for £5 10s. of, carriage paid, ` 
` THE PORTFOLIO MAY BE HAD SEPARATELY, PRIÇE 6s. 
. e Cheques and P.O.O.’s payable to MACMILLAN & CO., 


° CFPICE OF “NATURE,” 29, BEDFORD STREET, STRAND. ` x 
P f 


í i ictori i ished b 
i R.C Sons, AND TayLor, & ® and 8, Bread Street Hill, Queen Victoria Street, fn the City of London, and publis y 
et a Mice nt AND Co., at the Ofiice, 29 and 30, Bedford Street, Covent Garde—Tuurspay, May 31, 1883. 
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ENGLISH COINS FROM WILLIAM L GRACES NEW DIRECT VISION 


TO VICTORIA. 


We have lately made great additions to cur extensive Collection, and have 


on view and sale a@reat variety, inc'uding many very cheap and some rare | 


and valuable Coins. Lists of Some can be had free. 


W. S. LINCOLN & SON, 
69 NEW OXFORD STREET, LONDON. 





Important Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Latest Complete Edition, including all the Supplements; 9 Large Vols. 
8vo, cloth, New (Longmans, 1881), for 48 8s., carriage paid (sells at 
415 2s.). EARLY APPLICATION NECESSARY to secure above at this price. 
Apply direct to Wm. F. CLAY, Bookseller, 2, Teviot Place, Edinburgh. 


UNIVERSITY COLLEGE, BRISTOL. 
GILCHRIST SCHOLARSHIP. 


A SCHOLARSHIP of the value of £50 annually, tenable for THREE 
YEARS, will be awarded at this College in September, 1883. Intending 
Candidates must forward their names for approval to the Principal before 
JUNE 16, previous to entering for the MATRICULATION EXAMINA- 
TION of the UNIVERSITY OF LONDON held in June, 1883; and the 
one who passes high@st in the HONOURS DIVISION will obtain the 
Scholarship, conditjgnal on his studying at University College, Bristol, with 
a view to graduation in the University of London. 

For further information with regard to this and other Scholarships tenable 


at the College, apply to i 
J. N. LANGLEY, LL.D., Registrar and Secretary. 


PIN & WEBD’S 
= CHESTS 












PLATE 


COMPLETELY 
«FITTED. 


— 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE. 
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OXFORD STREET, WEST END; AND 


MANSION POUSE BUILDINGS, CITY, 


LONDON. 


MANUFACTORY—The Rcyal Plate and Cutlery Works, SHEFFIELD. 
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MR. JOHN BROWNING begs to direct attention to the 
advantages of this very powerfuf, portable, ang efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 


scope can be used. 
Price in Morocco Leather Case, £3 8s. 6d. 


JOHN BROWNING, 


Optical and Physical Instrument Maker te HM. Government, 
63, STRAND, LONDON, W.C. À 


NEGRETTI AND ZAMBPBRA’S 
METEOROLOGICAL INSTRUMENTS. 


RAIN GAUGES. 


aeaa 


GLAISHER’S RAIN GAUGE, 8-inch. 


THE METEOROLOGICAL OFFICE RAIN 
GAUGE, 8-inch, 


SYMONS’ IMPROVED SNOWDON RAIN 
GAUGES, 5-inch, 


With Graduated Measuring Glasses divided to 
rioth of an inch, 





SPECIAL RAIN GAUGES of LARGE CAPACITY 
for Tropical Countries. 


— =m 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO 


Her MAJESTY THE QUEÊN, 
HOLBORN VIADUCT, > 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
RAPHERS—CRYSTAL PALACE, SYDtNHAM. 


PHOTOG 
Illustrated Price Lists posted free. 
o 
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: _ MIGROSCOPES. 


Unequalled by any other Maker at the same Price. 
should apply to the Manufacturer, 


°. EDMUND WHEELER, 
48N, Tollington Road, Holluway, N., London. 


SANITARY CONGRESS AND 
j EXHIBITION. 


‘Lhe Sanitary Institute of Great Britain will hold its Sixth Congress and 
Exhibiticé at Glasgow cn September 25th and three follqwing days. 

The Council invite Papers on subjects connected with Sanitary Science. 
Full part-culars as to the ccnditicns-under which Papers will be accepted 
will be supplied by the Secretary 

The Exhibition of Sanitary Apparatus will be held at the same time, and 


details are ready for distribution. ° 
E. WHITE WALLIS, Secretary. 
. SSS 


EXETER GRAMMAR SCHOOL. 


A CHEMISTRY MASTER will be required in September. The talary 
is £200 a year. There is a good Laboratory, afMl the Master will teach 
Science cnly. Cgndidates must have taken ist or 2nd Class N.Sc. Oxferd 
or Cambridge. 

For further particulars apply to the Head Master, R&. E. S. Carros. 


ON SALE, THE CONTENTS OF THE 
CASTLETON MUSEUM. 


This Collecti: n, includes a series of objects illustrating Ethnology, Pre- 
historic Archxolegy (from varicus parts of the world, many of considerable 
value), Geology, all British strata, about 2500 specimens (the Pleistocene, 
Crag, Oolite, aes and Carboniferous being particularly gocd) ; Mineralogy, 
abcut 4% specimens (many very fine); an excellent Collection of Stalactites 
and Stalagmites; scme hundreds of pieces of Old China and Pottery (prin- 
cipally English) ; Series lustrati g British Zoology (the Mammalia good), 
with a large number of miscellaneous Antiquities, Oak Carving, Guns, 
Swords, Looks, &c. 

The Collection has been most carefully arranged, and has been open for 
public inspection for sume years. Itis at Castleton in the Peak of Derby- 
shire, r2 miles from Buxton, 7 frem Chapel-en-le-Frith. To a town or 
public instituticn desiring to acquire a good museum, this is an excellent 
opportunity. 

For further particulars apply to “ Curator,’ care of Mr. John Tym, 
Castleton (Derbyshire), wié Sheffield. 


Intending Purchasers 


g, Conduit Street, W. 


FOR SALE.—A Museum of Geology and 


Mineralogy, the Collection of a Lifetime.—Apply to Mr. J. Gi.sy, 
Beverley. 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


HYDROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Great Malvern, for the scientific application of 
warm and cold water treatment, and for persons requiring rest and 
change. Complete system of hydrupathic, galvanic, and medicated 
baths. For prospectus, apply to T. RAYNER, M.D , Great Malvern. 


FOR SALE.—GOOD MICROSCOPE, cost 


about £20, with Slides; also Beale on Microscope, cost 215.—x. t. À., 
NarureE Office. 





MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL- 
fFIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 
Also some RARE AND CrRoite MINERALS, FOREIGN ROCKS, 


List on Application. 
Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 
Blowpipe Cases and Apparatus. 
Catalogues free, 
° SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
e © Precious Stones valued and bought. 


12, FRITH STREET, SOHO, W. 


In Crown 8vo, Price 5s. 


A MANUAL of ANCIENT GEOGRAPHY. 


Tragslated from the German of Dr. H. KIEPERT. Crown 8vo. 5s, 
S MACMILLAN & CO, London. 
° Eon 
Ld e e 
e 
°  d 
e 


LIVING SPEGIMENS- FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent td his subscribers the very Ae Rotifer, Floseu- 
laria coronetta, with sketch and description. He has also been showing at 
the Fisheries Exh.bition (Stand 756) young Smelts twelve days old, Stickle- 
backs, Fish Parasites, young Shrimps, Spawn of Cuttlefish, Spawn of Doris, 
Campanularia, Circulation of Blood in Tadpo@& of Newt, &c. = 8 

Weekly Announcements will be mad®in this Place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of £1, 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Nine, Parts, 1s. each. 


Sale hp Auction.  . 


NATURAIS HISTORY SPECIMENS. 7 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on MONDAY 
and TUES DAY, June 11 and 12, at half. past 12 p@ cist ly each day, a very 
cart fully-formed Ccl'ection of British Macro- and Micro-Lepidopteia, 
including a large number of well-authenticated Rarities. alin fine fresh 
condition, Exotic Lepidoptera, ccnsisting of mest of the Brilliant Morphos, 
Papilios, and other fine and showy Species; also the Collection of 
Natural Histcry Specimens formed by the Rev. J. BAYLIE, D.D., 
of Stroud, Gloucester, consisting of Bird Skins, Native Weapons and 
Curiosities, Corals, Fossils, Birds’? Eggs, Shells, Lecture Diagrams, and 
Models of Antediluvian Animals, Glass Show-cases, &c., &c , Animal 
Skins, Rugs, Herns, Cabinets, quantity of Scientific Books, and other 
Natural History Specimens. 
On view Saturdzy prior from ro till 3, and Mornings of Sale, and 
Catalogues had. 


——— ee eee 
MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gatbro, Gn«iss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikmnte, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Cgrals, Shells, Xanthidiz, 

c. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND. W.C. 


THE ALFIANELLO METEORITE. 


JAMES R. GREGORY has received numerous Examples of thzs atest 
and interesting Meteorte Stone which fell on- February 16, 1883, and are 
now offered at moderate prices. 

Specimens of many othe: Meteorites now in stock. Lists may be had of 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88. CHARLOTTE STREET, FITZROY SQUARE, W. 


Becta E a hie ake ee eM 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, if W. Douaras, R. McLacuian,; F.R.S., 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., and H. T. STANTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on ali subjects connected with Entomology, and especially on the Ingects of 
tte British Isles. e 

Subscription—Six Shillings per Volume, post free. The°volumes com- 
mencé with the June number in each year. i 

Vols, I. to-VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each 

London: JOHN VAN’ VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the ab@ve 


address. a 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 


FREDERICK Bonp, F.Z.S. | OHN A, Power, M.D. 
Epwarp A. Fitcn, F.LS§. Jenner Weir, F.L.S. 
F. BUCHANAN Wuirz, M.D. : 
Contains Articles by well-known Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. 
Numerous Woopcyt ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional Lirgyocrarnyp and CHROMO-LITHO- 
GRAPHED PLATES. d 


SIMPKIN, MARSHALL, & CO., Stafloners’ Hall Court. 
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JOURNAL OF THE SOCIETY OF 
TELEGRAPH ENGINEERS AND OF 


ELECTRICIANS. 
Edited by Professor AyrTon, F.R.S. 
No. 48 now ready, containing Illustrated Papers an :— 

m Microphones and their Action, The Reesistance of Microphonic Contacts, 
hy Prof. Hughes, Mr. Shelford Bidwell, Mr. Stroh, Prof, Silvanus 
‘Thompson, Mr. Munro, &c. 

Prof. Blyth’s Ampére Meter, by Prof. Jamieson. 
eo Osiginal Communica pons from Mr. Joubert and fr. Crompton regard- 
ing Fire Risks from Etric Lighting, and Abstracts of all Current 
Foreign Electrical Literature. 





E E. & F. N. SPON, 16, Charing Cross, London. 
Price Thrge Shillings. 
a SPANISH ILLUSTRATED JOURNALS, 


LA ILLUSTRACION ESPAÑOLA Y 
° | AMERICANA. 


LA MODA ELEGANTE. 


Salen cuatro veces por mes. Numeros ejemplares, un chelin. 
Por mas pormenores dirijanse al agente,.J. R. K. LAGERWALL, 22, St. 
“™James, New Cross, S.E. 
N.B.—Spanish Works by all Authors. 





° On the rst of every Month. 


JOURNAL OF BOTANY, 


RITISH AND FOREIGN. 
Edited by James Brirren, F.L.S., British Museum. 
ConTENTs.—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. ; ‘ 
Price 1s. 3¢. Subscription for One Year, payable in advance, ras. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper %d Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls, Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Frangais pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonne: 
ment franco par la poste—un an, z5s. 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. On s'abonne 
aux bureaux, 3# Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE.—“‘La Semaine Fran- 
çaise” has been brought out in London for the benefit of those English 
readers who may wis’ to study contemporary French from all paints of 
view, instead of confining thelr reading to one particular Gallic print. 
It certainly merits success.”""—Graphic. 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things..... Tt will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


, done "Queen. 
TERMS OF SYBSCRIPTION!:— S. a. 
Three M onths ona ero 641 wpa aaa ees 3 ro 
Six 


wae aoe rr Br. bea une 7 7 


Twelve ” ane oon rr one bee ves I5 4 
P.O.O. payable to T. Spanswick, at King Street, Covent Garden, W.C, 
Publishing Office, 37, Southampton Street, Strand, W.C. 








z6s. per Ann., 205. Past Free. 


DER NATURFORSCHER., 


® Wochenblatt zur Verbreitung der Fortschritte in den 
s . Naturwissénschaften. ; 
Herausgegeben von Dr. WILHELM SKLAREE. 
A Weekly Periodical devoted to Natural Science. s2 Nos., 16s. Speci- 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
mence the XVIth volume. 


e Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 


JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 


PERIODICA. 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von Poccenporrr (von 182s bis 1876), von 
G. WIEDEMANN (seit 1877). Jährlich 3 Bde. oder 12 Hefte. 80. Af 31, 

Beiblatter zu den Annalen der Physik und Chemie, Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jährlich 12 Hefte. 8° M x6. 

Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel; “' Journal fiir technische und öconomische Chemie’) herausge- 
geben von Erdmann, SchweiggerSeidel, Marchand, Werther: (bis 
1869). Neue Folge (seit 1870) herausegegeben von H. Koxae und E. v, 





MEYER. Jährlich 2 Bande in 22 Heften. 8°. IM 22. 
Vollständige Verlag¢verzeichnésse werden jederzeit, auf Verlangen franco 
° zugesandt. 
a 
- a 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Sgotland, and circulates extensively 
amongst onde Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested ın the management of landed property throughout Scotland 
and the Northern Counties of England. e 
The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. , 
The AGRICULTURIST is published every Wednesday aft fin ip 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. : bad 
The Veterinary Department is edited by one of the leading Veterinarians 
in the Country, and is invaluable to the breeder and feeder au a Buide to the 
rearing of animals, and their treatment when labouring under disease. ; 
Full Reports are given of the Meetings of the Royal Agricultural Socitty 
of Paren, thg Royal Agricu.tural Society of Ireland, the Highland and 
Agricultural Society of Geotland, the Scottish Chamber of Apua. 
ao Bee the principal Agricultural Associations throughout Great Britio and 
reland, 
For Advertisers addressing themselves to Farmers a better medium does 
not exist. e 
Price 32. By post 33¢, Annual Subscription, payable in advance, 145. 
Offices—377, High weet, Edinburgh; and 145, Queen Victoria Stree, 
London, mites 
Post-Office Orders Gayable to Charles Anderson, Jan., Edinburgh 


ESTABLISHED 1843, 


ag PIT AF EI NR EEE 

THE BREWERS’ GUARDIAN: 

A. Fortnight Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal,and Parliamentary Matters. 


Review or THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRANE 
REcoRD. 
The Organ of the Country Brewers. 


“The Brewers’ Guardian ’’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s 6@. per annum, post free, dating from any quarter-day. 
Sing.e copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. ® 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well known naturalists in every branch of zoology } 
habits of animals ; arrival and departure of migratory birds : occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and frech- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of peneral interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interestinggarticles in varicus branches of zoo zy. 
There are occasional woodcuts. e 


JOHN VAN VOORST, 1, Paternoster Row. 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant Jes lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de Pélectricité. ° s 


Rédacteur en chef: W. de FONVIELLE. 
E. de CLISSON: Directeur. 
Subscription Yearly, 165.; Six Months, 9s. 
Agency for England and Colonies— 


LE FEVRE AND CO., ENGINEERS, 


26, Bupe Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 


INVESTMENT ASSURANCE. 


——= ry, 


POLICY-HOLDERS IN CLASS B OF TH: 
LIFE ASSOCIATION OF SCOTLAND 


Obtain all the Advantages of an Ordinary Life Assurance combined with a 
most PROFITABLE INVESTMENT. 














CLALMS Paid and BONUSES exceed FOUR MILLIONS ; 
** IMMEDIATE ASSURERS . 0 
Will secure a YEAR'S BONUS more than later Entrants. 
LONDON: 5. LOMBARD STREET, afd 123, PALL MALL. 
EDINBURGH: 82, PRINCES STREET. e 
e 
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19 CARAT GOLD. 





°. BRACELETS. 

- BROOCHES. | 
NECKLACES. 
LOCKETS. 








DICKEN 


A THAMES, 


Just Published, 


PROCEEDINGS OF THE SCIENTIFIC 


MEETINGS OF THE ZOOLOGICAL SOCIETY OF LONDON 

for 1883. Part I., containing the Papers read at the Scientific Meetings 

in January and February, with Eighteen Plates, mostly Coloured, 12s. ; 
with Plates, Uncouloured, 3s. 

May be obtained at the Society’s Office manr Square, W.), at 

Messrs. Lonamans, the Society’s Publishers Paternoster Row, E.C.), or 

through any Bookseller, 








Now ready, Demy 8vo, Cloth, Illustrated, 215. 
NEW PRINCIPLES OF NATURAL 
PHILOSOPHY. 


By WILLIAM LEIGHTON JORDAN, F.R.GS. 


London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 
E 


TIME BY THE TRANSIT INSTRUMENT., 


A POPULAR TREATISE ON THE 


TRANSIT INSTRUMENT. By LATIMER CLARK. Cloth 8vo, 
5S., post free. 


TRANSIT TABLES, Published Annually, 


giving the Transit of Twenty of the Principal Stars for every Evening 
of the Year. Computed from the Nautical Almanac in ordinary time. 
Intended for popular use in every part of the Globe. By LATIMER 
CLARK. e Cloth 8vo, 2s. 6a. 


TRANSIT INSTRUMENT of Improved 
Form and of the highest quality, complete with Lamp, &c., r2in., 
49 17S. 6d.; wn. ditto, 413 10s, These Instruments will be sent on 
approval if desired. 

A, J. FROST, 6, Westminster Chambers, London, S.W. 











Price 25. Gd. 


TRE OWENS COLLEGE COURSE OF 
ELEMENTARY BIOLOGY. Part I. The Frog; an Introduction 
to Anatomy and Histology. By A. MILNES MARSHALL, M.D., 
D.Sc., M.A., Professor of Zoology in Owens College. 
“ Clearly written and admirably explicit.” . ..» “There is no doubt that 
if teachegs are wise they will use this admirable little book.” —Acadenty. 


London: SMITH, ELDER, & Co., Waterloo Place. 


e Manchester: J. E. CORNISH. 
UN The Saturday, Review, 
IS E D ES UST May 12th, 1883, says :—We . 
l Bro 
} 


can honestly add that the 
unmounted edition (£2 2s.) 
of Messrs. Letts’s Atlas is 
beyond all question the 
cheapest full compendium 
of geographical information 
to be obtained, and the 
A~ $ mounted form (£5) one of 


DS e most handscme,”? 
NOW RS P COMPLETE emra 


Detailed Prospectus of LETTS, Limtd. London Bridge, E.O, 
a a 


, POPULAR 


NATURE 


MR. STREETER, 


| GEM MERCHANT AND GOLDSMITH, 


THE INTRODUCER oF 18-Carat GOLD JEWELLERY, 


BOND STREET, W., 
LONDON, CEYLON, JAPAN. 


NEW EDITIONS FOR 1883. REVISED, CORRECTED, AND BROUGHT 


Price 1s. each 3 or bound in cloth, rs, 6d. each. 


SS DICTIONARIES. 


DICKENS’S DICTIONARY OF LONDON. 


[Fune 7, 1883 


“PRECIOUS STONES & GEMS.” 
By EDWIN W. STREETER, F.R.G.S. 
THIRD EDITION. Price 15s. 


° ‘THE GREAT ° 
DIAMONDS OF THE WORLD 
By EDWIN W. 9TREETER, F.R.Q S. 

SECOND EDITION. Price 7s. 6d. E 





BELL & SON, York Street, Covent Garden. 


yP TO DATE. 


DICKENS’S DICTIONARY OF THE- 


DICKENS’S DICTIONARY OF PARIS. 
DICKENS’S CONTINENTAL ABC RAILWAY GUIDE 


every Month. Price Is. 


a ee 
MACMILLAN AND CO., LONDON, W.C. 


is published on ‘the First of 


Now ready, Demy 8vo, Vol. I., price zrs. 


A TREATISE ON ELECTRICITY AND 


MAGNETISM. (GENERAL PHENOMENA AND TuHezory.) By E. 
MASCART, Professcr in the Collége de France, and Director of the 
Central Meteorological Bureau, and J. JOUB ERS, Professor in the 
Collége Rollin. Translated by E. ATKINSON, Ph.D., F.C.S., Pro- 
f essor of Experimental Science in the Staff College. 


THOS, DE LA RUE & CO., London, E.C. 


Now ready, Demy 8vo, Cloth, price 12$. 6d. 


THE LIFE OF SIR WILLIAM E. LOGAN, 


KT., LL.D., F.R.S, F.G.S., &c., First Disefor of the Geological 

Survey of Canada. Chiefly Compiled from his Letters, Journals, and 

Reports. By BERNARD J. HARRINGTON, B.A., Ph.D., Professor 

of Mining in McGill University, late Chemist and Mineralogist to the 

ap eological Survey of Canada. With Steel Portrait and numerous 
oodcuts. 


London: SAMPSON LOW, MARSTON, & CO., 188, Fleet Street. 
ee OS oe ee eee 


Now Ready, 12mo, cloth, 3s. 6d. 


KALLOS. 


A TREATISE ON THE SCIENTIFIC CULTURE OF PERSONAL 


BEAUTY AND THE CURE OF UGUINESS, 


& 
BY 


A FELLOW OF THE ROYAL COLLEGE OF SURGEONS. 
London: SIMPKIN, MARSHALL, & CO. 


NEW EDITION OF PROFESSOR TYNDALL’S 
WORK ON SOUND. 
SOUND: By John Tyndall, D.C.L., LLab., 


F.R.S., &c., Professor of Natural Philoso hy in the Royal Institution. 
Fourth Edition, revised and augmented. Price ros. 6d, 


London: LONGMANS & CO. 


, MINERALS AND PRECIOUS STONES, - 


Mr. BRYCE-WRIGHT begs to call attention to his exten- 
sive and valuable collection of 


MINERAIS AND PRECIOUS STONES, 


from which single specimens can at all times be selected at 
moderate prices. 

Boxes sent on approval’to any part of the world. 

Gems and Precious Stones can be purchased éither mounted 
or unmounted, 


BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stones. 
è e 
204, REGENT STREET, LONDON, W. 
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Diary of Societies SUBSCRIPTIONS TO “NATURE” 





LONDON $. 
THURSDA F, Junz 7. Yearly a . * . e è « è , 28 G 
RoyvaL Socrery, at 4.—Election*ef Fellows. Half-yearly. . a 2. » «© » e » I4 6 4s 
LINNEAN DADEN 3.—New or Rare Mgnocotyledonous Plants from Quarterl è 7 6 
Madagascar: H. N. Rid&y.—On some Japan Brenthidæ : George Lewis. : Ko e So ee A 
an a ae Asclepiads: T. H. Corry.— Habits of the Termites To the United States, the Continent, and all places 
of Rangoon: Kobert Romanis. ithi ; S 
CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellogs -—Laboratory within the Postal Union ; £ 
Notes: ©n the Action of T@ght.and Heat on Cane and Inert Sugars; y a i 
On Hydeoxylamine ; R&covery of lodine from Organic Iodide Residues ; early p 6. 2 6 we we ee O 6 
A Residual Phenomenon of the Electrolysis of Oil of Vitriol: On an Half-yearly. 2. 2. 1. s.. s.. I5 6 © 
Allegtd Test for Alcohol; Reaction of the Copper Zinc Couple on Nitric Quarterby ; ae 8 o 
pate ; a vie patie oe of Spangy Lead: eel BU seen ae AOE 
.R.S., an ed Tribe.—On Evaporation in vacuo: Prof. H. McLeod. 
ROYAL (NSTITUTION, at 3.—Recent Discoveries in Cyprus and Asia Minor: CHARGE S for ADV RT I S EM E N TS. 
R. 5. Poole. Three Lines in Column 2s, 6d. gd. per Line after. 
FRIMAY, June 8. R , e 4s a 
Rorar TULS at gg-T e Electric Arc and Chemical Synthesis: One-£ighth Page, or Quarter Column . . . . © 18 6 
ROYAL ASTRONOMICAL SOCIETY, at 8. Quarter Page or Half& Column, . . . . + IIJ O 
SATURDAY, fone 9. . Half a Page, oraC®lumn. . . s.. - + 35 9 
rig case at 2. oneree ane af fe Movable TE Whole Page . . e. © o.o © © k o o 6 6 0 
alvanometer, adapted for Measuring bot ength of Current and Dif- ° 
fice of Potential: Dr. E. Obach.—The Electric Resistance of Water : Post Office Order® payable to MA CMILLAN & CO. 
Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, M.E. OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
Rovat BOTANIC SOCIETY, at 3.45. : —— 
ROYAL INSTITUTION, a#3.—Russian Social Life: Prof. Turner. LIGHTN ING CON DUCTO RS, 
MONDAY, Jungs 11. . i 
ROYAL GEOG@PHICAL SOCIETY, at 8. 30. Experience, accumulated since the time of Benjamin Franklin, proves 
ARISTOTELIAN SOCIETY, at f30.—Kant’s " Critie’” (concluded): Dr. Burns- conclusively that a Conductor made of Copper of adequate size is the best 
Gibson. of all appliances for the protection of every description of building from the 
TUESDAY, JUNE 12. destructive effects of lightning. 


PHOTOGRAPHIC SOCIETY, at 8. 


ANTHROPOLOGICAL INSTITUTE, at 8, WE. VW ALL ZS CoS 


RoYAL HORTICULTURAL SOCIETY, at I.~—Scientific Committee. 


WEDNESDAY, June 13. PATENT 
RovaL MIcROSCOPICAL SOCIETY, at 8.— Note on the Spicules of Cucunas ia 


cabbere, C dondnaant and Tuo Alied Forms Fret E detey Bor | COPPER LIGHTNING CONDUCTOR, 


Cutting Sections of DBtoms: Herr J. Flogel. As applied to all kinds of Buildings and Shipping in all parts of the world 


THURSDAY, JUNE 14. with unvarying success; is the most Trustworthy, most ffective, and also 

ROYAL SOCIETY, at 4.30. : ` 5 the Cheapest Conductor ever offered to the Public. 
MATHEMATICAL Soctxty, at 8—On the Mutual Potential of Two Lines in It is simple in its application, no Insulators being required, and it costs 
Space ; Prof. H Lamb.—Inverse Coordinate Curves: R. Tucker. only ONE SHILLING per Foot for the standard size, w ich insures safety 








in any storm. 


ACCIDENTS !—64, CORNHILL. R S. NEWALL & CO., 


e 
NO MAN IS SAFE FROM ACCIDEN TS! 130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
WISE MEN INSURE AGAINST THEIR COST! 


ame EN 4 ees A WAN DAS 68, ANDERSTON QUAY, GLASGOW. 
Accidents by Land or Water insured against by the W - 

SENGERS” ASSURANCE COMPANY, the Oldest and Largest Com- MANUPACTORY—GATESHEAD-ON ‘TYNE. 
pany, insuring against Accidents of all kinds. Subscribed Capital, 


ere ROE eee 
£3,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums. T O A ST RO N OQO M E RS s 


a a a o Intending Purchasers of ‘Telescopes should send for ‘‘ Hints on Silvered 


£ I 840 000 Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
: Ealing Reflector, &c.), an “Appendix,” containing important Testimonials 
HAS BEEN PAID AS COMPENSATION, as to their efficiency, &c.,&c Post free Nine Stamps. 
Apply to the Clerks at the Railway Stations, the Local Agents, or G. CALVER, F. R.A.S., 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, HILL HOUSE, 
® on AT THE WIDFORD, 
HEAD OFFICE—64, CORNHILL, LONDON. CHELMSFORD, 


: ii 
WILLIAM J. VIAN, Secretary N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


BAD OTE I ia ey_|_ Aeon ote a E 
PATENT “GLACIER” WINDOW DECORATIONS. 


D This is a series of Transparent Designs from the simplest to the most 

= 4 E | elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
G'ass, at a very small cost. The advantages of this invention will be appre- 
ciated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from view, and the beauty of the interior enhanced, while the labour of 
affixing is no more than a pleasant pastimagand exercise of skill, in which 
ladies and childr@ can take part. 


The most perfect Substitute for Stained Glass. 

; . ILLUSTRATED PRICE LIST ON APPLICATION. 

ne ee i Bamples of the Patent “ Glacier,” per post, One Shilling. 
eea Sol 


A variety of Windows fitted with the Patent *' Glacier ” can be seen at 
Perry & Co.’s Establishment, Holborn Viaduct, London. 


Manufactured by 
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McCAW, STEVENSON, & ORR, BELFAST. 
a Vee Se et A A 


SOLD BY = Ss 


at | PERRY & C0., Limited, Steel Pen Makers. Nor o 
Sole Agents for Great Britain, HOLBORN VIADUCT, LONDON. Size 144X104, Price 3s. 
b e¢ ° 
. ¢ 
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ZARVE WY AND PEAK, 
° [By Appointment to the Royal Institution of Great Britain, |\ 
r SUCCESSORS TO W. LADD & CO., n 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
. ° BEAK STREET, REGENT STREET, LONDON, W. 


: ACOUSTIC APPARATUS OF ALL KINDS 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES ANDSCLASS INSTRUCTION IN 
ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECIRICITY, PNEUMATICS, &c. è 


ILLUSTRATED CATALOGUE, PRICE SIXPENGE. 


TWO-GUINEA SILVER KEYLESS 
LEVER WATCH 


GUARANTEED FOR FIVE YEARS. 


(OPEN-FACED). 
(annot be overwound. 


-Jewelled in 6 holes, with crystal glass. 
®ARKINSON & FRODSHAM, 
4, CHANGE ALLEY, CORNHILL, ERONDON. 
Makers of Capt. Nordenskjéld’s Chronometer, also of Dr. Livingstone’s 


and of Capt. Nares’. 
WRITE FOR DESIGNS. 


nr 
MUSEUMS AND COLLECTORS. 


Me. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


c. TISLEY & Co 


OPTICIANS, 
BROMPTON ROAD, 


(Close to South Kensington Museum.) 
e 


THE PHONEIDOSCOPE 


res of Liquid Films under the 
ibrations, 


172, S. W., 


An Instrument for Observing the Colour-Fi 
action of Sonorous 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. : 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. 6d. 
* MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. ISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
a Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


In Fcap. 8vo, Price 3s. 6d. 


ELEMENTARY LESSONS IN THE 


SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER, 

F.C.S., M.R.A.C., Examiner in the Principles „of Agriculture under 

the Government Department of Science, sometime Professor of Agri 
e cultural Science, University College, Aberystwith. 


MACMILLAN & CO., London. ad 


oe a ee 
WANTED, a Copy of NATURE, No. 51 3.—A address, 
Office of NATURE, 29, Bedford Street, Strand. 





a igang Same a mye > aa THIS 
M Q LEO! AY-S:Pl ELS: MEDICINE 
ee E Siok a ma ae D a L 


Ys a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Poyerful Invigorator of the System, in cases of WEAKNESS 
AND “DEBILITY, and is unequalled in Female Complaints. 
e died 

$ o 


+ 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C. 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 


AND 
Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL APPARATUS,’ MATERIALS, 
AND CHEMICALS, 
Large and Complete Stock at Show? ooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp.; PHOTOGRAPHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also at 
3A and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


NOTICE OF REMOVAL. 


JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS. 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST., AND 2, FosTER LANE). 


HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microscope? 


FERNS, A SPECIALITY. 





Having for many years devoted almost the whole of our attentien to 
> the cultivation of 


FERNS AND SELAGINELLAS, 


We now havet HE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERI ES, and other purposes. 


Our ILLUSTRATED CATALOGUE (rice 6d.), contains much 
valuable information, as well as “ Hints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extreme: 
low quotations, may be had free on app ication. 





W. & J. BIRKENHEAD, 


FERN NURSERY, SABE, NEAR MANCHESTER 
@ 
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Messrs. MACMILLAN & 00:9 NEW BOOKS. 


WITH A PREFACE BY CHARLES DARWIN. e 


FHE FERTILISATION OF FLOWERS. By Dr. HERMANN MULLER. 


: Translated and Edited by D'Arcy W. THOMPSON, Jun., Scholar of Trinity College, Cambridge. With a Prtface by 
CHARLES DARWIN, F.R.S. With Llus@ations. Medium 8vo. [Meany ready, 
e & 


MR. E. A. FREEMAN’S NEW BOOK. ° 


ENGLISH TOWNS AND DISTRICTS. A, Series of Addresses and 


Essays. By E. A. FREEMAN, D.C.L., LL.D. With Illustrations and Map. 8vo, 


TRE PRINCIPLES OF POLITICAL ECONOMY. | By Henry 


SIDGWICK, M.A,, Prelector in Moral and Political Philosophy in Trinity College, Cambridge, Author of ‘‘ The Methods 
of Ethics” 8yp. 16s. 
“ Mr. Sidgwick has given us many able discussions, in which cases are summed up, aad judgment given, when it is given, ina 
judicial and a luminous manner, ® is unquestionably the weightiest book on the subj@ct which has appeared in this country for 
some time. It deserves to be studied by all whose interest in political economy is not merely superficial.”—Academy. 


INQUIRIES INTO HUMAN FACULTY AND ITS DEYELOP- 


MENT. By FRANCIS GALTON, F.R.S., Author of ‘* Hereditary Genius,” “English Men of Science,” &e. With 
Illustrationy Demy 8vo, 16s. 
“The least philosophic person may take up this book, and it is certain that he will find himself instructed and amused... . 
In every mæn, however commonplace he may seem, there are odd nooks and corners of character and endcwment. These neglected 
attics and cellars of hufnan nature Mr. Galton has explored. . . . We cannot discuss all the varied and Interesting topics which 
Mr. Galton has treated, with great originality, in his new book. . . . One can take it up anywhere, and in almost any mood, and 
find agreeable reading and stuff that suggests thought and stimulates fancy.” — Saturday Review. 


METHODS OF SOCIAL REFORM AND OTHER PAPERS.. By 


W. STANLEY JEVONS, M.A., LL.D., F.R.S. Demy 8vo. 10s, 6d, 


THE LIFE OF SCHILLER. By Herrıca Dunrzer. Translated by 


PERCY E.ePINKERTON. With authentic Illustrations and Facsimiles. Crown 8vo. Ios. 6d. 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. 


By PERCY FARADAY FRANKLAND, Ph.D., B.Sc., F.C.S., Associate of the Royal School of Mines, and Agricul- 
tural Demonstrator of Practical Chemistry in the Normal School of Science and Royal School of Mines, South Kensington 
Musgum. Founded upon ‘‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. KROCKER. Crown 8vo. 7s. 6d. 


THE COLLECTED WORKS OF RALPH WALDO EMERSON. 


(Uniform with the Eversley Edition of Charles Kingsley’s Novels.) Globe 8vo, gs, each. 
1. MISCELLANIES. With an Introductory Essay | 4. ENGLISH TRAITS: AND REPRESENTA- 


by JOHN MORLEY. [Zn preparation. TIVE MEN. [ Ready, 
5. CONDUCT OF LIFE: AND SOCIETY AND 
2. ESSAYS. [Ready SOLITUDE, [Next week, 
3. POEMS. LEN 6. LETTERS: AND SOCIAL AIMS: &c. 
[Ready Fune, 


_ “Lovers of Emerson who are at the same time lovers of well-printed books will welcome an edition which promises to be 
in every respect admirable. . . . We turn with new pleasure to worthy work so worthily presented.” — Scotsman. 


MR. GEORGE MEREDITH’S NEW BOOK. 


POEMS AND LYRICS OF THE JOY OF EARTH. By GEORGE 


MEREDITH. Extra fcap. 8vo. 6s. 


MACMILLAN’S 4s. 6d. SERIES—NEW VOLUMES. 
A NEW NOVEL BY THE AUTHOR OF “MR. ISAACS.” 


DOCTOR CLAUDIUS: a True Story. By F. Marion CRAWFORD, 
Author of ‘‘Mr. Isaacs.” Crown 8vo. 4s. 6d. 


“The interest is sustained to the last page. But the real charmof the book lies chiefly in its vivid character painting, Each 
figure is full of vitality and sketched with vigour.”’— Academy, 


ESSAYS. By F. W. H. Myzrs. 2 vols. I. Cuassican. II. MODERN. 


* Crown 8vo, 45. 6d. each. o 


FOLK-TALES OF BENGAL. By Rev. LAL BEHARI Day, Authôr of 


“ Bengal Peasant Life.” Crown 8vo. 45. 6d. [ext week, 


d 
A GREAT TREASON. Å Story of the War of Independence. By 


MARY HOPPUS. 2 Vols. Crown 8vo. 9s. [Next week. 





MACMILLAN’S CLASSICAL SERIES. NEW VOLUMES, 





HORACE—THE ODES AND CARMEN SECULARE. Edited by’ 


T. E. PAGE, M.A., formerly Fellow of St. John’s College, Cambridge; Assistant Master at Charterhouse. Fcap. 8vo. 6s. 


HORACE—THE SATIRES. Edited by ARTHUR PaArmmr,’ M.A., 


Fellow and Professor of Jatin in Trinity College, Dublin. F cap. ŝvo. [Nearly yeatty, 
eere ae a a 
MACMILLAN AND CO., BEDFORD STREET, »LONDON, W.C. à : 
ee j ` 
e e ® e 
í ; l 
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(LATE PARTNER WITH R. & J. BECK,) 
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S 
100 NEW BOND STREET, LONDON, W.” è 
@ 3 cS 
MICROSCOPES? OPTICIANS CLINICAL THERMOMETERS. 

a ASTRONOMICAL and other AND . . OPH@IALMIG INSTRUMENTS, * 
TELESCOPES. MANUFACTURER OPERA and FIELD GLASSES. , 
STANDARD and other : OF SPECTACLES and EYE-GLASSES. 
METEOROLOGICAL INSTRUMENTS. S C I E N T I F I C READING GLASSES. å 


SURVEYING and HAND MAGNIFIERS. 


NAUTICAJ, INSTRUMENTS. I N S T R U M E N T S. STEREOSCOPES. ° 
è a ee 


DRAWING INSTRUMENTS, including ARTISTS’ MATERIALS. 
OCULISTS' PRESCRIPTIONS RECEIVE PERSONAL ATTENTION. 


FINEST POSSIBLE QUALITY. . g 
2}in. Wray Lens, best mounting, &c., &c. £5 o] 3din. Wray Lens, best m^unting, &c., &c. £15 15 
a¢in. do. do. do. #7 10 | 4in. do. do. do. £25 0 
31e do. do. do. £12 10 | 4ġin. do. do. do. £40 0 
THE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., Equatoreal Stand... £12 12 0 


New Illustrated Catalogue, 3 stamps. 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit it,to any 


telescope for Photographic Solar Spots, &c., complete ... ane bus ise £2 2 0 
“LE MERVEILLEUX ” 4 plate, complete dry plate apparatus See wee ek. ae. aA, aed ee. Se © 
“LE MERITOIRE” 3 plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &c. &c. AL IL 6 
THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tail board, and every recent 

improvement ... Ves oe on igs nee ae ses es en 2 2 0 


Illustrated Photo Catalogue 2 stamps. š l 
J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMPNGHAM. 


AMATEUR PHOTOGRAPHY. 


SWAN’S PLAT E S| MAWSON & SWAN'S PAMPHLET,| THE “ENGINEER'S” SET 


Containing 
FoR RAPIDITY, REGULARITY, , 
R P ADVICE IN THE SELECTION OF APPA- TAKES PHOTOS 64 X 43 
E A PLICITY a 
A A RATUS ; COMPLETE INSTRUCTIONS FOR 1s SPECIALLY SUITED FoR GEN- 
o 
R ; , ; i 
IN DEVELOPMENT ARE IN DEVELOPING Dry PLATES; THE COL TLEMEN AMATEURS, TOURISTS, 
VAGUABLE TO AMATEUR OR LODION PROCESS ; PRINTING FROM SURVEYORS, &. BEST QUALITY. 


NEGATIVES ; How TO MAKE A DARK 
Room; How To ENAMEL PHOTO- 4 
Their reputation is world-wide. GRAPHS, &c, Complete, £9 10s. Od. 


MAWSON & SWAN, Moseley Street, Newcastle-on-Tyne. 
CHAS. CHURCHILL & CO., gy 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


AMATEUR PHOTOGRAPHY. 

WALKER’S AMERICAN CAMERAS surpass all others in Completeness. 
Lightness, Compactness, &c. Every Tourist should have one on his Summer 
Rambles. Circular and Price List sent for 1 Stamp. 

Messrs. C. CHURCHILL & CO, are the introducers of all the best Ameri- 
can Tools and Machines suitable for Amateurs, including 12 varieties of Fret . 
Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 
Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 

, “HOUSEHOLD ELEGANCIES.” 

Innit i © | >} A New Book for Ladies, Hundreds of Illustrations, with Hints howfo Orna, 
ut i i IN Da \ ment their Houses cheaply and tastefully. 300 pp. 8vo. Post free, 6s. 6d. 
eee ge AMATEUR GA TALOGUE, 160 pp. (Photolitho), with Jeo Lllustrations, 


aa aG sent on receipt of 6d. 


PROFESSIONAL, 
@ 
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Printed by R. CraygSons, AND TAYLOR. at 7 and 8, Bread Street Hill, Que€n Victoria Street, in the City of London, and published by 
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F. E. BECKER & CO., 


MANUFACTURERS AND IMPORTERS OF 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS, 








Pure and Commercial Chemicals, 
MICROSCOPIC REAGENTS &SUNDRIES, 
CHEMICAL BABRANCES, SCALES, & WEIGHTS. 


SOLE AGENTS FOR 
VOSS’S ELECTRICAL MACHINES 


AND | 


LANCELOT’S ACOUSTIC APPARATUS. 


Price Lists post free on Application, 
e 


F. E. BECKER & CO, 


34 MAIDEN LANE, CovENT GARDEN, Lonpon,: W.C. 
e 


PLATE 
CUTLERY 


MAPPIN E WEBB- 
CELEBRATED- CANTEEN & 


\ oS ae COMPLETELY 
N een AN FITTED. 
AA TAN i 
. Aa San Ki AL Sizes in Stock. 
SPECIAL 
DETAILED LIST 
FREE, 





a a se 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
TANUFACTORY—The Royal Rlate and Cutlery Works, SHEFFIELD. 


d e. e 


builds for aye. »__3VoRDsWORTH 


UNE 14, "1883 [Price SIXPENCE 


— 


[AN Rights are Reserved. 


N EARLY READY. 


HOW TO PHOTOGRAPH ; 


OR, 


SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES, 


BY 


T. C. HEPWORTH 


PRICE 6d. 


PUBLISHED BY 


JOHN BROWNING, 


63, STRAND, LONDON, W.Ç, 


NEGRETTI AND ZAMBRA’S 
METEOROLOGICAL INSTRUMENTS. 


RAIN GAUGES. 


GLAISHER’S RAIN GAUGE, 8-inch. 


THE METEOROLOGICAL OFFICE RAIN 
GAUGE, 8-inch. 


SYMONS’ IMPROVED SNOWDON RAIN 


GAUGES, 5-inch, 


With Graduated Measuring Glasses divided to 
zioth of an inch. 





SPECIAL RAIN GAUGES of LARGE CAPACITY 
for Tropical Countries. 





NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS 10 


Her MAJESTY THE QUEEN, a 
HOLBORN VIADUCT, ° 
45, CORNHILL, %® 122, REGENT STREET, LONDON. 


PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. . 
Lllustrated Price Lists posted free. e 


e } l : e 


“4 


MICROSCOPIC OBJECTS 


DI superlafive perfection, illustrating Histology and every branch of ° 


| 


Microscopy. 


8 
S Catalogues pogt free and gratis on application. 


* NEW-EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


BEN NEVIS METEOROLOGICAL 
OBSERVATORY. 
The OBSERVATORY will be under the management of the CoUNCIL of 


NATURE 


the SCOTTISH METEOROLOGICAL SOCIETY, and Representatives of the ROYAL 


SocieTY OF LONDON, and of the Royar SocieT? oF EDINBURGH. 


~ This is a well-considered and earnest endeavour to acquire knowledge 


which, it is believed, will be useful to the wholg@ccmmunity. 


It is proposed to erect the Buildings duringgthe present summer, and 


several thousand pounds are required before operations can be commenced, 
A First List of Subscriptions will be published in the Zzses on Saturday 


next. e 

The COUNGIL of the SOCIETY make an urgent appeal to the general 
public for support in order that this important national undertaking may be 
carried to a successful issue during the present season® 


The Secretary will gladly SUPPLY CIRCULARS and SUBSCRIPTION | 


BOOKS to any Lavy or GENTLEMAN who will kindly undertake to collect 


Subscriptions. 
JOHN MURRAY, Convener of Committee. 
THOS. STEVENSON, Hon. Secretary of Society. 
JAMES SANDERSON, Hon. ‘Treasurer of Society. 


All Communications to be addressed to the Scottish Meteorological ' 


Society, 122, Gecrge Street, Edinburgh; and Cheques to be made payable to 
Dr. J€mes Sanderson, Hon. Treasurer. 


Dy Snes Sander on Mon EROE a te 
METALLURGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON, 


Under the direction of Prof. A. K. HUNTINGTON. 


In the Laboratory Metals and Alloys are examined mechanically with the 
aid of powerful Testing Machinery, as well as chemically; Extr action and 
Manufacturing Processes investigated, and Assays and Analyses made. 

A few Free Entries to the Division of Studies (day or evening) are 
sbtainable through the City and Guilds Institute. 


uct bi i Aen I 
ZOOLOGICAL SOCIETY’S GARDENS, 
REGENT'S PARK. 


The next ‘avis Lecture” will be given by Prof. MIVART, F.R.S., in the 
Lecture Room in the Society’s Gardens, on THURSDAY, June 14th, at 
s o'clock pm. Subject, “f Our Snakes and Lizards.” 


SCR SU ee eet E 
CIVIL SERVICE COMMISSION .—Open 


Competition in London for the Situation of Assistant in the Nautical 
Almanac L mery 10. (Age 18 to 25.) For Regulations and Forms 
of Applicaticn, Address the SECRETARY, Civt=Service Commission, 
London, S.W 


a — mm 


TUTOR WANTED to Teach Practical 


Ma®hematics, Graphical Statics, &c., to a Small Class.—Apply in writing 
to Professors AYRTON and Pgrry, 71, Queen Street, Cheapside, 
London, £.C. 


EXETER GRAMMAR SCHOOL. 


A CHEMISTRY MASTER will be required in Se tember. The salary 
3s £200 a year. There is a good Laboratory, and the Master will teach 
Science cnly. Candidates must have taken 1st or end Class N.Sc. Oxford 
or Cambridge.’ à 

For further particulars apply to the Head Master, Rev. E. S. CARLOS. 





FOR SALE.—A 6}-inch Browning, with 

Silver Glass Newtonian Altazmuth Telescope, with Comet B.C. F. 

® Ramsden Eyepieces, Barlow Lens, Sun_ Prism, &c. Mountedgon 

Portabie Carriage, with Trumnions and Radial Gear. Original cost, 

inquding Case, 440 10s. Offers to J. R. B, 68, Clarkehouse Road, 
Sheffield. ' 


S PARMA re 
NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ‘6 MAGNETISED,’”’ constructed at 
the recommendation of W. CROOKEs, Eso., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


e E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 
Only Addresses :—6r, Strand, and 34, Royal Exchange, London. 


á N.B.—Watches can be converted to this plan. 


nn 
PROFESSORS of BIOLOGY supplied with 


all Specimeny by , 
E. WAD E WILTON, Northfield Väla, Leeds. 
? > o 
e 
a o 
e 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers s@ecimens of Frogbit, Hytiro- 
charis Morsus-rane, with drawing and description. He has also been show- 
ing at the Fisheries Exhibition (Stand 756), Argulus foliaceus (Fish Parasites), 
Stephanoceros I@chornii, Melicerta ringens, Ecistes crystallinus, Tadpole of 
Newt, &c. a å ° 
_ Weekly Announcements will be made in this place of Orgasms T. B. 
is supplying. i r 


Specimen Tube, Hne Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription oY LI IS., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Nin Parts, rs. each. 


ee a 
HYDROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Gre® Malvern, for the scientific application of 
warm and cold water treatment, and for persons requiring rest and 
change. Complete system of hydropathic, galvanic, and medicated 
baths. For prospectus, apply to T. RAYNER, M.D, Great Malamaw.. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Armmesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gatbro, Gntiss, Granite, Granulite, 
Laya, Liparite, Napoleonite, Nephelenite, Obsidian, Pegthite, Piknite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c. 
: THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


E 
THE ALFIANELLO METEORITE. 


JAMES R. GREGORY has received numerous Examples of this latest 
and interesting Meteortc Stone which fell on February 16, 1883, and are 
now offered at moderate prices. 

Specimens of many af Meteorites now in stock. Lists may be had of 


JAMES R. GREGORY, 
MINEKALOGIST AND GEOLOGIST, 
88. CHARLOTTE STREET, FITZROY SQUARE, wW. 


Ps can a a 
MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 
Picard some RARE AND CuHoick MINERALS, FOREIGN ROCKS 

c., &e. 

List on Application. 


Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES, 


Blowpipe Cases and Apparatus. 
Catalogues free. 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, hz 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. ~ ' 
12, FRITH STREET, SOHO, W. . 


ge EE ee ee 
LA SEMAINE FRANCAISE: a Weekl 


Newspaper and Review in the French Language, Politica Literatur: 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and z 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.€ 


LA SEMAINE FRANCAISE: Journal Francais pou 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelle: 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonn 
ment franco par la poste—un an, 158$. 2d.; six mois, 7s. 7d. Prix 3¢ 
chez tous les Itbrairies et aux gares des chemins de fer. On s“bonr 
aux bureaux, 3% Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Frar 

aise’ has been bre ught out in London for the benefit of those Englis 
readers whg may wish to study contemporary French ‘from all points « 
view, instead of confining their reading to one pacticuiar Gallic prin 
It certainly merits success,” — Graphic. 

LA SEMAINE FRANCAISE.—* The numbers befor 
us are full of good things.... . It will be far better for most than ar 
one of the best papers published in Paris itself. We are much please 
with the character of it, and believe it will be highly valued in all tho: 
many households where French is cultivated. The printing is very we 


done.”’—Qneen. 


TERMS OF SUBSCRIPTION :— s. d 
Three Months ona sA? 933 aso aos eee 3 1a 
Sie 79 eas eae ssa . oes eee esa 7 7 
Twelve ,, ves wes vee oes s. w 15 2 


P.O.0. payable to T. SPANSWICK, A King Street, Covent Garden, W.C. 
Publishing Office, 37, Southamptdn Street, Strand, W.C. 


a e 
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Sale bye Auction. 


PUESDAY NEXT. 
NATURAL HISTORY SPECIMENS. 


"MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on TUESDAY 
ngxt, June rgth. at rur past 12 precisely, a Colleqgjon of British Insects 
formed by the latg BENJAMIN CO DKE, Esq., of Southport, contain- 
inf many Rarities, together with the Cabinets and various valuable 
Entomological Books; to which is added a Collection of Cut and 
Polished Agates and Minerals, formerly the Property of JOHN 
RUSKIN, Esq.; about 60 Low of Fossils collected in England and 
Abroad by the late Dr. OGIER WARD, of Eastbourne; also Shells, 
* Animal and Bird Skins, Skulls, and other Natural History Specimens. 


On View after 2 o'clock the day prior and Morning of Sale, and 


e Catalogues had. 
e 





CITE: 


«æ Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, ill@strée, spéciale, seul journal tenant les lecteurs 
ay courant de toutes les expositions électriques, et de tous les 
e progrès de l'électricité. 


Rédacteur en chef: W. de FONVIELLE, 
E. de CLISSON : Directeur., 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G.gBARRETT, J. W. Doucras, R. MCLACHLAN, F.R.S., 
E. C. Rye, E.Z.S., E®Saunpers, F.L.S., and H. T. STAINTON, F.R.S 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols, I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols, may be had separately or together, at 7s. each 

London: JOHN VAN VOORST, 1, Paternoster Row. 
eas aca &c., should be sent to the Editors at the above 
address. 








SEGOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. s 


JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
LONDON, W.C. 
O ee 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 


Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 


Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELacrrig SECTION, 72Pp. ; PHOTOGRAPHIC, 64pp. 

26, LUDGAJE HILL, LONDON, E.C.; also at 
3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 
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JOURNAL OF THE SOCIETY OF 
TELEGRAPH ENGINEERS AND OF 
ELECTRICIANS. ° 


Edited by Professor AYRTON, F.R.S. 
No. 48 now ready, containing Illustrated Papers on :— e’ 

Microphones and their Action, The Resistance of Microphonic Cortacts, 
by Prof. Hughes, Mr. Shelford Bidwell, Mr. Srch, Prof, Silvars:s 
Thompson, Mr. Munro, &c. e e ži 

Prof. Blyth’s Ampère Meter, by Prof. Jamieson. 

Original Communications from Mr. Joubert and Mr. Cfompten regar i- 
ing Fire Risks from Electric Lighting, and Abstracts of all Currge: 
Foreign Electrical Literature. 2 

E.e& F. N. SPON, 16, Charing Cross, London. 


Price Three Shillings. 


Un the rst of every Month. 


JOURNAL OF BOTANY, 


ITISH AND FOREIGN. 
Edited by JAMES BRITTEN, F.L.5., British Museum. 


ContTents.—Original Articles by leading Botanists. —Fxtracts, ar‘ 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News — 
Proceedings of Societfes. ” 

Price 1s. 3d. Subscription for One Year, payablegn advance, 12s. 


London: WHST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
NORTH BRITISH AGRICULTURIST 
is the only Agricultural Journa! in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested in the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circuJation op the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal Britisk 
and Irish Markets of the weex, besides Telegraphic Reports of those teld 
on the day of publication 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as 2 guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural mee 
of England, the Royal Agricu.*»ral Society of Ireland, the Highland an 
Agricultural Society of Scotland, the Scottish Chamber of Aiae 
aan cng principal Agricultural Associations throughout Great Britain and 

relan 

For Advertisers addressing themselves to Farmers a better medium dees 
not exist. 

Price 3d. By post 3}¢. Annual Subscription, payable in advance, 143 

Offices—377, High Sirett, Edinburgh; and 145, Queen Victoria Stree’, 
London, EC. 

Post-Office Orders payable to Char&s Anderson, Jung Edinburgh. 


ESTABLISHED 1843. 











THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review oF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD. 
The Organ of the Country Brewers. 

‘The Brewers’ Guardian ’’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially cunnected with brewing interests. 

Subscription, 16s 6d. per annum, post free, dating from apy quarter-day. 
Singie copies 1s. each. Registered for transmission abroad. 

Offices—s. Bond Court, Walbrook, London, E.C. 








— ——- -—- -e - — 


JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 


PERIODICA. 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von POGGENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877). Jabrlich 3 Bde. oder 12 Hefte. 8°, 437 31 

Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jahrlich12Hefte. 8°. JZ 16. 


Journal fiir praktische Chemie (von 1828 bis 1834 uster dem 
Titel: ‘‘ Journal für technische und Sconomische Chemie’’) herausge- 
geben von Erdmann, Schwer ger-Seidel, Marchand, Werther ; this 
1869). Neue Folge (seit 1870) erausegegeben von H. KoLere und E. v. 
MEYER. Jährlich 2 Bände in 22 Heften. MM 22. 

Vollständige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 

zugesandt. 








ros. per Ann., 20s. Post Free. 


DER NATURFORSCHER., 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 


Herausgegeben von Dr. WILHELM SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 
men Numbers may be had through any Foreign ookseller, 1883 will com- 
mence the XVIth volume. @ 

Berlin : DUM MLER, 77, Charlottenstrasse, SƏV., and all Booksellers. 
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19 cARATGOLD.) MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


° -  - @4 
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“PRECROUS STONES & GEMS.” 
By EDWIN W. STREETER, F.R.G.S, 
THIRD EpatIon. Price 16s, 


THE GREAT ° 
DIAMONDS OF THE WORLD 
By EDWIN Va SÎRRETER, F.R G.$, 

SECOND EDITION. Price 7s. 6d, e 


*e BRACELETS. _ 
° BROOCHES. 

» NECKLACES. 
LOCKETS. 


THE INTRODUCER oF 18-CARAT GOLD JEWELLERY, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By Mrcwann Foster’ M.A. 


M.D., LL.D., F.R.S., Prælector in” Physiology and Fellow of Trinity Coll bridge. With Illustrati 
Edition, Res. Medium Svo. n PY gy w of Trinity College, Cambridge. i lustrations. Fourth 


“Dr. Foster has conbined in this work the conflicting desiderata in all text-book$—comprehensiveness, brevity, andes» 





BELL & SON, York Street, Covent Garden, 








clearness. . 
practitioner as beiĝg one of the best text-books on 


.. After a careful perusal of the entire work we can confidently recommend it both to the student and to the 
hysiology extant, the facts recorded being as reliable as the reasonings are sound, 


whilst the arrangement and the style are alike exceflent.” — 77 he Lancet. 


> “Itis certainly by far the most important addition to the general literature of the science which has appeared în this Janguage 
since the first edition of Kirk’s ‘Manual’ was published, . , . Itis clearly written, most logical in its argumgnts, and full of the 
most suggestive hints for workers on the subject.” — The Atheneum. 


MACMILLAN AND CO, LONDON, W.C. 


Now ready,@¥ifth Edition, price, in cloth, 5s., pocket-book form, 8s. 6d. 


HINTS to TRAVELLERS. Edited for 


the Council of the Royal Geographical Society by Col. H. H. 
GODWIN-AUSTEN, F.R.S., J. K. LAUGHTON. M.A., and 
DOUGLAS W. FRESHFIELD, M.A. 


Contents. 


HINTS on SURVEVING and ASTRONOMICAL OBSERVATIONS. 
John Coles, F.R.A.S. 
METEOROLOGY. R. Strachan, F M S. 
GEOLOGY. W.T. Blandford, E.R.S. 
NATURAL HISTORY. H. W. Bates, F.R.S., and others. 
> ANTHROPOLOGY. E, B. Tylor, D.C.L., F.R.S. 
PHOTOGRAPHY. W. F. Donkin, M.A. 
MEDICAL HINTS. G. E. Dobson, M.A., M.B , Surgeon-Major, Army 
Medical Department. e 
va eben OUTFM. Col. J. A. Grant, C.B., Edward Whymper, and 
others, 


The Royal Geographical Society, 1, Savile Row, W.; and E. STANFORD, 
Charing Cross, S.W. 





Now ready, Demy 8vo, Vol. I., price ars. 


A TREATISE ON ELECTRICITY AND 
MAGNETISM. (GENERAL PHENOMENA AND THEORY.) By E. 
MASCART, Professor in the Collège de France, and Director of the 
Central Meteorological Bureau, and J. JOUBERT, Professor in the 
Collège Rogin. Translated by E. Arxinson, Ph.D., F.C.S., Pro- 
fessor of Experimental Science in the Staff College. 


THQS, DE LA RUE & CO., London, E.C. 


Now ready, Demy 8vo, Cloth, Illustrated, ars, 


NEW PRINCIPLES OF NATURAL 
PHILOSOPHY. 
By WILLIAM LEIGHTON JORDANSFE.R.GS. 
London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 


TIME BY THE TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE 


TRANSIT INSTRUMENT. By LATIMER CLARK. Cloth 8vo, 
5S., post free. 


i a 
TRANSIT TABLES, Published Annually, 
giving the Transit of Twenty of the Principal Stars for every Evening 
of the Year. Computed from the Nautical Almanac in ordinary time. 
Intended for popular use in every part of the Globe. . By LATIMER 
CLARK. Cloth 8vo, 2s. 6a. 


TRANSIT INSTRUMENT of Improved 


Form and of the highest quality, complete with Lamp, &c., rein., 
49 175. 6d.; x8in. ditto, 413 10s, These Instruments will be sent on 
approval if desired. 


A. J. FROST, 6, Westminster Chambers, London, S.W. 


NEW EDITION OF PROFESSOR TYŅDALĽ’S 
WORK ON SOUND. 


SOUND. By John Tyndall, D.C.L., LL.D., 


F.R.S., &c., Professor of Natural Philoscphy in the Royal Institution. 
Fourth Edition, revised and augmented. Price ros. 6d. 


London: LONGMANS & CO. 





SCIENTIFIC WORTHIES. . 


The following is a list of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE., 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 


SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ, 

SIR JOSEPH DALTON HOOKER 

WILLIAM HARVEY. ° 
SIR GEOR@E B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS, 
RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 


WILLIAM SPOTTISWOODE. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price §s. each, or 
the Set of 21 Portraits in a Handsome Portfolio for 4,5 10s. od. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
° © Cheques and P.0.0.s payable to MACMILLAN & CO., 


“OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. : 
e 


| 


Xune 14, "I 8383] 





SUBSCRIPTIONS TO “NATURE.” 


5s d 

Yearly ani 4 aa a a SO 
Half-yearly, s e e soe o 14 6 

© Quarterly »§. B ‘ B ‘ » a e 7 6 


To the United States, the Continent, and all places 
within the Postal Unign :— e 

+ © Ss d. 
Wearly . so 2 s e «© « d. © « 30 
Half-yearly, . 2. 2 2 2» « » « I§ 6 
Quarterly . a . 9, l., 8 





Biavy pt Societies 


LONDON 


e 
THURSDAY, JUNE 14. 


Rovat SOCIETY, at 4.30.— Researches on the foraminifera. Supplemeatal 

eùkmnoir. On an Abyssal Type of the Genus Orbitolites, a Study in the 
Theory of Descent: Dr, W. B, Carpenter, F.R.S,—The Development of 
the Great Omentum and Transverse Mesocolon: C. B. Lockwood.—On 
the Ciliated Groove {Syphonoglyphe) in the Stemodzeum of the Alcyo- 
narians: S. J. Hickson.—On the Variations of Latency in Certain Skeletal 
Muscles of some Different Animals: Cash and Yeo.— Experimental Re- 
searches wit#™he Chloride of Silver Battery: W. De La Rue, F.R.S., and 
Dr. H. Müller. e 

MATHEMATICAL Socrgry, at 8.—On the Mutual Potential of Two Lines in 
Space; Prof. H ULamb.—Jnverse Coordinate Curves: R. Tucker. 


TUESDAY, JUNE 19. 


ZOOLOGICAL SOCIETY, at 8.30.—On the Mollusca precured during the Cruise 
of H.M.S. 77 tton between the Hebrides and Faroes in 1882: Dr. J. 
Gwyn Jeffreys, F.R.5.—On the Madreporarian Genus Phymastrea of 
Milne-Edwards and Jules Haime, with a Description of a New Species: 
Prof..P Martin Duncan, F.R 5.—Description of some New Species of 
Galerucide : Martin®Jacoby——On the Anatomy of Porcula salvania: 
Dr. J. S. Garson. . 

STATISTICAL SOCIETY, at 7.435-— Food Production and its International Dis- 
tribution : Stephen Bourne. 


WEDNESDAY, JUNE 20. 


GEOLOGICAL Society, at 8.—On the Relative Ages of Certain River-valleys 
in Lincolnshire: A. J. Jukes-Browne, B.A.—The Geology of Minte 
Somma and Vesuvius, þeing a Study in Vulcanology: H. J Johnston- 
Layis.—On the Discovery @ Ovibes stoschatus in the Forest-bed, and its 
Range in Space and Time: Prof. W. Boyd Dawkins, F.R.S.—On the 
Section at Hordwell Cliffs from the Top of the Lower Headon to the Base 
of the Upper Bagshot Sands: the late E. B. Tawney, M A., and H. 
Keeping.—Qn some New or Imperfectly Known Madreporaria from the 
Coral Rag and Portland Onlite of the Counties of Wilts, Oxford, Cam- 
bridge, and York: R. F. Tomes.—Note on “‘ Cone in Cone ” Structure: 
fohn Young.— A Geological Sketch of Quidong, Manaro, N.S.W. (Aus- 
tralia): Alfred Morris, C.E. 

METEOROLOGICAL SOCIETY, at 7.—On the Structure of the Ice-Cloud dis- 
posed in Threads proposed to be called ‘‘ Cirro-fllum’’: Rev. W. Clement 
Ley, M.A.—Notes on a Second Series of Experiments on the Distribution 
of Pressure upon Flat Surfaces Perpendicularly Exposed to the Wind: 
Richard H. Curtis.—On the Reduction of Wind Records: Hon. Ralph 
Abercromby.—The Specfrosccpe as an Aid to Forecasting Weather: 
Frederic W. Cory, M.Rgf.S.—Note on River Temperatures as Compared 
with Air Temperatures at Greenwich and Bremen: Robert H. Scott, 
F.R.S.—On the Influence of the Moon on the Height of the Barometer 
within the Tropics: Robert I awson. 


THURSDAY, June ax. 

RovaAL SocCIETY, at 4.30. 

LINNEAN SOCIETY, at 8. 

CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows -~On Evapora- 
tion in Yacuo: Prof. H. McLeod, F.R.S.—Note on Hydrocarbons from 
Camphor® Note on some Substitution Derivatives of Camphor ; Dr. H. E. 
Armstrong, F.R.S,—On the Decomposition of Ammonium Nitrate, an 
Investigation into the Rate of Chemical Change: V. H. Veley. 


SATURDAY, JUNE 23. 


PHYSICAL SOCIETY, at 3.—Researches on the Cause of Evident Magnetism 
and Neutrality in Iren and Steel, illustrated by Experiments: Prof. D. 
E. Hughes, ¥.R.S.—A Sine Electrometer: Prof. Gg W. Minchin.—On 
the Induction Balance Effect and Densities of Alfoys of Copper and 
Antimony: George Kamensky. 


NATURE `» 


ee 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the ie 
of all appliances for the protection of every description of building frof the 

destructive effects of ligHtning. 


NEW ALL & Cos 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with pavarymg success; ts the most Trustworthy, most Effective, and alsc 
the Cheapest Conductor ever offered to the Public. 

It is simple in its gppligation, no Insulators being required, and t costs 
on ONE SHILLING per Foot for the standard size, which insures safety 

n any storm. 


@ 
R. S.eNEWALL & CO., 
t30, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOWe 
MANUFACTORY—GATESHEAD-ON'TYNE. 


ORDINARY LIFE POLICIES, 


By the Application of Bonuses, after ccmparatively few years, 
TRANSFORMED into PAID-UP POLICIES, 
Requiring no Payments or care to keep them in fcrce. 


LIFE ASSOCIATION OF SCOTLAND, 
FOUNDED 1838. 


ANNUAL REVENUE sse son nsa os u 
CLAIMS AND BONUSES PAID se se m» 


£457,304. 
nt 4,335729. 
LONDON : 5, LOMBARD STREET, anp 123, PALL MALL. 
EDINBURGH: 82, PRINCES STREET. 


ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured apainst by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
$1,000,000. Paid-wp Capital and Reserve, £250,000. Moderate Premiums. 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION, 


Apply to the Clerks at the Railway Stations, the Local Agents, or 


8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDGN. 
WILLIAM J. VIAN, Secretary 


ITWO-GUINEA SILVER KEYLESS 
LEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, 
4, CHANGE ALLEY, CORNHILL, LONDON. 
® 
Makers of Capt. Nordenskjéld's Chronometer, also of Dr. Livingstone’s 


and of Capt, Nares’, 
WRITE FOR DESIGNS. > 








HARVEYW AND PEAK, 


[By Appointment to the Royal Institution of Great Britain, j 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC 


INSTRUMENT MANUFACTURERS, i 


BEAK STREET, REGENT STREET, LONDON, W. 
ACOUSTIC APPARATUS OF ALL KINDS ° 
PHILOSOPHICAL APPARATŲS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INSTRUCTION kf 


AGOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, ° 


He 


liv . NATURE [Sune 14, 188 





E y’ S GOLD MEDAL, 
R PARIS EXHIBITION. 
e C In Packets and Tins. Pure 
ad OC A Cocoa only, with the super- 
fluous oil extracted. 
e ‘properly prepared, there is no nicer 
or nmre whelesome preparation of T T 
cocoa.’—Feed, Water, and Air, CX RAC 


Edited by Dr. Hassall. 
J. S. FRY & SONS, Bristol and London, 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSB EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public omoi ~ R&ilway Companies throughout 
reland. B 


It writes almost instantly Full Black. | Flows easily rrom the Pen. 
Does not corrode Steel Pens, Blotting-ggper may be applied at the 
Is cleanly to usg and not liable toBlot. moment of writing. 

Can be obtailied in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwarns, Old Change; F. Newnrgy & Sons, Newgate 
Street; J. AUSTIN « Co., Duke Street, Liverpool; and to be had of all 

tationers. 


BEWLEY & DRAPER (Limited), Dublin. 


G. TISLEY & Co 
e~ OPTICIANS, 4 
172, BROMPTON ROAD, S. W. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. Ód. 


MANUFACTURED AND gOLD WHOLESALE AND RETAIL BY 
5. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, zd. 


NOTICE OF REMOVAL. 
- JAMES HOW & CO, 
SCIEN TIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST., AND 2, FOSTER LANE). 











HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microscope. 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of i 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR. FERNERIES, and other purposes. 


Our ILLUSTRATED CATALOGUE (price 6d), contains mttuch 
valuable information, as well as "© Hints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
e low guotations, may be had free on application. 


" We & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER. 
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PATENT GAS ATTACHMEN’ 
TO RANGE 9PVENS. 


By which any oven can 
hemted perfectly without 
fire in“fve minutesefor roa 
ing, and in ten minuges ! 
pastry, with perfect results 
This consists of a Buri 
standing on the bottoms of i 
Oven, and a small cla 
Ristening an the end of t 
latch, forming a false lat 
which keeps the oven dk 
half an inch open, suffict 
for ventilation, and also 
admit the Gas supply 
fe The oven requires no alte 
Ise ee tion, ang the attachment « 
E Pe ae be fixed or removed in a f 
aR)? a j seconds. The,arrangemi 
BR. will@suit any oven up to 
inches square, 





peer, Price of the A 
ADe TACHMENT, co 

“Aas plete, ze Bun 
4 and False Latch, 


7s. 6d. 


ss 
S k 


= 
Tie 


For Boiling « 
A rangement on 

inetd Lobs, esee Comp. 
EA LISE 


PRICE 2d., POST FREE. 


CIRES and STOVES. DOG GRATH 











APPARSTUS, PRICE 2d., POST FREE. 
ILLUSTRATED LIST of GAS and PETROLEUM FURNACES 


ane el te Pa D-a  ael fu i* 

ZI OMEND OOR WITH TAT TACH MENT ON, 
St // LATCHIAND GAS'SUPPLY TORURNER -+l 
mel DOOR-OREN fe INCH FOR VENTICAT ron...” 





and LABORATORY APPARATUS 


ILLUSTRATED BIST of DOMESTIC and LABOUR-SAVING 
ILLTISTRATED T.TST of GAS TI 


EL OS. Te" Ts es IE CO EE EE: Ee. 
OFFICES : THYNNE STREET ; 
WORKS: MUSEUM STREET, WARRINGTON. 





Me ae a ete Mage” Te cascade Ad 
Ale iad inipa| A CERTAI 


x 
i Peba REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES, 
effectually rubbed on the Neck and Chest, it cures SOI 
THROATS, BRONCHITIS, COUGHS and COLDS; and f 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalle 
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eap me time. It deserves to be studief by all whose interest in political economy is no merely superficial.” —Academy. 
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Messrs. MACMILLAN & 00/8 NEW BOOKS. 


‘THE FERTILISATION OF FLOWERS. By Dr. HERMANN MULEER. 


a e Translated andgEdited by D'Arcy We. THOMPSON, Jun., Scholar of Trinity College, Cambridge. With a Preface by 
e CHARLES WARWINS F.R.S. With I lustrations. Medium 8vo. [Nearly ready, 


MR. E. A. FREEMAN’S NEW BOOK, m 


ENGLISH TOWNS AND DISTRICTS. A Series of Addresses and 


e Essays. By E. A. FREEMAN, D.C.L., LL.D. With Illustrations and Map. 8vo. 145. 


THE PRINCIPLES OF POLITICAL ECONOMY. By Henry 


SIDGWICK, M.A., Preelector in Moral and Political Philosophy in Trinity College, Cambridge, Author of ‘The Methods 

of Ethics.” 8vo. 16s, - e 
“Mr. Sidgwick has given u€ many able discussions, in which cases are summed wp, and judgment given, when it is given, ina 
judicial and a luminous manner, Itis unquestionably the weightiest book on the subject which has appeared in this country for 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP- 


MENT. e By FRANCIS GALTON, F.R:S., Author of ‘‘ Hereditary Genius,” ‘‘ English Men of Science,” &c. With 
Illustrations. Demy 8vo, 16s. 
“Tie least philosophic person may take up this book, and it is certain that he will find himself instructed and amused... . 
In every man, howe%er commonplace he may seem, there are odd nooks and corners of character and endowment. These neglected 
attics and cellars of human nature Mr, Galton has explored... . We cannot discuss all the varied and interesting topics which 
Mr. Galton has treated, with great originality, in his new book. . . . One can take it up anywhere, and in almost any mood, and 
find agreeable reading and stuff that suggests thought and stimulates fancy.”—Saturday Review, 


THE LIFE OF SCHILLER. By Hernricn Duntzrer. Translated by 


PERCY E. PINKERTON. With authentic JHustrations and Facsimiles. Crown 8vo. ‘os. 6d. 
“Herr Diintzer’s ‘ Life of Schiller’ remains, if not the best, the most useful of its class. In fulness and accuracy of detail it 
surpasses not m€rely the agreeable sketches of Carlyle and Lytton, but the ampler pages of Mr. Sime and Palleske.”—Academy. 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. 


By PERCY FARADAY FRANKLAND, Ph.D., B.Sc., F.C.S., Associate of the Royal School of Mines, and Agricul. 
tural Demorstrator of Practical Chemistry in the Normal School of Science and Royal School of Mines, South Kensington 
Museum, Founded upon ‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. KROCKER. Crown 8vo. 7s, 6d. 


THE LERE OF GEORGE FREDERICK HANDEL. By W. S. 


ROCKSTRO, Author of ‘ A History of Music for Young Students.’? With an Introductory Notice by GEORGE GROVE, 


D.C.L. With a Portrait. Crown vo. tos, 6d. : 


THE COLLECTED WORKS OF RALPH WALDO EMERSON, 


(Uniform with the Eversley Edition of Charles Kingsley’s Novels.) Globe 8vo, 5s. each. 
i. MISCELLANIES. With an Introductory Essay | 4. ENGLISH TRAITS: AND REPRESENTA- 


by JOHN MORLEY. [Zn preparation, TIVE MEN. [Ready. 
5. CONDUCT OF LIFE: AND SOCIETY AND 
2. ESSAYS. oœ [Ready. SOLITUDE. [Ready, 
e . . 
3. POEMS, . (Ready, 6. LETTERS: AND SOCIAL AIMS: &c. 
[Next week. 


‘Lovers of Emerson who are at the same time lovers of well-printed books will welcome an edition which promises to be 
in every respect admirable. . ... We turn with new pleasure to worthy work so worthily presented.” — Scotsman. @ 


MR. GEORGE MEREDITH'S NEW BOOK. 


POEMS AND LYRICS OF THE JOY OF EARTH. By Grorcr 


® MEREDITH. Extra fcap. 8vo. 6s. 


MACMILLAN’S 4s. 6d. SERIES.-_NEW VOLUMES. 
A NEW NOVEL BY THE AUTHOR OF “MR. ISAACS.” 


DOCTOR CLAUDIUS: a True Story. By F. Marron Crawrorp, 


Author of ‘‘Mr, Isaacs.” Crowng@®vo. 4s. 6d. i 
‘“ Mr. Crawford has achieved another success. His new book, if it has not the peculiar fascination of “Mr. Isaacs,” is in 
some respects superior. The characters are more easily grouped, they are wonderfully distinct, and each one is an epitome... . 


Few recent books have been so difficult to Jay down when once begun as “Mr. Isaacs” and “Dr, Claudius,” and few have been 
and will be read with so little skipping.” —Atheneum. 


ESSAYS. -By F. W. H. Myurs. 2vols. I. Cuassican. II. MODERN. 


Crown 8vo. 4s. 6d. each. 
‘On the ewhole,. we -know no other modern essayist who would so worthily cover so wide a field or stand the test of being 


re-read in his entirety. The whole of the first volume and about one-half of the second form a permanent contribution to 
literature.”— Academy. 


FOLK-TALES OF BENGAL. By Rev. Lan Benarr Day, Author of 


‘‘ Bengal Peasant Life. ” Crown 8vo. 45. 6d. [Wext week, 





MACMII,LAN AND CO., BEDFORD STREEJ, LONDON, WC, s 
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. CANTRELL & COCHRANES 


CELEBRATED —.. ; 


ENTE AROMATIC GINGER ALE, = cd For which 
Aai SPARKLING MONTSERRAT, `. +’ (Nineteen Gold 


> Imperial “and Prize, 


Houses of |) | CLUB SODA, AND enn Medals have 
Parliament. i MINERAL WATERS OA Awarded. 


May be had at the principal Hotels, and ftom Chemists, Wine Merchants, and Grocers throughout*the United Kingdom. 
ORDERS eOF TWO GROSS CARRIAGE PAID. 


` Works —BELFAST and DUBLIN.” _ 





P a> 
j Ae P MEDICAL FACULTY. |j 
Y AP TRUE ANTISEPTIC SOAP/AARZ vu 
ess “MOST EFFECTIVE IN SKIN DISEASES Zavcer) 
SUITABLE FOR.ALL CLIMATES zz ° 


H e PROTECTS FROM INFECTIOUS DISEASES. 
SOUTHWARK, 
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WRITE FOR - von : D. 2 Oc O. Koi PURE 
SAMPLES T 

and THE SE Are of the HIGHEST QUALITY. EAS 
CONTRAST Are supplied at the WHOLESALE PRICE. 
with ANY| TEAS +e forwarded © A RRIAGE PALID TO ALL 
“OTHERS, | 


Prices : {1 / 8 to 3 f- -= per lb. 
ELLIS DAVIES & Co, 44, LORD ST, LIVERPOOL. 


Ask your Stationer or Jeweller for ` aa: , Chased Mounts, and reserve o 


RD'S I.X.L, = = . | Leads, 2s. 6d. 421. Superb Twisted 
Cee mai 














A, H. WOODWA 
ALUMINIUM GOLD PENCIL Spiral Pencil, very choice, 2s. 6d. 
CASES: see that you get them, 424. Double Action (Magic) Spiral, 
and have no other. , The Trade with Ring for Watch Chain, 3s. 
Marks, “A. H. W,” and “I.X.L.,” 425. Double Action ee c) Spigl 
are stafiped on the point of each | 4 419 a plain, Engine-Turned, or Aa 
pencil, which be particular in noting. | 424 428. Double Action (Magic), - 
The most presentable and durable in lags 425 | pital en Ea mar E 
ey A E o l 624 |h TY 108! | | Spiral Pencil and’ "siding Pen, 
le ta Wei Hage baken as Cpe eee 3 ae a ei lg eae A Teeny 2 aoe Cae ae nae 
DCT Pe tehin atr a Fae Vin occ ted z aH 621 [2 Double Action (Magic) Spiral, richly 
Q E AA “È Sl Engraved, with reserve of ds, 





the lead ofall others. The following | , 
-are the most popular kinds, 

The Drawings are One-third el, 452 
actual size. Full size Drawings 


=e 


m j par a r =m = 
|: Me NT as * ST een of ta Ne TEA 3 42 and Pencil, Engine-Turned ; a good 
massive Case, 5s. 420. Double Ac- 


426 | i4s- 429. Telescopic and Sliding Pen 


e © on application (427 Nps ra ES paei rm DI 





half-turn to the left propels the 
| Pencil. which is re-sheathed in pre- 
i cisely the sfme manner as the Pen, 


19. Single Spiral, Nickel Plated tals ee ea a RR A a a a, ee Spiral Pen and Pencil; when 
Front, zc 453. Tady’ s Tablet Pencil, 4ax{ CAL Lea sl ioe R E | 3 l 420 closed a Po to the right propels 
2-inch lead, Engine ‘Turned, rs. ee 2 Le 3 ae sae ars SES j itali the Pen, and a half-turn the reverse 
624. Single Spiral, Black Enamelled G Laci ag j =the Ran eae ra sends it back again, whilst a 


Centre, - ód., a Sile Spiral, 
nicely ts. 6d. 418, 
Epgraved, 





Fluted, Spiral, Engine 
Turned, 2s. 452. Gentlegnan’s Spiral, | 58. e 


Turned, 2s. 417. Lady's Spiral, ' LX.L. WORKS, VITTORIA STREET, BIRMINGHAM: Writing Tool ever invented. 
Black Enamelleg Centre, riehly® AND 10, OAT LANE, NOBLE STREET, LONDON, E.C. 


Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and publisbed by 
MACMILLAN AND Co, . at the Office, 29 *and 30, Redford Street, Covent Garden.—THURsDAyY, June 14, 1883. 
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with reserve of Leads, Engine- -0-0 hae most useful, handy, and perfect 
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A WEEKLY ILLUSTRATED JOURNAL "OF SCIENCE o 
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** To the solid ground 


Of Nature trusts the mind which builds Jor aye.” — WORDSWORTH 

















Registered as a Newspaper at the General Post Office.] 











ENGLISH COINS FROM WILLIAM I 
TO VICTORIA. 


We have lately made great additions to our extensive Collection, and have 
on view and sale a great variety, including many very cheap and some rare 
and valuable Coins. Lists of some can be had free, 


W. S. LINCOLN & SON, 
6 NEW OXFORD STREET, LONDON, 


Important Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Latest Complete Editio#® including all the Supplements; 9 Large Vols. 
8vo, cloth, New (Longmans, 1881), for £8 8s., carriage paid (sells at 
b15 2s.). EARLY APPLICATION NECESSARY t) secure above at this price, 
Apply direct to Wm. F. CLAY, Bookseller, 2, Teviot Place, Edinburgh. 


METALLURGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON, 


Under the direction of Prof. A. K. HUNTINGTON. 

„1n the Laboratory Metals aud Alloys are examined mechanically with the 
aid of powerful Testing Machinery, as well as chemically; Extraction and 
Manufacturing Processes investi ated, and Assays and Analyses made, 

A few Free Entries to the Division of Studies (day or evening) are 
obtainable through the Cit¥ and Guilds Institute. 


PROFESSORS of BIOLOGY supplied with 
all Specimens 
vor E. WADE WILTON, Northfield Villas, Leeds. 








CHESTS 


PLATE 


COMPLETELY 
FI€TED, 
$ SMM AZ Sizes in Stock. 
a AN = 
A Š ALN) SPECIAL 
= — DETAILED LIST 
FREE, 





OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 


l LONDON.’ 
MANUFACTORY —The Rcyal Plate and Cutlery Works, SHEFFIELD- 
Td 8 
o] 
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CUTLERY . 
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NEARLY READY. R 


HOW TO PHOTOGRAPH ; 


a 
SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES. 


BY 


T. C. HEPWORTH. 


ai 


PRICE 6d. 





PUBLISHED BY 


JOHN BROWNIN.G, 
63, STRAND, LONDON, W.0. ° 


NEGRETTI & ZAMBRA’S | 


THEODOLIT ES, 
TRANSIT INSTRU. 
MENTS, LEVELS, 
em Circumferentors, 
See MINERS’ DIALS. 
á POCKET COMPASSES, 


POCKET SUN 
DIALS, * 
Universal: for North and 
South Latytiides. 
ANEROID BAROMETER, | 
WITH ALTITUDESCALE, 
THERMOMETER, AND 
COMPASS. IN PLAT, 
Sri POCKET/GASE, 
SS VARIOUS FORMS. 
Ltlustrated Price Lists posted Free. aot 


NEGRETTL & ZAMBRA, 


~ ‘Sty Pea 


r 
i sadi, 





SCIENTIFIC INSTRUMENT MAKERS TO 
e aR MAJESTY THE Queen, ® 


Holborn Viaduct, 45, Cornhill, & 1 P SZ., Londor. 


PHOTOGRAPHERS—CRYSTAL PAIACE, SYDEŅ HAM. * 
J 


Vill i ° 





MICROSCOPES. 


ea 
Unequailed by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
. ~% 48N, Tollington Road, Holluway, N., London. 


INSTITUTE OF CHEMISTRY. 


EXAMINATION, 


e 
The next Practical Exam nation in connection with thg Institute will be 
' held on TUESDAY, July 37th. and four following days, at University 
College, Gower Street, W.C. Examiner, Prof, C. GRaHAM, D.Sc. Can- 
didates desiring to present themselves for this Examination must send in 
early application to the Council, accompanied by the necessary Certificates 
in Theoretical and General Chemistry, Physics, ana Mathematics. 
Full particulars may be obtained on applicatie n to the Secretary, CHARLES 
E. Groves, Sı merset House Terrace, Strand, WẹC. 


T provea T a u 
ZOOLOGICAL SOCIETY’ GARDENS, 
; REGENI’S PARK. l 


The next ‘Devis Lecture” will be given by Prof. W. K, PARKER, 
F.R.S., in the Lecture Room in the Society's Gardeng on THURSDAY, 
June arst, at 5 o’clock p.m. Subject, ‘lke Lamprey and its Kindred.” 


VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 


Annual Meeting, MONDAY, June asth, at 8 o’clock, at the Society of 
Arts House. A Posthumous Paper by the late Lord O'Neill will be read. 


° : F. PETRIE, Hon. Sec. 
House of the Institute, 7, Adelphi Terrace. 


y*, Applications from those desiring to join should be addressed to ‘ The 
Council.” Present number of Members, 1021. 


aaa a 
FOR SALE.—VOL. III. (4 Parts), “ Plants 


. of Coast of Coromandel,” by W. Roxburgh, M.D., published by East 
India Company, 1819, 100 beautiful Coloured Plates ; Parts 3, 4, Vol. II., 
‘Indian Serpents” (Culoured), by P. Kussell, M.D., E.R.S., with 
Memoir; Plates to Marsden’s History of Sumatra”; Parts r, 2 
Colours “ Descript.ve Catalogue of Lepidopterous Insects” in 

Iuseum of E.I.Co., 1828-29.—J. B., 79, Eleanor Read, Hackney. 


CIVIL SERVICE COMMISSION .—Open 
Crmpetition in London for the Situation of Assistant in the Nautical 
Almanac (effice, July 10, (Age 18 to 25.) For Regulations and Forms 
oF ey ddress the SECRETARY, Civil Service Commission, 

ondon, S.W. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gat.bro, Gaviss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite,* Obzidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&e. à 
THOMAS D. RUSSELL, 
GEGLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL. 





New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 
° i ‘Extensive Geological Stores, 
e 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
eee 


THE ALFIANELLO METEO RITE. 


JAMES R. GREGORY has received numerous Examples of ¢#ts latest 
and interesting Meteortc Stone which fell on February 16, 1883, and are 
now offered at moderate prices. 

Specimens of many other Meteorites now in stock. Lists may be had of 


JAMES R., GREGORY, 
_ MINERALOGIST AND GEOLOGIST, 
88. CHARLOTTE STREET, FITZROY SQUARE, W. 


o o B CRA O 
HYDROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Great Malvern, for the scientific application of 


for persons requiring rest and 


and cold water treatment, and 


change. Complete system of hydropathic, galvanic, and medicated 
baths, For prospectts, apply to T. RAYNER, N.D., Great Malvern. 
e 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON. MICRQSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STRERT, BIRMINGHAM. 


T. B. has last week sent tothis subscribers Frederigella sultana, with 
drawing and description. He has been showing @: his Stand 756 in 
Fisheries Exhibition, Lophopus as Shaper Fredericella sultana, Alcyonella 
fungosa, Stickleback Spawn and Fry, Oyster Spat, &c. . 

_ Weekly Annourf@ments will be made in this place of Organisms T. B.. 
is supplying. © ` o E s 
Specimen Tube, One Shilling, post-free. | 
Twenty-six Tubes in course of Six Months for Subscription a 61 I$., 
i or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Nine Parts, 1s. each. è 


Sale by Auction: 


BIRD® EGGS, &e. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38. King Street, Covent Garden, on TU ES Debableas> 
June 26, at half-past 12 precisely, the Fourth Portion of the Natural 
History Collections, consisting of Birds’ Eggs, Bird Skins, &c., formed 
by the Late W. F. FOOTTIT, Esq., of Croydon. 
On view the day prior from 2 till 5, and Morning of Sale from 9 till ra, 
and Catalogues had. 


MINERALOGY AND LITHOLOGY.. 
MR. HENSON HAS NOW SOME SPECIMENS OF THE AL- 

FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. > 
Prey some RARE AND Cuorce MINERALS, FOREIGN ROCKS, 
C., &C. 





List on Application. 
Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES. 


Blowpipe Cases and Apparatus, 
Catalogues free. 


SAMUEL. HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


pe ae a a r 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO. W. 


TO ASTRONOMERS. 


Intending Purchasers of ‘Telescopes should send for “ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and “ Appendix,” containing important Testimonials 
as to their efficiency, &c., &c Post free Nine Stamps. 


G. CALVER, F.R.A.S5., 


HILL HOUSE, 
WIDFORD, 
CHELMSFORD. 


N.B.—-Second-hand Reflectors and Refractors frequently for Sale. 


5 a = 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revirw of THE MALT AND Hop TRADES; AND WINE AND SPIR? TRADE 
RECORD. 
The Organ of the Country Brewers. 

“The Brewers’ Guardian ’’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. ~ 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 

Singe copies rs. each. Registered for transmission abroad. 
Offices—g, Bond Court, Walbrook, London, E.C. e 


JOH. AMBR. BARTH, éditeur, 
2 LEIPZIG, Johannesgasse 34- 


PERIODICA. 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von POGGENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877). Jahrlich 3 Bde. oder 12 Hefte. 80, M 31. 

Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jährlich r2 Hefte. 8°. 4716. 

Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: “‘ Journal für technische und öconomische Chemie’’) herausge- 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) herausegegeben von H. KoLse und E. v. 


MEYER. Jährlich 2 Bande in 22 Heften. 8. 22. 
Vollständige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 
zugesandt. 

e 
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LA SEMAINE FRANCAISE: a. Weekly 
Newspaper and Review in the French Language, Politics Literature, 
Science, Art, Varieties, Notes. Prie 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Francais pour 
l'Angleterre :- Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Unezxemplaire par la poste, gł., en timbres poste. Abonne: 

© ment franco par la gpste—un an, =ss. 2d.; six mois, 75. qd. Prix 3d. 
chex tous les librairies et aux gargs des chemins de fer. Ons’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE F RANCAISE.—“‘La Semaine Fran- 
@ >» ? . 
çaise’ has been bragght out @ London for the benefit of those English 
readtrs who may wis to study contemporary French from all points of 
‘sew, instead of confining their reading to one particular Gallic print. 
It certainly merits success.’"—Graphic, 


LA SEMAINE FRANCAISE.—“ The numbers before 


ys are full of good things. . .. . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many househajds where nch is cultivated. The printing is very well 






done, ”’—Queen, 
° TERMS or SUBSCRIPTION :— S. d 
Three Months ens om or Dave een rr) 3 IO 
Six z p] 9 eee eon esa LET] Bae ues 7 7 
‘Twelve ry) tos oon eee -p ese ee I5 2 


a) 0, payable to T. Sranswicg, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE ZOOLOGIST: 


A M@NTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by®J. E. Harrine, F.L.S., F.Z.S., Member of the 
British Ornitholopiser Union ; contains— 
Original Articles by well-known naturalists in every branch of zoology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 


rare birds; distribution and migration of British fresh-water fish; new or 


rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history bapks. Occasional translations from foreign zoological 


jonne of important and interesting articles in various branches of zoology. 
ere are occasional waodcuts. 


JOHN VAN VOORST, 1, Paternoster Row. 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED, JOURNAL OF BRITISH ENTOMOLOGY 
Edite? by Jonn T. CARRINGTON, 
With the Assistance of 


FREDERICK Bonp, F.Z.S. | Joun A. Powsr, M.D. 
Epwarp A, Fircn, F.LS. J. JENNER Warr, F.L.S. 
F. BUCHANAN Wuirrz, M.D 
Contains Articles by well-known Entomologists on all Branthes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. 
~ Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 
I DE 


THE ENTG@MOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W. Douctas, R. McLAcuian, F.R.S., 


E. C. Ryg, F.Z.S., E. Saunpgrs, F.L.S., and H. T. STAINTON, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 











on all subjects connected with Entomology, and especially on the Insects of 


tre British Isles. 

Subsctistion “Six Shillings per Volume, post free. The volumes com- 
mence with-the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each: the succeeding 
v Is, may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 
ee ations, &c., should be sent to the Editors at the above 
a S. 
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LELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vo, 2%» colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul jpurnal tenant les Jefteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de ]’électricité. è = 


Rédacteur en chef: W, de FONVIELLE, 
E. de CLISSON : Directeur. ə 
Subgription Yearly, 165s. ; Six Months, 9s. ° 
Agency for England and Colonies— 


LE FEVRE AND CO., ENGINEERS, 


26, BUDGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 
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NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Peoprietors, Factors, Farmers, Farm-bailiffs, and others 
interested m the management of landed property thgoughout Scotland 
and the Northern Counties of England. 

The AGRICULMURIST has also a very considerable circulation on the 
Continent of Europe, Amerioa, Australia, and the Colonies. . 

The AGRICULTŲRIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the prıncipal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. ; . 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease, _ 

Full Reports are given of the Meetings of the He a Agricultuxal Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of A iculture, 
e principal Agricultu: al Associations throughout Great Britain and 

e 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post 33¢. Annual Subscription, payable in advance, 145. 

Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND®*FOREIGN. ə 


Edited by James Britren, F.L.S., British Museum. 
ConTENTS.—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 15. 3a. Subscription for One Year, payable in advance, 125. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden. E.C. 





In Crown 8vo, Price ys. 6g. 


CONIC SECTIONS. By Charles Smith, 
M.A., Fellow and Tutor of Sidney Sussex College, Cambridge. Crown 


8vo. 7s, 6d. 9 
MACMILLAN & CO., London. 








Just Published, Crown 8vo, 56 pp., price One Shilling, pest free 1s. rg. 


SUNSPOTTERY: 


OR, WHAT DO WE OWE TO THE SUN? 


A Popular Account of the Spots on the Sun, their Phenomena, Nature, and 
Cause ; with an Inquiry into their alleged Influence upon the Weather, 
Famines, Pestilences, Commercial Panics, &c. 


= By J. A. WESTWOOD OLIVER. 


London: SIMPKIN, MARSHALL, & CO., 4, Stationers’ Hail Court, 
and all Booksellers. " 





FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By Micuann Foster, M.A.. 


M.D., LL.D., F.R.S., 


Revisel. Medium vo. 2Isď. 


“Dr. Foster has conbined in this work the conflicting desiderata in 
After a careful perusal of the entire work we can confidently recommend it both to the student and to the 
nt, the facts recorded being as reliable as the reasonings are soaind, 
ancel, 


clearness. . .. 


practitioner as being one of the best text-books on physiology exta 
whilst the arrangement and the style are alike excellent.” — Zhe L 


Professor of Physiology in the University of Cambridge. 


With Illustrations, Fourth Edition, 


all text-books—comprehensiveness, brevity, and 


““ It is certainly by far the most important addition to the general literature of the science which has appeared in this language 
since the first edition of Kirk’s ‘Manual’ was published. . . . Itis clearly written, most logical in its arguments, and full of the 
® 


most suggestive hints for workers on the subject,” — The Atheneum. 


MACMILLAN AND CO., LONDON, W.C. @ 










DIAMONDS. MR. STREETER, 

GAT'S-EYES GEM MERCHANT AND GOLDSMITH, 
a BOND STREET, W. 

SAPPHIRES. | LONDON, CEYLON, JAPAN. 





EMERALDS. 


THAN 18-CARAT. 
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“THE GREAT 
“DIAMONDS OF THE WORLD.” 


By E. W. STREETER, F.R.GS., 
Gold Medallist of the Royal Order of Frederic, &c., &e 


Sgconp Epirion. Price gs. 6a, 


“ PRECIOUS*STONES AND GEMS.’ 
¢ By E. W. STREERER, F.R.GS.,,&¢, 


Turo Epirion. Price rss. ® 








BELL & SON, York Street, Covent Garden.” 
° 


NEW EDITIONS FOR 1883. REVISED, CORRECTED, AND BROUGHT UP TO DATE. * 


Price 1s. each ; or bound in cloth, 1s, 6d. each. e 


DICKENS’S DICTIONARIES. 


DICKENS’S DICTIONARY, OF LONDON. 
DICKENS’S DICTIONARY OF PARIS. = 


e THAMES. 


' DICKENS’S, DICTIONARY OF THE 





DICKENS'S CONTINENTAL ABC RAILWAY GUIDE is published on the First o! 


every Month, Price Iv. 





MACMILLAN AND CO., LONDON, W.C. 





Price 25. 6¢. 


TAF OWENS COLLEGE COURSE OF 


ELEMENTARY BIOLOGY. Part I. The Frog: an Introduction 
to Anatomy and Histology. By A. MILNES MARSHALL, M.D., 
D.Sc., M.A., Professor of Zoology in Owens College. 
__ “Clearly written and admirably explicit.” . . . “There is no doubt that 
if teachers are wise they will use this admirable little book. ”— Academy. 
London: SMITH, ELDER, & Co., Waterloo Place. 
Manchester: J. E. CORNISH. 


TIME BY THE TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE 
magnon INSTRUMENT. By LATIMER CLARK. Cloth 8vo, 
5S., post free. 





TRANSIT TABLES, Published Annually, . 


giving the Transit of Twenty of the Principal Stars for every Evening 
of the Year. Computed from the Nautical Almanac in ordinary time. 
Intended for popular use in every part of the Globe. By LATIMER 
CLARK. Cioth 8vo, 2s. 62. 


TRANSIT INSTRUMENT of Improved 
Form and of the highest quality, complete with Lamp, &c., Izin., 
49 175. 6d.; r8in. ditto, 413 10s. These Instruments will be sent on 
approval if desired. 

A. J. FROST, 6, Westminster Chambers, London, S.W. 


@QiEW EDITION OF PROFESSOR TYNDALL’S 
WORK ON SOUND. 


SOUND By john Tyndall, D.C.L.,LL.D., 
F.R.S., &c., Professor of Natural Siae in the Royal Institution. 
Fourth Edition, revised and augmented. Price ros. 6d, 

London: LONGMANS & CO, 








Now ready, Demy 8vo, Vol. I., price 21s. i 


A TREATISE ON ELECTRICITY AND 


MAGNETISM. (GENERAL PHENOMENA AND THEORY.) By E. 
MASCART, Professer in the Collège de France, and'Director of the 
Central Meteorological Bureau, and J. JOUBERT, Professor in the 
Collège Rollin. Translated by Æ. ATKINSON, Ph.D., F.C.S., Prg- 
fessor of Experimental Science in the Staff College. 


e THOS, DE LA RUE & CO., London, E.C. 


is Dt AL The Saturday Review; 
. hi RepUST May 12th, 1883, says:—Wo 

ip || can honestly add that the 

i fj unmounted edition (£2 28.) 








of Messrs. Letts’s Atlas is 
beyond all question the 
cheapest full compendium 
-of geographical information 
to be obtained, and the 
mounted form (#5) one of 


‘0M PLET E the most handsome,” 


Detailed Prospectus of LETTS, Limtd. London Bridge, E.O. 






wh ee, 





. 


Just published, 8vo, cloth, 4s. 6d. 


COOK’S NEW BOSTON MONDAY LEC. 


TURES, 1383, on ADVANCED THOUGHT in ENGLAND, SCOT. 
LAND, EUROPE, ASIA, AUSTRALIA, &c, &c. 


COOK’S (Rev. JOSEPH) CELEBRATED 
BOSTON MONDAY LECTURES (the Complete Series) on Biology 
‘Transcendentalism, Orthodoxy, Conscience, Heredity, Marriage, La 
bour, Socialism, Spiritualism, Miracles, &c. Mew Ad:tion. With thi 
Interesting Preludes and an Elaborate Analytical Index to the whole 
2 large vols. demy Bvo, cl. ros. 6¢. 

The only Complete Edition that contains æl these Wonderfyl Lectures. 


R. D. DICKINSON, 89, Farringdon Street, London. 
@ 





This day is published, 8vo, 258 pages, ros. 6d. 


A LIST of BRITISH BIRDS. Compilec 


by a Committee of the British Ornithologists’ Union. 
JOHN VAN VOORST, 1, Paternoster Row. 


Be a oc 
Now ready, Fifth Edition, price, in cloth, 5s., pocket-book form, 8s, 6g. 


HINTS to TRAVELLERS. Edited fo! 
the Council of the Royal Geographical Society by Col. H. H 
GODWIN-AUSTEN, F.R.S, J. K. LAUGHTON, M.A, ani 
DOUGLAS W. FRESHFIELD, M.A. 

eo 


Contents. : 


HINTS on SURVEVING and ASTRONOMICAL OBSERVATIONS 
bes Coles, F.R.A.S. 

METEOROLOGY. R Strachan, F M S. 

GEOLOGY. W.T. Blandford, F.R.S. 

NATURAL HISTORY. H.W. Bates, F.R.S., and others. 

ANTHROPOLOGY. E, B, Tylor, D.C.L., F.R.S. 

PHOTOGRAPHY. W. F. Donkin, M.A. 

MEDICAL HINTS. G. E. Dobson, M.A., M.B., Surgeon-Major, Arm 
Medical Department. è 

GENERAL OUTFIT. Col. J. A. Grant, C.B., Edward Why®nper, an 
others. 

The Royal Geographical Society, r, Savile Row,. W. ; and E. STANFORD 

Charing Cross, S.W. 


MINERALS AND PREGIOUS STONES, 


Mr. BRYCE-WRIGHT begs to call attention to his exter 
sive and valuable collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all times be selected a 


moderate prices. 
Boxes sent on approval to any part of the world. 
Gems and Precious Stones can be purchased either mounte 


or unmounted, 





BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stones. 
204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE” 


$ 
Yearly kad id a a é kd . e b L] 28 o 
Half-yearly, . » s s.e «© « © I4 6 
Quarterly . 2.0. 2 eye > e.. 76 


eTo the United States, the C@ntinent, and all places 
within the Postal Union :—. 





LIGHTNING CONDUCTORS. 


Experience, accumulated since the time*of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of bujjding from the 

destructive effects of lightning. 


NEWALEL & CoS 


Year 5S. A PATENT R .? 

» ry e ear. « e @ b a b e s . 4 eo 

> Half-yearly We ewe es TG 6 COPPER LIGHTNING CONDUCTOR, 
t Quarterly . » . » a a e a L] 8 o 


As applied to all kinds of Buildings and Shipping in al] parts af the world 
with unvarying sutecess; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. . 

It is simple in its application, no Insulators being required, and It costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. 


R, S. NEWALL & CO., 


130, STRAND, WE. ; 36, WATERLOO ROAD, LIVERPOOL 
63, ANDERSTON QUAY, GLASGOW. 
a 
MANUFACTORY—GATESHEAD-ON'TYNE. * 


ACCIDENTS !—64, CORNHILL. 


NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COSTI 


Accidents by Land or Water insured Against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
1,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums, 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 


Apply to the Clerks at the Railway Stations, the Local Agents, or 


8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 


INVESTMENT LIFE POLICIES, 


Combining all the Advantages of an 8rdinary Life Ass@rance with a most 
PROFITABLE INVESTMENT. 


Illustrations of Actual Results forwarded on application. 


LIFE ASSOCIATION OF SCOTLAND, 


FOUNDED 1838. 

ANNUAL REVENUE, 4451,304- FUNDS, 42,610,505. 
CLAIMS AND Bonuses PAID, £4,335)729. 
LONDON: 5, LOMBARD STREET, And 123, PALDL® MALL. 

EDINBURGH: 82, PRINCES STREET. @ 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd. per Line ae 

S. 

One-Eighth Page, ar Quarter Column, . . . © 18 
Quarfer Page or Half a Column, . . >» . . II§ 
Half a Page, or a Column. . @ . . a.a 3 § 
Whole Page . . a 2 a’ © «© «@ os 8 G 

æ wl ost Office Orders payable to MACMILLAN & CO. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Hitvy of Societies 


w LONDON 
PHURSDAF, JUNE 21. 


ROYAL SOCIETY, at 4.30.—Note on the Establishment and First Results of 
Simultaneous Thermometric and Hygrometric Observations at Heights of 
4 and 170 feet, and of Siemens’s Electrical Thermometer at 260 feet above 
the Ground: G. J. Symons, F.R.S.—Contributions to our Knowledge of 
the Connection between Chemical Constitution, and Physiological Action 
and Antagonism: Dr. Brunton, F.R.S., and Dr. Cash.—The Influence of 
Water in the Atmosphere on the Solar Spectrum and Solar Temperature : 
Capt. Abney, F.R.S., and Col. Festing.—Supplement to former Paper, 
entitled * Eapen ntal Inquiry into the Composition of some of the 


COOMA 








| 
| 
Animals Fed and Slaughtered as Human Food.” Composition of the Ash 
of the entire Animals, and of Certain Separated Parts: Sir J. B. Lawes, 
Bart., F.R.S., and Dr. J. H. Gilbert, F.R.S.—And other Papers. 

LINNEAN SOCIETY, at 8. 

CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows -On Evapora- 
tion in Yacuo: Prof. H. McLeod, F.R.S.—Note on Hydrocarbons from 
Camphor? Note on some Substitution Derivatives of Camphor: Dr. H. E. 
Armstrong, F.R.S.—On the Decomposition of Ammonium Nitrate, an 
Investigation into th® Rete of Chemical Change: V. H. Veley. 

| 
| 


SATURDAY, JUNE 23. 


PuyYSIcAL Socigry, at 3.—Researches on the Cause of Evident Magnetism 
and Neutrality in Iron and Steel, illustrated by Experiments: Prof. D. 
E. Hughes, F.R.S.—A Sine Electrometer: Prof. G. W. Minchin.—On 
the Induction Balance Effect and Densities of Alloys of Copper and 
Antimony: George Kamensky. 


MONDAY, June 25. 
ROYAL GEOGRAPHICAL SOCIETY, at 8.30. 
TUESDAY, JUNE 26, 


ANTHROPOLOGICAL INSTITUTE, at B.—Notes upon the Aboriginal Races of 
the North-Western Provinces of South America: R. B. White.—On the 
Relative Length of tle First Three Toes of the Human Foct: J. Park 
Harrison, M.A.—On Paleolithic Implements from Leyton and Waltham- 
stow, London: Worthington G, Smith, F.L,S. 

PHOTOGRAPHIC SOCIETY, at 8. i 

Roya. HORTICULTURAL SOCIETY, at 1.—Scientifie Committee. 


PATENT “GLACIER” WINDOW DEC 
DON 


SVN 
ial 











This is a series of Transparent Designs from the simplest to the most 
elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
G ass, at a very small cost. The advantages of this invention wil] be appre- 
ciated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from view, and the beauty of the interior enhanced, while the labour of 
affixing is no more than a pleasant pastime and exercise of skill, in which 
ladies and children can take part. 


r —_______@____. 
The most perfect Substitute for Stained Glass. 
ILLUQ@PRATED PRICE LIST ON APPLICATION. 
Samples of the Patent “ Glacier,” per post, One Shilling. 


f A variety of Windows fitted with the Patent *‘Glacier” can be seen at 
| Perry & Co.’s Establishment, Holborn Viaduct, London. 


| Manufactured by 
McCAW, STEVENSON, & ORR, BELFAST. 

















SOLD BY -f 
— | PERRY & CO., Limited, Steel Pen Makers. p New 
No. sza, Size ro}x4ł}? Price %. | Sole Agents for Great Britain, HOLBORN VIADUCT, LONDON. Size 144 X tof. Price 3s. 
æ 
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_ HARVEY AND PEAKE, 


[By Appointment to the Royal Institution of Great Britain,] ẹ 


SCIENTIFIC 


SUCCESSORS TO W. LADD & CO., 
INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, Wig ° ° 
e. . ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSỌPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR @ECTURES AND CLASS INSTRUCTIGNW IN e 


ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &, ™ e >; 
‘ ILLUSTRATED CATALOGUE, PRICE SIXPENCE. E 


eo en ee a S 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE as. 7d. POST FRES. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 


.. Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


ESTAB. BOE 1852. 


PATRONISED BY HER MAJESTY THE QUEEN. 


First Prize Medals Brussels and Philadelphia International Exhibitions, 
1876. Silver Medal Crystal Palace Electrical Exhibition. 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, . 


Sore INVENTORS OF THE SOLID COPPER TAPE LIGHTNING CON- 

DUCTOR in Conti uous Lengths without Joints, as now being fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 

the City of Londo. Schools, Thames Embankment, City Guilds Technical 

College, &. COPPER ROPE CONDUCTORS from One SHILLING 

per foot. ELECTRIC BELLS, tee eee BELLS, SPEAKING 
ES, &c. 


, LEADENHALL HOUSE, 


lol, Leadenhall Street, London, E.C. 
o (Late 44, Essex Street, Strand, W.C.) 


TWO-GUINEA SILVER KEYLESS 
LEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, 
e 4, CHANGE ALLEY, CORNHILL, LONDON. 


Makers of Capt. Nordenskjild’s Chronometer, also of Dr. Livingstone’s 
and of Capte Nares’. 
WRITE FOR DESIGNS. 
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Isg,afertain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, agd is unequalled in Female Complaints, 


+ 


s 
a 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the @ultivation of , 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN-- 
HOUSE cultivation, for OUTDOOR FERNERIESgand other purposes. 


Our ILLUSTRATED CATALOGUE (frice 6d), contains much 
valuable information, as well as “ Hints on Fern Culgwation.” 





@ ` 
Our SPECIAL LISTS, issued at intervals during the year, giving extremoly 
low quotations, may be had free on application. - 


W. & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE St., AND 2, FOsTER LANE). 
HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microscope. 


>. ©. TISLEY & ò 
OPTICIANS, 
172, BROMPTON ROAD, S. W. 


(Close to South Kensington Muæum.) 


THE PHONEIDOSCOPE - 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Desgiptive 

Pamphlet, &c., in Cardboard Box, zos. 6d. e 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for 
. Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings end 
Descriptiog of the Harimonograph, Post Free, 2d. 


H. & E. J. DALE, 


Manuftcturing Electricians and Opticians, 
AND 
Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 

Large and Complete Stock at Show Roonts and Factories. - 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp.; PHOTOGRAPHIC, 64pp. 

26, LUDGATE HILL, LONDON, E.C.; also at 
3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 
5 ; 
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Messrs, MACMILLAN & CO’S NEW BOOKS. 


s 

© e ® es 
THE FERTILISATION OF FLOWERS. By Dr. Hermann MULLER. 
* o dranslated and Igdlited by D'Arcy W. THOMPSON, Jun., Scholar of Trinity College, Cambridge. With a, Preface by 
=" -CHARLES Dakwin, F.R.S. With Ilustrations, Medium 8vo. [Nearly ready. : 


MR. E. A. FREEMAN'S NEW BOOK. 


ENGLISH TOWNS AND DISTRICTS & Series of Addresses and 


e Essays. By E, A, FREEMAN, D.C.L., LL.D. With Illustrations and Map. 8vo. I4s. 
THE HANDEL FESTIVAL. 


THE TIFE OF GEORGE FREDERICK HANDEL. By W. S. 


ROCKSTRO, Author of “4A History of Music for Young Students.” With aP Introductory Notice by GEORGE GROVE, 
D.C.L. With a Portrait. Crown 8vo. 10s, 6d. e 


e THE LIFE OF SCHILLER. By F[EINRICH Runrzer. Translated. by 


PERCY E. PINKERTON. With authentic Illustrations and Facsimiles. Crown 8vo. tos. 6d. @ ne 
“Herr Diintger’s ‘ Life of Schiller’ remains, if not the best, the most useful of its class. In fulness and accuracy of detail it 
Surpasses not merely the agreeable sketches of Carlyle or Lytton, but the ampler pages of Mr. Sime and Palleske.” —Acadenry. 


AGRSCULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. 


By PERCY FARADAY FRANKLAND, Ph.D., B.Sc., F.C.S., Associate of the Royal School of Mines, and Agricul- 
tural Demo! strator of Practical Chemistry in the Normal School of Science and Royal School of Mines, South Kensinzfon 
Museum. Founded upon “‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. KROCKER. Crown 8vo. 7s. 6d. 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP- 


MENT. By FRANCIS GALTON, F.R.S., Author of ‘‘ Hereditary Genius,” ‘‘ English Men of Science,” &c. With 
Illustrations. Demy 8vo. 16s. ; 
“The least philosophic person may take up this book, and it is certain that he will find himself instructed and amused. ... 
In every man, however commonplace he may seem, there are odd nooks and corners of character and endowment. These neclected 
attics and cellars of human nature Mr. Galton has explored. . . . We cannot discuss all the varied and interesting topics which 
Mr. Galton has treated, with great originality, in his new book. . . . One can take it up anywhere, and in almost any moad, and 
and agreeable reading and stuff that suggests thought and stimulates fancy.” — Saturday Review. 


THE COLLECTED WORKS OF RALPH WALDO EMERSON. 


(Uniform with the Eversley Edition of Charles Kingsley’s Novels.) Globe 8vo, 5s. each. 
rı. MISCELLANIES, With an Introductory Essay | 4. ENGLISH TRAITS:, AND REPRESENTA- 


by JOHN MORLEY. [Zn preparation. TIVE MEN. e [Hea.ty. 
15. CONDUCT OF LIFE: AND SOCIETY AND 
2. ESSAYS. [Ready, SOLITUDE, [eady. 
3. POEMS. (Ready. 6. LETTERS: AND SOCIAL AIMS: &c. 





[ Nerdy. 
“The more we see of this edition the more we like it.” —Academy, 


MR. GEORGE MEREDITH’S NEW BOOK. 


POEMS AND LYRICS OF THE JOY OF EARTH. By Gxoran 


MEREDITH. Extra fcap, 8vo. 6s. ° 


MACMILLAN’S 4s. 6d. SERIES.—NEW VOLUMES. ` . 
BUT YET A WOMAN. A Novel. By ARTHUR SHERBURNE HARD Y 


e Crown 8yo. 4s. 6d. 
POPULAR EDITION, Paper Wrapper, ONE SHILLING. 


A NEW NOVEL BY THE AUTHOR OF “MR. ISAACS.” 


DOCTOR CLAUDIUS: a True Story. By F. Marron CRAWFORD, 
Author of ‘‘Mr. Isaacs.” Crown 8vo. 4s. 6d. 

e “Mr. Craw ford has achieved another success. His new bogk, if it has not the peculiar fascination of ‘ Mr. Isaacsg” is in 

some respects superior, The characters ar€ more easily grouped, they are wonderfully distinct, and each one is an epitome... . 


Few recent books have been so difficult to lay down when once begun as ‘‘ Mr, Isaacs” and “Dr. Claudius,” and few have been 
and will be read with so little skipping.”"— Athenaeum. 


a 
ESSAYS. By F. W. H.“Mvers. 2 vols. I. Guassicau. II. MODERN. 
Crown vo. 45. 6a. each. 
‘On the whole, we know ro other modern essayist who would so worthily cover so wide a field or stand the te-t of being 


re-read in his entirety. The whole of the first volume and about one-half of the second form a permanent contnbution to 
literature,” — Academy. 


FOLK-TALES OF BENGAL. By Rev. LaL Bemarı Day, Author of 


‘‘ Bengal Peasant Life.” Crown 8vo. 4s. 6d. 
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CHARLES CoOPPocke, 


(LATE PARTNER WITH R. & J. BECK,) _ 
100 NEW BOND STREET, LONDON, W. 
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MICROSCOPES, j l O PTI CI AN CLINICAL tance . 
AsTRONeMICAIeand other AND OPHTHALMIC INSTRUMENTS. : 
TELESCOPES. MWA NCE ACTURER OPERA®nd FISLD GLASS 
STANDARD and other OF SPECTACLES and EYE GLASSES. 
METEOROLOGICAL INSTRUMENTS, ° . ReADING GLASSES. 
SURVEYING and S C l E N 1 I FI C . | HAND MAGNIFIERS, - : 
NAUTICAL INSTRUMENTS. I N S T R U M E N T S. STEREOSQDPES. 
R 0 ann —_—$———— a > 
DRAWING INSTRUMENTS, including ARTISTS’ MATERIALS. ° 
*OCULISTS’ PRESCRIPTIONS RECEIVE PERSONAL® ATTENTION. re 
100 NEW BOND STREET, LONDON? W. ' o. 2 
e ) y 
CHAS. CHURCHILL & CO., 
i Importers of American Tools and Machiner 
fli ay ! 
i 21, CROSS STREET, FINSBURY, LONDON, E.C. 
oe ES AMATEUR PHOTOGRAPHY. 
ai 4 l, WALKER’S AMERICAN CAMERAS surpass all others in Completeness. 


TERNA Lightness, Compactness, &c. Every Tourist should have one on his Summer 
A A Rambles, Circular and Price List sent for 1 Stamp. 
\ Messrs. C. CHURCHILL & CO. are the introducers of all the best Ameri- 
4 can Tools and Machines suitable for Amateurs, including 12 varieties of Fret 
\ Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 
\ Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 
“HOUSEHOLD ELEGANCIES.” 
A New Book for Ladies. Hundreds of Illustrations, with Hints how to Orna- 


K an 
fi IWE d \ ment their Houses cheaply and tastefully. 300 pp. 8vo. Post free, 6s. 6d. 
z = AMATEUR CATALOGUE, 160 pp. (Photolitho), with Joo Llustrations, 
= sent on receipt of 6d. 





WRITE FOR re on | E 
SAMPLES 


and THESE 4% ofthe HIGHEST QUALITY. | 
CONTRAST Are supplied at the WHOLESALE “PRICE. 


WITH® ANY TEAS Are forwarded CARRIAGE PAID TO ALL 
OTHER’ ESRR 


Prices: 1 / Q to 3 / = per Ib. 
ELLIS DAVIES & Co., 44, LORD ST, LIVERPOOL. 


With numerous Illustrations, Medium 8vo, Price 12s. 6d. 


À A TEXT-BOOK OF © 
PATHOLOGICAL ANATOMY AND 
PATHOGENESIS. 


BY ERNST ZIEGLER, : 


. à Professor of Pathological Anatomy in the University of Tiibingen. 
TRANSLATED AND EDITED BY DONALD MACALISTER, M.A., M.B., M.R.C.P., 
Fellow and Medical Lecturer of St. John’s College, Cambridge. 
"PART IL—GENERAL PATHOLOGICAL ANATOMY.» 
a MACMILLAN AND CO., LONDON. , . i 
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Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Streets in the City | of f London, and published by 
ae Macmitua® AND Co., at the Office, 29 and 30, Bedford Street, Cov ept Garden. —THURSDAY, June gr, 1883. 
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we g A WEEKLY ILLUSTRATED JOURNALe OF SCIENCE ‘ 
“To the solid ground . l ? 
g Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 
No. 714, VOL? 28] THURSDAY, JULY 5, 1883 [PRICE SIXPENCE 









Registered as a Newspaper at the General Post Office.] 


(All Rights are Reserved. 
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The COUNCIL of FIRTH COLLEGE, | NOW READY. 


o 
SHEFFIELD, intend to appoint a PRINCIPAL who shall also be ' 
PROFESSOR inghe FACULTY of SCIENCE ' i 
Applicants are requested to state which of the following Chairs they 
would desire to occupy: Mathematics, Physics, Mechani eE, 3 
Geology, and Mining. It is especially desirable that the Principal should 
have sympathy with the development of Technical Instruction in its direct OR, 
bearing upon ie Industries of the pacts The Salary will be £500 
per Annum, with half the Fees of his own Classes. r 
taThe Counti will ony make the Appointment in the event of suitable , SIMPLE DIRECT IONS TO ENABLE 
idates presenting themselves, 
eet are requfstesl to give full particulars concerning Age, i A BEGINNER TO TAKE 
xperience, and any Academica istinction they may have gaine ' 
together with any other information likely to affect the decision of the | SUCCESSF UL PICTURES ON DRY PLA TES. 
“Council. The names of Three Gentlemen to whom reference may be ~ 
made, should be given, but no Testimonials need be sent unless they BY 


@ 
k . 
ae to be sent on or before the 2sth day of JULY next to T. C. H E p WO R T H i 


ENSOR DRURY, Registrar. 
Firth College, Sheffield, June 26th, 7883 saa 
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SCIENCE MASTERSHIP.—The Science PRICE SIXPENCE; BY POST SEVENPENCE. 
Mastership at Newcastle (Staffs.) High School will be VACANT shortly. E 
—Apply to the HEAD MASTER. Salary, £250. ° 


i FS PUBL SHED BY 
ZOOLOGICAL SOCIETY’S GARDENS, 


REGENT’S PARK. JOHN B2OW N I N G,. 


The next “Davis Lecture” will be given by P. L. SCLATER, Esq., 


F.R.S., in the Lecture Room in the Society’s Gardens, on THURSDAY, 63 STR A NF I OND ON Wwe 
5 3 J V. 
SE 


July 5th, at 5 o'clock p.m. Subject, “South American Animals.’ 


MAPPIN & WEBBR’S NEGRETTI & ZAMBRA’S 
Me ear OR SEEN CHESTS on THEODOLITES, 
3 MAP PUNE WER 8 A mS a TRANSIT INSTRU- 
valle SS MENTS, LEVELS, 
=f, Circumferentors, 
weg MINERS’ DIALS, 
POCKET COMPASSES, 


POCKET SUN 








COMPLETELY ,:DIALS, 
FITTED. Universal for North and 
-South Latitudes, 
à $ ANEROID BAROMETER. 
AU Sizes in Stock. WITH ALTITUDE SCALE. 
i as THERMOMETER, AND ° 
2 Aer Wi \ SPECIAL COMPASS, IN FLAT 
ARRAY POCKET CASE, 
DETAILED LIST igre VARIOUS, FORMS. 
FREE, Ltlustrated Price Lists posted Free. 





ee Ld 
OXFORD STREET, WEST END: A NEGRETT[ & ZAMBRA, ' 
MANSION HOUSE’ BUILDINGS, City, | SCLENTIFICINSTRUMENTeoMARERS TO 


Her Majesty THe Queen, 


LONDON : 
: Holborn Viaduct Cornhill, & 122, Recent S®, London 
MANUFACTORY —The Royal Plate and Cutlery Works, SHEFFIELD, ‘PHOTOGRAPHERS CRYSTAL PALACI? SYDENHAM 
e d pA ° 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROŞCOPISTŞ’ and NATURALISTS’ 
STUDIO, 57, NEWHARL STREET, BIRMINGHAM. 





= MICROSCOPES. 


Unegigiled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 















a . EDMUND WHEELER, T. B. has last week sent to his subscribers Polyph@nus pediculus, or young 
: ° > Sticklebacks. with drawings and descriptions He has been showing these 
e 44N, Tollington Road, Holloway, N., London. in his Stand 756 at the Fisheries Exhibition, and also Larval Crabs, Shrimps, 


and Prawns in vario@s Stages of Development. Oyster Spat, &c. è 
_ Weekly Announcements wil] be made in®his plage, of Organisms T. B. 
is supplying. 
Specimen Tube, One Shilling, post-free. ° 
Twenty-six Tubes in course of Si® Months for Subscription of Lt 85 
or Twelve Tubes for 10s, 6d. = 
Portfolio of’ Drawings, Nine‘ Parts, rs. each. 


PROFESSORS of BIOLO&Y, supplied with 
a Specimens ADE WILTONg Northfield Villas, Leeds. Ea 


TO ASTRONOMERS. 


Intending Purchasers of Telescopes should send for “ Hints on Silvtd © 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &e,), and " Appendix,” containing important Testimonials 
as to their efficiency, &c.,&c Post free Nine Stamps# : 


G. CALVER, F.R.A.5., 


a anc nO 
CIVIL SERVICE COMMISSION. — An 

Open C&mpetition will be held in Londoa for the Situation of JUNIOR 
ASSISTANT in the Royal Observatory at the Cape ob Good Hope on 
gist July. (Age, sees For Regulations and Forms of Application 
address the SECRETARY, Civil Serv.ce Commission, London, 5. W 

d 
Important Work offered New at less than the usual Second-Hand Price. 


WATTS'S DICTIONARY of CHEMISTRY. 


Latest Cofhplete Edition, including all the Sufplements; 9 Large Vols. 
8vo, cath, Nuw (Longmans, 1881), for £8 8s., @arriage paid (sells at 
£15 2s.) EARLY APPLICATION NECESSARY t) secure above at this price. 
Apply direct to Wa. F. Cray, Bookseller, 2, Tevjot Place, Edinburgh. 
oi ee eet 


‘MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL-. 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 

a some RARE AND CHoice MINERALS, FOREIGN ROCKS, 
AC., &c. 


List on Application. HILL H®USE, ° 
Hammers, Chisels, and Hammer Straps. WIDFORD, 
PRIVATE LESSOAB AND EVENING CLASSES, CHELMSFORD.: 


° Blowpipe Cases and Apparatus. 
Catalogues free. 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, has 
.on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


N.B.—Second-hand Reflectors and Refractors frequently for Sale. 
ee 


JOH, AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 7 
PERIODICA, 


Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G. WirpEMANN (seit 1877). Jährlıch 3 Bde. oder 12 Hefte. 8% M 31. 

Beiblätter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jährlich 12 Hefte. B°. M 16. 





; 12. FRITH STREET, SOHO, W Journal für praktische Chemie (von 1828 bis 183q-unter dem 
. : à ao Titel: ‘* Journal für technische und öconomische Chemie’’) herausge- 
` MICRO-PETR OLOGY geben von Erdmann, Schweigger-Seidel, @faPchand, Werther; (bis 


1869). Neue Folge (seit 1870) herausegegeben von H. Kouze und E. v. 


A large series of ee Sections, comprising harrie ete Base Mervar. Jährlich 2 Bände in 22 Heften. 8°. M 22, 
Diabase, Diorite Dolerite, Elva®s, Gabro, Gnsiss, Granite, Granulite, | Vollständige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 
Lava, Liparite, Napoleonite, Nephelenite, 'Ob-idian, Perthite, Pikrite, s m zugesandt: J , TEREN 


Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 15, 6d. ‘and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


oe THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


Sc pg ES ee 
GEOLOGY AND MINERALOGY. 


“specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


i STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Coliections, Cabinets, Books, Sections of Rocks and Minerals 
~ for Microscope free on application of 


JAMES R..GREGORY, 
Extensive Geological Stores, . 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


—————$s$— rw 
HYDROTHERAPY.—DR. RAYNER’S 
ESTABLISH MENT, Great Malvern, for the scientific, application of 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. BARRETT, J. W. Douctas, R. MCLACHLAN, F.R.S., 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on al: subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription —Six Shillings per Volume, post feee. The volumes com- 
mence with the June number in each yon 

Vols. I. to VL (strongly bound in cloth) may be obtzined by purchasers of 
the entire set to date, at the increased price of 10s, each; the succeeding 
vols. may be had separately or together, at 7s. each 

London: JOHN VAN VOORST, 1, Paternoster Row. 
aN Eem nmen &c., should be sent to the Editors at the above 
a Ss. 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST": 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 


warm and cold water treatment, and for persons requiring rest and FREDERICK Bonp, F.Z.S. Joux A. Power, M.D. 
@havge. Complete system of hydropathic, galvanic, and erate Epwarp A. Fircn, F.L. S, | J. JENNER WEIR, F.LS.. 
baths. For prospectrs, apply to T. RAYNER, M.D , Great Malvern. è F. Buchanan Waits, M.D. 


Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurisus or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there ais Monthly 
Lists of Duplicatf&s and Desiderata. 

Numerous Woopcvr ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomo-LitHo- 
GRAPHED PLATES, 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 
THE “HANSA”. 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscription 
at any time; preceding numbers of year furnished subsequently. Price 
r2s. for twelve months. Advertisements qd. 2 line widely spread by this 

aper; considerable abatement for 3, 6, 1% months’ insertion. Business 
Dfe: Aug. Meyer and Djeckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburg, Alexander Street. 8. 


oaths, Sor prospects appy S ro M 
FOR SALE.—A First Class Microscope 


(Binocular), with Complete Set of Accessories and numerous Objects; 


all in perfect condition. Price £50 (original cost &70).—Apply by Letter 
to C. X. Z. A., Nature Office, 29, Bedfurd Street, Strand, W.C. 


aa a a 
me MUSEUMS AND COLLECTORS. 


* MR. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
‘Objects, including RECENT SHELLS (Foreign and 
British), FOSSJL REMAINS, MINERALS, ROCKS, 

. MARINE ZOOLOGY, &c., &c., &c. 


oo O e—a 
WANTED, & Copy of NATURE, No. 513.—A adress, 
Office of NATURE, 29, Bedford Street, Strand, 

& 
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MacMIL LAW'S magazine, /T ELECTRICITE: 


No. a85, FOR JULY, Price is. 


CONTENTS. 

1.—'* The Wizard’s Son?’ By Mrs. Oliphant. Chapters XXV.—XXVII. 
2,—" State Socialism and Nationalgation of the Land,” By Right Hon. 

Henry Fagcett, M.P. i 
5-—*" The Forms and History ef the Sword.” By Frederick Polock. 
4.— “A Bit of Erin.” 
5.a~‘‘ M. Renan’s Autobiography.” e. 
6°—" The Fisheries Exhilgtion.”” By F. Barham Zincke. 
7-2“ Fortune’s Fool.” By Julian Hawthorne. Chapters KLIL—XLITI. 
8.—“ Review of the Month.” 

MACMILLAN & CO., LONDON. 


Nearly Ready, the JULY Number of 


THE PRACTITIONER: 
A JOURNAL OF @HERAPEUTICS AND PUBLIC HEALTH. 
i Edited by 
j T. LAUDER BRUNTON, M.D., F.R.C.P., F.R.S., 
Assistant Physiciar and Lecture$on Materia Medica and Therapeutics at 
St. Bartholomew’s Hospital; 


AN® 
DONALD MACALISTER, M.A., M.B., B.Sc., M.R.C P., 
Fellow and Medical Lecturer, St. John’s College, Cambridge; and Teacher 
of Medicine in the University. 


s Price 1s. 6d. Monthly. 


CONTENTS. 
ORIGINAL COMMUNICATIONS :— 
RICHARD NEALE, M D.—Cancer of the Stomach, or Idiopathic 
Anæmia ? 
FREDERICK WILLCOCKS, M.D. Lond, M.R.C.P.—On some 
pant: in the Pathology of Anæmia, and on the Action of Iron and 
rsenic. 
F. P. ATKINSON, M.D.—The Treatment of Ulcer of the Stomach, 
THOMAS F. RAVEN, M.R.C.S.—Acute Pneumonia. 

Reviews :—Die Aeti logische Therapie und Prophylaxis der Lungentuber- 
culose, by Dr. Hans Buchner.—Lectures on Cataract, its Causes, 
Varietiesgand Treatment, by George Cowell, F.R.C.S, 

Cuinic OF THE MONTH, EXTRACTS FROM BRITISH AND FOREIGN JOURNALS, 

NOTES AND QUERIES, BIBLIOGRAPHY. e 

DEPARTMENT OF PusBLIC HEALTH :— 

Channels for Conveying Infecti n to Households: How they may be 
Recognised and Dealt with, 
MACMILLAN & CO., 30, Bedford Street, Covent Garden, London. 


THE BREWERS GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE MALT AND Hop ela AND WINE AND SPIRIT TRADE 
ECORD. 
The Organ of the Country Brewers. 
“The Brewers’ Guardian ”” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests, 
Subscription, 16s. 6¢, per annum, post free, dating from any quarter-day. 
Sing!e copies 1s. each. Registered for transmission abroad. 
Offces—s, Bond Court, Walbrook, London, E.C. 








On the ist of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Jamrs Britten, F. L.S., British Museum. 


ConTenTs:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Torak Bad al News.— 
Proceedings cf Societies. 

Price 1s. 3d. Subscription for One Year, payable in advance, r2s. 


fendon: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested in the management of landed property througheut Scotland 
@ _ and the Northern Counties of England. 

The AGRICULTURIST has also a very cong@lerable circulation on th® 

Continent of Europe, America, Australia, and the Colonies. 
_ The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 





and Irish Markets of the week, besides Telegraphic#Repcrts of those held ` 


on the day of publication. 

* The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, thg Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agricultur e 
and al] the principal Agricultural Associations throughsut Great Britain and 
Ireland. bad . 

For Advertisers addressing themselves to Farmers a better.medium does 
not exist. - . 

Price 3d. By post 34¢. Anbual Subscripticn, payable in advance, ras. 

pie ate High Sgreet, Edimburgh. eee gece Siz 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 

* ESTABLISHED 1843. 


Chague Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBROMADAIRE, * 


Scientifique, illustrée, spéciale, seul journal tenant lgs lecteurs 
a courant de toutes les expositions élect®ques, ®t de tous les 
progrès de l'électricité. œ ° 


Rédacteur en chef: W. de FONVIELLE,» 
„E. de CLISSON: Directeur.° 
Subscription Yearly, 16s. ; Six Months, 95. 
Agency for England and Colonies— 


LE FEVRE AND CO., ENGINEERS, 
26, BupGzE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper Mid Review in the Frenc Language, Politics,*Literature, 
Science, Art, Varieties, Notes. Price ad., thrd§gh Booksellers, and at 

- the Railway Bookstalls. Office, 37, Southampton Street, Strand, W C. 

LA SEMAINE FRANÇAISE: Journal Francais pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco par la poste—un an, 15s. 2@.; six mois, 7s. 7d. Prix 34, 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C, 


LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
çaise’ has been brenght out in London for the benefit of those English 
readers who may wish to study contemporary French f1@m all points of 
view, instead of confining their reading to one parti ular Gallic print. 
It certainly ments success.” — Graphic. G 

LA SEMAINE FRANÇAISE.—“ The numbers betore 
us are full of good things... . . It will be far better for most than any 
one of the best papers published in Paris itself. Weare much ylea-ed 
with the character of it, and believe it will be highly valued in all tese 
many households where French is cultivated. The printing is very well 


done. ”"— Quelen. 
i TERMS OF SVBSCRIPTIONI— s. d, 
Three Months ese om ocr pee eee Ree 3 ta 
1x t ane tee one ees ase on 7 7 
Twelve P, wee ese ous oon aoe ow. l5 2 


P.O.0. payable to T. Spanswicr, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 





e | an, 


In Crown Svo, Price 5s. @ 


A MANUAL of ANCIENT GEOGRAPHY. 
Translated from the German of Dr. H. KIEPERT. Crown §vo. as. 
MACMILLAN & CO., Lendon. 


a a SE oe a 


TIME BY THE TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE 
SAN INSTRUMENT. By LATIMER CLARK. Cigth FvO, 
5S., post free. å 


TRANSIT TABLES, Published Annually, 
Eiving the Transit of Twenty of the Princigal Stars for every Evening 
of the Year. Computed from the Nautical Almapac in ordinary time. 
Intended for popular use in every part of the Globe. By LATIMER 
CLARK. Cloth 8vo, 25. 62. 


TRANSIT INSTRUMENT of Improved 
Form and of the highest quality, complete with Lamp, &c., rain., 
£9 175. 6d.; 18in, ditto, £13 ios. These Instruments will be sent on 
approval if desired. 

A. J. FROST, 6, Westminster Chambers, London, S.W. 








Just Published, demy gto. 


The FRUITS of ALL COUNTRIES. A De- 
scriptive Catalogue of over 500 Speces of Edible Fruits (excluding 
Varieties). By F. T. MOTT, F.R.G.S. è 


Sent post free within the Postal Unicn on receipt of 2s. €d. in Stamps or 
Postal Order, by the Author, Birstal Hill, Leicester, England. 
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TWO-GUINEA SILVER KEYLESS 


LEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS.” 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, 
4, CHANGE ALLEY, CORNHIBI, LONDON. 
Makers of Capt. Nordenskjéld's Chronometer, also of Dy. Pivingstene’: 


and of Capt. Nares’. 
e © WRITE FOR DESIGNS 





DIAMONDS. 





CAT'S-EYES. GEM MERCHANT AND GOLDSMITH, 
o a « |, BOND SURER Wi 
“SAPPHIRES. | LONDON, CEYLON, JAPAN. 
EMERALDS. ee o 


NATURE 


THE SPECTROSCOPE AND, ITS AP- 
PLICATIONS. By J. N. LOCKYER, F.R.S. With 
Illustrations. New Edition. Crown Svo. @35- 6d. 

THE ORIGIN AND METAMORPHOSES 
OF INSECTS. By Sir JOHN LUBBOCK, MaP., F.R.S. 

: With Illustrations. New Edition. Crown Svo. 35. 6d. 

THE TRANSIT OF VENUS. By G. 
FORBES, B.A., Professor of Natural Philosophy in the 
Ander-onian University, Glasgow. With numerous Illus- 
trations. Crown 8vo. 3s. 6d. 

THE-GOMMON FROG. By St. 
MIVART, F.R.S. Illustrated. Crown Svo. 3s. 6d. 


POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D., F.R.S. Illustrated, Second 


George 


Edition, Crown 8vo. 3s. 6d. 

ON BRITISH WILD FLOWERS CON- 
SIDERED IN RELATION TO INSECTS. By Sir 
JOHN LUBBOCK, M.P., F.R.S. © Illustrated. New 


Edition. Crown 8vo. 45. 6d. 

THE SCIENCE OF WEIGHING AND 
MEASURING. By H. W. CHISHOLM, Warden of the 
Standards. Illustrated. Crown 8vo. 45. 6d. 

HOW TO DRAW A STRAIGHT LINE: 
A Lecture on Linkages. By A. B. KEMPE, B.A. Illus- 
trated. Crown &yo. Is. 6d. 

SEEING AND THINKING. By Prof. W. 
K. Pe alas F.R.S. With Diagrams. Crown $vo. 
35. 6d. 


e © NATURE 


“MR. STREETE 





“THE GREAT 
“DIAMONDS OF THE WORLD.” 
By E. W. STREETER, F.R.G.S., 

Gold Medallist of gbe Royal Order of Frederic, &c., &e. 

SECOND EDITION Prich 7s. 6d. e 


R, 


By E. W, STREETER, FR.G.S., &ce 


THIRD EDITION. Price 15s." e 


BELL & SON, Cork Street, Covent Garden. 


SERIES. >», + 


LIGHT: A Series of Simple, Entertaining, 
and Useful Experiments in the Phenomena of Light, for 
the Use of Students ofe every Age. By ALFRED M. 
MAVER and CHARLES BARNARD. With Illustra 
tions. Crown Svo. 2s. 6d. 

SOUND: A Series of Simple, Entertaining, 
and Inexpensive Experiments in the Phenomena of Sound, 
for the Use of Students of every Age. By A. M. MAYER, 
Professor of Physics in the Stevens Institute of Technology, 
Sc. With numerous Illustrations. Crown 8vo. 3s. 6d. 

DEGENERATION: A Chapter in DAR- 
WINISM. By Prof. E. RAY LANKESTER, F.R.S. 
Illustrated. Crown 8vo. 2s. 6d. 

FASHION IN DEFORMITY, as Illus- 
trated in the Customs of, Barbarous and Civilised Races. 
By Prof. W. H. FLOWER, LL.D., F.R.6., &c. With 

@ TIRlustrations, Crown 8vo. 2s. 6d. 

CHARLES DARWIN. Memorial Notices 
reprinted from NATURE. By Prof. HUXLEY, F.R.S., 
G. J. ROMANES, F.R.S., ARCHIBALD GEIKIE, 
F.R.S., and W. T. THISELTON DYER, F.R.S.” With 
a Portrait engraved by C. H. JEENS. Crown 8vo. 25. 6d. 

ORGANIC EVOLUTION, THE SCIEN- 
TIFIC EVIDENCES OF. By GEORGEYJ. ROMANES, 
M:A., LL.D., F.R.S., Zoological Secretary of the Linnean 
Society. Crown 8vo. _2s. 6d. 

ON THE COLOURS OF FLOWERS. As 
Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6d. 


(Others to follow.) 


MACMILLAN & CO., LONDON. 


7 SCIENTIFIC 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY, 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 


SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 


@ 
SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. , w 
SIR CHARLES WHEATSTONE. JEAN BAPTISTE ANDRE DUMAS. 
SIR WYVILLE THOMSON. RICHARD OWEN. 
ROBERT WILHELM BUNSEN. AMES CLERK MAXWELL. 
ADOLF ERIK NORDENSKJOLD. JAMES PRESCOTT JOULE. 
WILLIAM SPOSTIS WOODE. r e 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 


the Set of 21 Portraits in a Handsome Portfolio for £5 408 od. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.O.'s payable to MA CMILLAN & CO. 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
SABLE WATCHES. 


. s ros. per Ann., 20s. Post Free. 
- DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 
Heratlsgegeben von Dr. WILHELM SKLAREK. i 
A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
mence the XVIth volume 


Berlin: DÜM MLER, 77, Chgrlottenstrasse, S.W., arffi Al Booksellers. 
; i 


NON-MAGNETI 
WATCHES which cannot be í MAGNETISED,” constructed at 
the recommendation of W. Crooxss, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 
EB. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. n E 
Only Addresses :—6r; Strand, and 34, Royal Exchange, London. 


N.B.—Watches cən be converted to this plan. 
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« PRECIOUS STONES AND GEMS.” 
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SUBSCRIPTIONS TO “NATURE.” 
d 


S. 
Yearly a . « . . . °%o . ». ` 28 o 
Half-yearly. . & . ‘su «© a. I4 6 
7 Quarterly . . sm ea Se. ws AO 
To the United states, the Continent, and all places 


within the Postal Union :— 
e ° e o e Q. d. 
Yearly . 2. sose’. 306 

e Half-yearly. . . . e e.. o I5 6 
8 o 


Quarterly . . e e e e o © « 


CHARGES for ADVERTISEMENTS. 


Three Lines in Golufin 2s. 6d. 9d. per Line after. 
4 s 


d, 

One-Eighth Page, or Quarter Colgmn . . . . O 18 6 
Quarter Page or Halfa Column, . . . . . I I O 
Half a Page, or a Column. . . e. >.. 350 

œ Whole Page. . . o.o © © 2 n‘ we « « 6670 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


+H. &E. J. DALE, 

Manufacturing Electricians and Opticians, 
AND 
Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 
Large and Complete Stock at Show Rooms and Factories. 
COMPLETE JLLYSTRATED CATALOGUES NOW READY. 

ELECTRIC SECTION, 72pp.; PHOTOGRAPHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also at 
3A and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 
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SECOND EDITION, 
GRel FFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 48g pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W. C. 





LIGHTNING CONDUCTORS. 


Experience, ageurauldted since the time of Benjamin Framklin, proves 
conclusively that a Conductor made of Copper of adequate size ıs the best 
of all appliances for the protection of every description of building from : a ibe 

destructive effects of i 


NEWALL & Go's 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinda of Buildings and Shipping in all parts of the worid 
with unvarying success. is the most Trustworthy, most Effective, and al-» 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it cols 
only ONE SHILLING fer Foot for the standard size, which insures safety 
in any storm. 


R. S., NEWALL & CO.,° , 
130, STRAND, WC ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW, ° 
MANUFACTORY—GATESHEAD-ON-TYNE. 








~ ACCIDENTS 1—64, CORNHILL. 


MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Larggst Cem- 
pany, insuring against Accidents of all kinds. Subscribed Capitcl, 
41,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiun s 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 


Apply to the Clerks at the Railway Stations, the local Agents, or 


8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary 


INVESTMENT LIFE POLICIES, 
Combining all the Advantages of an Ordinary Life Assurance with a most 


PROFITABLE INVESTMENT. 
Illustrations of Actual Results forwarded on application. 


LIFE ASSOCIATION OF SCOTLAND 


FounpDgEp 1838. 
ANNUAL REVENUE, 4451,304- Funps, 62,610,605 
` 
CLAIMS AND Bonussgs PAID, £4,335;729. ° 


LONDON: 5, LOMBARD STREET, anp 123, PALL MALL. o 
EDINBURGH: 82, PRINCES SEET. 


NO 
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PATENT 3 “ GLACIER ” 


This is a series of Transparent Designs Tom the ampet to en most 
T elaborate, enabling any person with a reasonable amount of taste an inge- 
PZE T 


nuity to produce Patterns on Windows, having all the beauty of real Stained 
Qk i a 


Giass, at a very small cost. The advantages of this invention will be appre- 


ciated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from view, and the beauty of the interior enhanced, while the labour of 
affixing is no gore than a pleasant pasgjme and exercise of ski#l, in which 
ladies and children can take part. 





' The most nerfect Substitute for Stained Glass. 
ILLUSTRATED PRICE LIST ON APPLICATION. 


Samples of the Patent “ Glacier,” per post, One Shilling, 


_A variety of Windows fitted with the Patent ‘‘Glacier”’ can be seen at 
Perry & Cos Establishment, Holborn Viaduct, London. 


Manufactured by 
McCAW, STEVENSON, & ORR, BELFAST. 


SOLD BY 


PERRY & CO., Limited, Steel Pen Makers. | 
Sole Agents for Great Britain, HOLBORN VIADUCT, LONDON. | 
e e 9 





No. 14. 
Size 144X104. Priée 3s. 
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No. 522. Size 10}X4ł4}. Paice 5d. 


NATURE 
HARVEY AN 


LHP 5, 1883 
PEAK, 


= [By Appointment to the Royal Institution of Great Britain,} 
eo. SUCCESSORS TO W. LADD & CO., : 
SCIENTIFIC INSTRUMENT MANUFACTURERS, ‘ 
e. <6 = BEAK STREET, REGENT STREET, LONDON, : 
s ACOUSTIC APPARATUS @F ALL KINDS. E aA 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND PCLAS! INSTRUCTION IN 
s ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. e 


ILLUSTRATED CATALOGUE, PRICE SIXPENE€E. 


NEW EDITIONS FOR 1883. REVISED, CORRECTED, AND Bae UP AR DATE. 


* Price Is. each ; or bound in cloth, 1s. 6d. each. 


DICKHNS’S DICTIONARIES. 


DICKENS S DICTIONAR OF LONDON. 
DICKENS’S DICTIONARY OF PARIS. 


THAMES. 


DICKENS’S DICTIONARY OF THE 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE is published ôn the First of 


every Month, 





Price Is. 


MACMILLAN AND CO., LONDON, W.C. 





‘o. ©. TISLEY & 0g, 


OPTICIANS; 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum. ) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrativns. 


Being a visible demonst‘ ation of the Vibratory and Molecular Motion cf a 
Telephone Plate. 


The PHONE. EIDOSCOPE, wgth 3 Disks, Bottle of Solution, Descriptive 
Pamphlet, &c% in Cardboard Box, ros. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RBTAIL BY 
S.C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, 5.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


172, 





Price 25. 6a. 


“THE OWENS COLLEGE COURSE OF 


EL@MENTARY BIOLOGY. Part I. The Frog: an Introduction 
to Se As Histology. By A. MILNES MARSHALL, M.D., 


D.Sc., rofessor of Zoology in Owens College. 


“Clearly s and admirably explicit.” . . . “There is no doubt that 
if teachers are wise they will use this admirable little book.” —Academy. 


London: SMITH, ELDER, & Co., Waterloo Place. 
Manchester: J. E. CORNISH. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST., AND 2, FOSTER Lang). 
HOW'S STUDENT’S MICROSCOPE, HOW’S MICROSCOPELAMP. 


Rock Sections and other Objects for the Microscope. 


HOLLOWAY PILLS teres 

LEOWE A SJE MEDICINE 
Is a Certaip Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
* Powerful Invigorator of the System, in cases cf WEAKNESS 
AND DEBILIPY, and is unequalled ingFpmale Complaints, 
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First Prize Medals Brussels and Philadelphia International Exhibitions, 
1876. Silver Medal Crystal Palace Electrical Exhibition. 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


SOLE INVENTORS oF Tre SOLID COPPER. TAPE LIGHTNING CON- 

DUCTOR in Conti uous Lengths without Joints, as now being fixed by us 

to Westminster Patace, the Royal Mint, the Royal Courts of Justice, Strand 

the City of Londos Schools, Thames Embankment, City Guilds Technical 

College, &c. COPPER ROPE CONDUCTORS from ONE SHILLING 

per foot. ELECTRIC BELLS, see ee BELLS, SPEAKING 
&c 


LEADENHALL HOUSE, 
Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C.)3 


IOI, 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE an® GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes, 


Our ILLUSTRATED CATALOGUE (price 6d.), contains much 
valuable information, as well as “ Hints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. è 


W. & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER. 
UST The Saturday Review, 
May 12th, 1883, says:—We 
can honestly add that the 
unmounted edition (£2 2s.) 
of Messrs. juetts’s Atlas is 
beyond all question the 
cheapest full compendium 
of geographical information 
to be obtained, and the 
mounted form (£5) one of 


S : 0M PLET F the most handsc me,’ 
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Messrs, MAUMILLAN & CO’S NEW BOOKS. 





d 
è 
> WITH A PREFACE BY CHARLES DARWIN. ° 


THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. ° 


ranslated and Edited by D'Arcy W. THOMPSON, Jun., B.A., Scholar of Trinity College, Cambridge. With a Preface bye 
® CHARLES DARWIN, F.R.S. With I lustrations, Medium 8vo. 21s. $ [Nex week. 


MR. E. A. FREEMAN'S NEW BOOK. 


ENGLISH TOWNS AND DISTRICTS. A Series of Addresses and 


Essays. By E. A. FREEMAN, D.C.L., LL.D. With Illustrations and Map. ,8vo. I 


‘* The volufhe before us is to be cla sed among the most interesting and the most attractive of the many interesting and 
-attractive works for which we are indebted to Mr, Freeman.” — Fon Bull, ° 


THE LIFE OF GEORGE FREDERICK HANDEL. By W. S. 


œ e ROCKSTRO, Author of A History of Music for Young Students.’ With am Introductory Notice by GEORGE GRQVE, 
D.C.L. With a Portrait. Crown 8vo. ros 6d. 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. 


Ry PERCY FARADAY FRANKLAND, Ph.D., B.Sc., F.C.S., Associate of the Royal Schxol of Mines, Demorstrator 
of Pr&ctical ang Agricultural Chemistry in the Normal School of Science and Royal School of Mines, South Kensinzton 
Museum. Found:d upon “ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. KROCKER. Crown 8vo. 7s, 6d, 





THE COLLECTED WORKS OF RALPH WALDO EMERSON. 


(Uniform with the Eversley Edition of Charles Kingsley’s Novels.) Globe 8vo, 5s. each, 
Í., MISCELLANIES. With an Introductory Essay | 4. ENGLISH TRAITS: AND REPRESENTA- 


by JOHN MORLEY. [Zn preparation. TIVE MEN. [ Ready. 

5. CONDUCT OF LIFE: AND SOCIETY AND 
2, ESSAYS, [Ready. SOLITUDE, [ Ready. 
3. POEMS. ‘Ready, |6 LETTERS: AND SOCIAL AIMS: E as 


“The more wesee of this edition the more we like it.”— Academy. 





MACMILLAN’S 4s. 6d. SERIES._NEW VOLUMES. ge 
BUT YET A WOMAN. A Novel. By Arrour Sumrspurne HA RDY 


Crown 8vo. 4s. 6d. 
POPULAR EDITION, Paper Wrapper, ONE SHILLING. 
‘A uovel to be read and re-read with delight.” —Jndependent, N.Y. 
A NEW NOVEL BY THE AUTHOR OF “MR. ISAACS,” 
DOCTOR CLAUDIUS: a True Story. By F. Marton CRAWFORD, 
Author of “Mr. Isaacs.” Crown 8yo. 4s, 6d. ` . ` 
“Mr. Crawford has achieved another success, His new book, if it has not the peculiar fascination of ‘ Mr, Is cs,’ is in 


some respects superior. The characters are more easily grouped, they are wonderfully distinct, and each one La epitome. .* . 
? 


Few recent books have been so difficult to lay down when once begun as ‘Mr, Isaacs’ and ‘Dr, Claudius, “and few have been 
and will be read with so little skipping.” —Atkeneum. 


ESSAYS. By F. W. H. Myurs. 2 vols. I. CLASSICAL. Il. MODERN. 


efrown 8vo. 45. 6d. each. 


“Mr, Myers’s essay; were worth printing and reprinting, worth reading and reading again. .... Of Mr. Myers’s reading 
and erudition we can hardly speak too highly.” — Saturday Review. 


FOLK-TALES OF BENGAL. By Rev. LAL Brenart Day, Author of 


“ Bengal Peasant Life.” Crown 8vo. 4s. 6d. 


A MISGUIDIT LASSIE. By Peréy Ross. Crown 8vo. 4s. 6d. ° 
ARISTOTLE.—THE POLITICS. Translated, with an Analysis and 


ee Notes, Ly J. E. C. WELDON, Fellow of King’s College, Cambridge, Ma:ter of Dulwich College. Crown 8vo. 
TOS. : . : 
MACMILLAN’S CLASSICAL SERIES. NEW VOLUMES. 


HORACE.—THE ODES AND CARMEN SECULARE. Edited "by 


T. E. PAGE, M.A., formerly Fellow of St, John’s College, Cambridge; Assistant Master at Charterhouse. F cap. 8yo. 6s. 


HORACE—THE SATIRES. Edited by ARTHUR PALMER, M.A., 
Fellow and Professor gf Latin in Trinity College, Dublin. F cap. 8vo. 6% a 


o 





MACMILLAN AND CO., BEDFORD STREET, LONDON, w.ce 
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(LATE PARTNER WITH R. & J. BECK,) s; 





T9 100 NEW BOND STREET, LONDON, W. 
MICROSCƏPES. o OPTIC 1 AN CLINICAL THERMOMETERS, 
ASTRONOMICAL and other =. OAND : OpntHsim& IysTRUMENTY 
TELESCOPES, MANTEA CTUR ER OPERA and F1ELD GLASSES. 
STANDARD and other ° 


METEOROLOGICAL INSTRUMENTS 


SURVEYING and | | S C I E N T I F I C 


NAUTICAI, INSTRUMENTS. 





. ae 100 NEW BOND STREET, LONDON, W. 


CHAS. CHURCHILL & CO., 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


AMATEUR PHOTOGRAPHY. 

WALKER’S AMERICAN CAMERAS surpass all others in Completeness. 
Lightness, Compactness, &c. Every Tourist should have one on his Summer 
Rambles. Circular and Price List sent for 1 Stamp. 

Messrs. C. CHURCHILL & CO, are the introducers of all the best Ameri- 
can Tools and Machines suitable for Amateurs, including 12 varieties of Fret 
Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 
Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 

“HOUSEHOLD ELEGANCIES.” 

A New Book for Ladies. Hundreds of Illustrations, with Hints how to Orna- 
ment their Houses cheaply and tastefully. 300 pp. 8vo. Post free, 6s. 6d. 
AMATEUR CATALOGUE, 160 pp. (Photolitho), with yoo Illustrations, 

sent on receipt of 6d. 












—- 


"m Xi 
TEET ‘ 
7 eta 
= Aw rt 
Aiea 
ri a pa Add a a 
AAT ia, ae 4 
Sa TH i | \\ 
REIT | JAN n 
pe r TO = EN 







SPECTACLES and EYE GLASSES, 
READING GLASSES. 
HAND MAGNIFIERS, 


I'N S T R U M E N T S. STEREOSCOPES! 


DRAWING INSTRUMENTS, including ARTISTS’ MATBRIALS. * 
OCULISTS’ PRESCRIPTIONS RECEIVE PERSONAL ATTENTION.. 


[Fu] 5, 1883 
CHARLES COPPOCEK, 





ASTRONOMICAL TELESCOPES, 


FINEST POSSIBLE QUALITY. 


2łin. Wray Lens, best mounting, &c., &c. £5 © | 3ain. Wray Lens, best mounting, &c., &c. 415 15 


2yin. do. do. do. 47 10 ee do. do. do. 
go do. do. do. #12 1o | 441 do. do. do. ° 


THE aa EQUATOREAL, with 3}in. lens, our own A 3 Eyepieces, &c., Equatoreal Stand 


New Illustrated Catalogue, 3 stamps. 


THE b SOLA AsRAPH, ” a Photographic Camera, with Instantaneous Shutter, and an pe to fit it to ed 


telescope for Photographic Solar Spots, &c., complete ... 
“EE MERVEILLEUX ” 4 plate, complete dry plate apparatus 


“LE MERITOIRE” 3 plate, complete dry plate apparatus, double rising front, swing ‘back, “rack to focus, 
THE * ian eaneaiaease) ” with best lens, instantaneous shutter, screw motion to tail board, and la recent 


improvement .. 
Illustrated Photo Catalogue 2 2 : stamps: 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 
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Printed bye@&&. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street 


&e. &e. 


Hill, Queen Vigtoria Street, in the City of London, and published by 


Mactitrag AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—T HURSDAY, July” 5, 1883. 
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. 8 @ © 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
> ‘ To the solid ground © 
" Of Nature trusis the mind which builds for aye.” —aWORDSWORTH 
No. 715, VOL.e28] THURSDAY, JULY 12, 1883 [PRICE SIXPENCE 
Registered as a Tae at the General Post Office.] _ [Al] Rights are Reserved. 
E£. E. BECKER & CO, BROWNING’S BINOCULARS. 


a) ESS ies the 

i> =e ad Sega 
“hei pares H aie 
ce oa K b. 


MANUFACTURERS AND IMPORTERS OF 
8 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS, 





Pure and Commercial Chemicals, 
MICROSCOPIC REAGENTS &SUNDRIES, 


CHEMICAL BALANCES, SCALES, & WEIGHTS. 


SOL Ena G Meron f 
{= voss’S ELSSTRICAL MACHINES 


AND 


LANCELOT’S ACOUSTIC APPARATUS, 


| —— THE “ECONOMICAL” FIELD GLASS, 


“4 fe Lists post free on Application. ‘This Binocular has achromatic object-glasses 14 inch in diameter, ans 
< sliding shades to shelter the object-glasses from sun or rain, and is fitted in > 


à . solid leather sling case, price 41 5$. ; sent free for £1 6s. Gd. ` 
F. E. BECKER & CO, 


Lustrated Catalogue of Binoculars post fret. 
al eet oe : 
34, MAIDEN LANE, COVENT GARDEN, LONDON, W.C. JOHN BROWNING, 63, Strand, Nondpn ; W.C. 


N & WEBD’S NEGRETTI & ZAMBRA’S 

= CHESTS eor THEODOLITES, 

TRANSIT INSTRU- 
MENTS, LEVELS, 


= Circumferentors, 

SAME NINERS’ DIALS. 

POCKET COMPASSES, 
POCKET SYN 


| 








m IAL 
» If- CELES 


PLATE 
CUTLERY 








COMPLETELY DIALS, 
FITTED, Universal for North and 
Tae South Latitudes. 
TET eee ANEROID BAROMETER, 
Ss VAAN Au Sizes in Stock. WITH ALTITUDE SCALE. 
= AK Ñ oe THERMOMETER, ANI) 
Ss AR! : AN F SPECIAL COMPASS, IN FLAT® ° 
an Vi POCKET CASE, 
: DETAILED LIST VARIOUS FORMS. 
FREE, Llustrated Price Lists posted Frge. 
: NEGRETTI & ZAMBRA, e , 
yOXEORD STR ET, BUILD GS, CAT Y, SCIENTIFIC {NSTRUMENT MA KERS TO 
R MAJESTY THE QUEER, 
LONDON. Holborn Viaduct, 45 , Cornhill, & 4229 Regent St., London. 
MANU ae a Royal Pjate and Cutlery Works, SHEKFIELD. PHOTOGRAPHERS—CRYSTAL PALACE, SYDES@H AM, 
® 
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YICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
@o Microscopy. 


Catalogues postfree and gratis on application, 


` NEW EDITION, 1880, NOW READY. 


* EDMUND WHEELER, 48N, Tollington Road, Holloway, London, N. 


The COUNCIL of FIRTH COLLEGE, 


SHEFFIELD, intend to appoint a PRINCIPAL who shall also be 
PROFESSOR in the FACULTY of SCIENCE 
Appuran are requested to state which of the following Chairs they 
would desire to occupy: Mathematics, Physics, Mechanical Engineering, 
Geology, and Mining. It is especially desirable that the Principal should 
have sympaghy with the development of Techngal Instruction in its direct 
bearing upon the Industries of the District. ‘he Salary will be 4500 
per Andum, with half the Fees of his own Cla-ses. 
The Council will only make the Appointment in the event of suitable 
Candidates presenting themselves. ® 
Candidates a requested to give full particulars concerning Age, 
Experience, and any Academica Distinction they may have gained, 
together with any other informati: n likely to affect®the decision of the 
Council. The names of Three Gentlemen to whom reference may be 
made, should be given, but no Testimonials need be sent unless they 
are asked for. 
Applications to be sent on or before the 25th day of JU LY next to 


ENSOR DRURY, Registrar. 
' Firth College, Sheffield, June 26th, 1883 


Oe eS Se 
ZOQLOGICAL SOCIETY’S GARDENS, 
REGENT’S PARK. 


The next ‘Davis Lecture” will be given by R. BOWDLER SHARPE, Esq., 
in the Lecture Room in the Society's Gardens, this Day, THURSDAY, 
July r2th, at 5 o'clock p.m. Subject, ‘‘ African Birds.” 


cl ANAT CRA E Ea ae 
METALLURGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON, 


Under the direction of Prof, A. K. HUNTINGTON. 

In the Laboratory Metals and Alloys are examined mechanically with the 
aid of powerful Testing Mavhinery, as well as chemically; Extraction and 
Manufacturing Processes investigated, and Assays and Analyses made. 

A few Free Entries to the Division of Studies (day or evening) are 
obtainable through the City and Guilds Institute. 


obtainable through the City and Guilds Institute, 
SCIENCE MASTERSHIP.—The Science 


Mastership at Newcastle (Staffs ) High School will be VACANT shortly. 
—Apply to the Hran Master. Salary, £250. 


BEDFORD COLLEGE, LONDON 


(FOR LADIES), ¢ 
8 and 9, YorK Prace, BAKER STREET, W. 


The SESSION will begin on THURSDAY, October 11th, 1883. 

@ A PROFESSOR’S SCHOLARSHIP, value 30 Guineas, and a 
COURTA&ULD SCHOLARSHIP, value rg Guineas, both tenable for 
one Session, will be awarded to Candidates not already in the College, and 
@ t more than 18 years of age. 

P sunsacts or EXAMINATION? 
® NGLISH, LATIN, and MATHEMATICS. 
Names to be sent in before SEPTEMBER 30, 1883. and all inquiries 
addressed to the Hun. Sec, B. SHADWELL. 


a ec 

CIVIL SERVICE COMMISSION. — An 
Open Competition will be held in London for the Situation of JUNIOR 
ASSISTANT in the Royal Observatory at the Cape of Good Hope on 
31st July. (Age, 17-20.) For Regulations and Forms of Application 
address the SECRETARY, Civil Service Commission, London, S.W. 


aeae EE E E a a a 
IY DROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Great Malvern, for the scientific applicatio®# of 
waym and cold water treatment. and for persons requiring rest and 
change. Complete system of hydropathic, galvanic, and medicated 
baths. For prospectrs, apply to T. RAYNER, M.D , Great Malvern. 


___ baths. For prospect's app y 19 t L 
FOR SALE.—A First Class Microscope 


(Binocular), with Complete Set of Accessories and numerous Objects; 
all in perfect condition. Price £50 (original cost % 70). Apply by Letter 
to C. X. Z. A., NATURE Office, 29, Bedford Street, trand, W.C. 


PERUVIAN ANTIQUITIES. 


TO BE SOLD, a Large and Valuable Collection of Peruvian Prehistoric 
Pottery, subjects mostly appertaining to Ancient Peruvian Mythology, 
Crania of Extinct Races, and other interesting Prehistoric Relics.—Apply 
to CHARLES THoMas, “‘ Pras Yuca,” Holland Estate, Maidstone. 


ee ee ee a 
GEOLOGICAL COLLECTION Suitable 


for an Institute, in Mahogany Cabinet of 23 @rgwers, for Sale. £25.— 
H. F., 51, Fardingle Road, Paddington. | 
e 


















[Suly 12, 1883, 
LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICIKQOSCOPI§TS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 

T. B. has last week sent to his subscribers Spe imens ‘of Oyster Spat. eHe 
has been showing these at his Stang 756 at thë Fisheries Exhibition, and 
also young Sticklebacks from the Nest, Tadpole of Newt, Snail Spawn, 
Argulus foliaceug Hydra vulgaris, Trichodina pediculus, Melicerta ringens, 
Nitella, &c. e °’ e e ° 
_ Weekly Announcements will be made in this Place of Organ&ms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free. g 


Twenty-six Tubes in course of Six Months for Subscription of HI IS, 
or Twelve Tubes for tos. 6d. ° 


Portfolio of Drawings, Nine Parts, rs. each. 


DIAMONDS IN MATRIX. , | 


R.C. NOCKOLD, Diamond and Criental Stone Cutter and Dealer, has 
on sale Specimens of the above; @ iso Cut Prectcus Stones in all Colours. 
Precious Stones valued and bought. 


x2, FRITH STREET, SOHO, W. = * 
MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anfmesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gnciss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian. rthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, hyolite, Sc orlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidize, 


&e. 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL- 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 
s some RARE AND CHoick MINERALS, FOREIGN ROCKS, 

c., &e. 








List on Application. 
Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES, 


Blowpipe Cases and Qpparatus. 
Catalogues free. 


SAMUEL HENSON, 
277, STRAND, LONDON, 


Opposite Norfolk Street. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL. 





e 
New Lists of Collections, Cabinets, Books, Sectjons of Rocks and Minerals 


` for Microscope free on application of 


JAMES R. GREGORY, 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Scant ate ea iain ae ca Hee 


PROFESSORS of BIOLOGY supplied with 


all Specimens by e 
E. WADE WILTON, Northfield Villas, Leeds. 


be ae ee 
NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested in the management of landed property throughout Geotland 
and the Northagn Counties of England. 
The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe. America, Australia, and the Colonies. , 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the eve&ing mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 
-, The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 
Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of JreMind, the Highland and 
Agricultural Society of Scotland, tre Scottish Chamber of Agriculture, 


and all the principal Agricultural Associations throughout Great Britain and 


_ Ireland. 


For Advertisers addressing themselves to Farmers a better medium does 
not exist. e 
Price 3¢. By post 34d. Annual ibscription, payable in advance, 145. 
Office—377, High Street, Edinburgh. 2 . 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 
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HANDBOOKS ror TRAVELLERS, 


> ‘MR. MURRAY hos succeeded in identifyin® his countrymen all the world over. Into every nook which an Englishman can 
penetra% he carries his RE HANDBOOK, He trusts to his MURRAY because it is thoroughly English and reliable, ed 
Limes. 


THE HANDBOOK DICTIONARY. = a any. Convent: 


SATIONAL DICTIONARY OF THE ENGLISH, FRENCH, AND GERMAN LANGUAGES, Printed in Parallel 
Columns,for the USe of Travellers. (730 pp.), 16mo. 6s., bound in red leather. 


* *eA small oblong volume, mos convenient for HAND or POCKET, ° e e 


THE HANDBOOK., OF TRAVEL TALK. —DIALOGUES—QUESTIONS 
e —VOCABULARIES. In English, German, French, and Italian. Prepared expressly for English Travellegs Abroad, and 
Foreigners visiting England. New Edition. 16mo. 35. 6d. 


“The compiles of the ‘ Handbook of Travel Talk’ appear to have kept steadily i in view the actual needs of travellers. The 
appearance of a new and carefully revised edition is one of many severe symptoms of the return of the Tourist Season.” — Saturday 








Review. D 
ENGLISH. FOREIGN. 
LONDON AS IT IS. Maps. 3s. 6d. HOLLAND AND BELGIUM. Map. 6s. 
ENVIRONS OF LONDON. 2 Parts. 21s. THE RHINE and NORTH GERMANY. Maps. 
Ios. 
S AND AND WALES. Arranged Alphabeti- SOUTH GERMANY. Maps. ros. 
ically ap. * Ios, 
SWITZERLAND, SAVOY, PIEDMONT, ITALIAN 
EASTERN COUNTIES—NORFOLK, SUFFOLK, LAKES, DAUPHINE, &. Maps. Two Parts, 
CAMBRIDGE, AND ESSEX. Map. 12s. FRANCE, PART I.: NORMANDY, BRITTANY, 
KENT. Map. 7s. 6d. TOURAINE, LIMOUSIN, PYRENEES, &e. Maps. 
7s. 6d. 
SUSSEX. Map. « 6y. FRANCE, Part IL: CENTRAL FRANCE, 
SURREY, HANTS, AND ISLE OF WIGHT. FRENCH ALPS, ALSACE, LORRAINE, &c. Maps. 
Maps. ros. 7s. 6d. 
BERKS, BUCKS, AND OXON. Map. 9s. PARIS AND ITS ENVIRONS. Maps. 35. 6d. 


MEDITERRANEAN. Maps. 20s. 
ALGERIA AND TUNIS. Maps. ros. 
SPAIN. Maps. Two Parts, zos. 


WILTS, DORSET, AND SOMERSET. Map. 12s. 
DEVON. Maps. 7s. 6d- 


CORNWALL. Maps. 6s. PORTUGAL. Map. rzs. 
GLOUCESTER, HEREFORD, and WORCESTER. | NORTH ITALY, THE RIVIERA, VEN ICE, && 
Map. Maps. Ios. 
NORTH WALES. Map. 7s. CENTRAL ITALY AND FLORKNCE. ° Maps. 
p Ios. e 
SOUTH WALES. Map. ys. ROME AND ITS ENVIRONS. Maps. ros. 
NORTHAMPTON AND RUTLAND. Maps. | SOUTH ITALY AND NAPLES. Maps, ros. 
75. Qg EGYPT. Maps. Iss. 


DERBY, NOTTS, LEICESTER, and STAFFORD. | GREECE. Two Parts. Maps 
a l 
oe TURKEY IN ASIA. Maps. 1s. 











SHROPSHIRE AND CHESHIRE. . 6s. 
i i eee Ot DENMARK. Maps. 65. 
LANCASHIRE. Map. 7s. 6d. E SWEDEN. Maps. 6s. ° 
YORKSHIRE. Map. rzs. NORWAY. Maps. gs. : 
JURHAM AND NORTHUMBERLAND. Map. | RUSSIA. Maps. 18s. 
95. BOMBAY. Map. rss. 
i MADRAS. Map. rss. 
SCOTLAND. Maps. gs. BENGAL. Map. 20s. 
PUNJAB. Map. f 

RELAND. Maps. ros HOLY LAND. Maps. 2os. 
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. , BRACELETS. 
BROOCHES. 
* NECKLACES. 
LOCKETS. 


One Penny Each. ® 


An ANSWER to “NATDRE” and an 


ANNER to “KNOWLEDGE.” By WILLTAM LEIGHTON 
Ke DAN, F.R.G.S., Author of ‘The New Principles of Natural 
hilosophy.”’ 


‘London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 
RR Se PAR ip PSR NE NE 


The SPECTROSCOPE in MEDICINE. 


By C. A. MACMUNN, B.A, M.D., F.C.S. With 3 Chromolitho- 
graphic Plates, and 13 Woodcuts, 8vo, 9s. 


OPINIONS OF THE PRESS. 

** This work merits the attention, not merely of the physician and the 
medical student, but of the toxicologist, and of all who engage in biological 
research ’’—Quarterly Journal of Science. í 

“To th-se not familiar with physiological spectroscopy it will prove inte- 
resting @while to those who are working in this field it is a necessity.” —New 
York Medical Journal, 

‘t By the aid of the information here given, and the admirable coloured 
charts ty which it is accompanied, it is easy for any person to make for him- 

* self most interesting observaticns either by the bedside of a patient or in the 
hospital out-patient room. ”"— Practitioner. 

‘Cn the whole we can give it warm praise, and most cordially recommend 
it to all cur readers.” —Dudlin Journal of Medical Science. 

**Dr. MacMunn’s book reflects much credit upon himself and upon the 
great body of general practitioners to which he belongs.” —Birmingham 
Medical Review. 

‘¢ Simple in style, lucid in exposition, and modest in tone.” — Lancret. 

“ We hope that the publication of this book will lead to a more extended 
use of this means of investigation in our chief hospitals and pathological 
laboratories.” —British Medical Journal. 

“We trust that he will be encouraged to persevere in the line of study 
which he has selected.” — Westminster Review. 

“ Tt is painsigking throughout ®—Medical Times and Gazette. 


London: J. & A. CHURCHILL, 11, New Burlington Street. 


THE QUARTERLY REVIEW, No. 311, 
Will be Published on WEDNESDAY, JULY 18. 


CONTENTS. 


I.—DEAN SWIFT IN IRELAND. 
TI.—PROGRESS OF MEDICINE. 
III~-THE REAL LORD BYRON. 
1Ve2-MODERN FARMING. 
V.—FARRAR’S ST. PAUL AND EARLY CHRISTIANITY. 
VITHE RACES OF EUROPEAN RUSSIA. 
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VIT.—ENGL LITERATURE. 
VIIL—TYE INDIAN CRISIS. 
IX.—THE FUTURE OF PARTIES AND POLITICS. 


JOHN MURRAY, Albemarle Street. 


TIME BY THE TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE 
‘TRAN a INSTRUMENT. By LATIMER CLARK. Cloth 8vo, 
5S., post free. 


TRANSIT TABLES, Published Annually, 


®viving the Transit of Twenty of the Principal Stars for every Evening 
of the Year. Computed from the Nautical Almanac in ordinary time. 
Intended for popular use in every part of the Globe. By LATIMER 
CLARK. Cloth 8vo, 2s. 62. 


TRANSIT INSTRUMENT of Improved 
Form ‘and of the highest quality, complete with Lamp, &c., r2in., 
49 17s. 6d.; 18in. ditto, 413 ros. These Instruments wil be sent on 
approval if desired. 
A. J. FROST, 6, Westminster Chambers, London, S.W. 
ne 


INDIAN FERNS. Handsomely bound. 18s. 


THE FERNS OF BRITISH INDIA, 
CEYLON, &c. By Col. R. H. BEDDOME. Exquisitely Illustrated 
with Thræ Hugdred Plates. 

“A good book, being of a useful and trustworthy character.” —Gar- 
è dener s Chronicle. 
W. TEACKER & CO., 87, Newgate Street, London. 
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MR. STREETER, 


GEM MERCHANT AND GOLDSMITH,| e 


- THE INTRODUCER oF 18-CaraT GOLD JEWELLERY, 
è 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


[Fuly 12, 1883" 


“PRECIOUS STONES & GEMS.” 
By EDWIN W. STREETER, F.R.G.S. 
HIRD` EDITION. Price I 5s. 


o THE GREAT 

DIAMONDS OF THE WORLD, 

By EDWIN*W. STREETER, #.R.G.S. 
SECOND EDITION. Price 7s. W. 





BELL & SON, York Street, Covent Garden. 





THE “LOISEfTIAN” 
SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! we te 


THE 
LOISETTIAN ART of NEVER FORGHTTING!! 
DISCONTINUITY CURED!!! 


INVALUABLE TO STUDENTS, PUBLICSPEAKKRS, MEDICAL 
M EN, and to every one to whom a Good M empry is a desirable object. 

A PHYSIOLOGICAL System, totally unlike ‘‘ Mnemonics” or Artificial 
Memory. Thoroughly Taught by Post, in Classes, or by Private Lessons. 
Large Correspondence Classes now Studying the Loisettian Systent 

throughout the United Kingdom and abroad. 

Dr. ANDREW WILSON, F.R.S. E., &c., Scientist and Editor of Health, 
thus speaks of his own knowledge of the Loisettian System in that journal, 
D. 24, April 27, 1883 :— 

“HIS METHOD IS PHYSIOLOGICAL AND SCIENTIFIC IN 

THE HIGHEST DEGREE,’ 


From HENRY MENARS, Major, Retired List, Indian Army. . 
“ Bath. June r1, 1883. 
“The danger in your System [we judice] les in ‘Mental Voracity.’ 
Facts are so easily learned by it that there is danger of being tempted to 
take a fresh meal before the last one has been digested.”’ 





Prospectus free on applicayot. 
Address or apply to Prof. A. LOISETTE, 37, New Oxford Street, London. 
a 


LOGARITHMS. i 


The Second Issue, Improved, of SANG’S New Seven-Place Table con- 
tains the Logarithms of all numbers continuously up to 200,000 ` 


The hundred thousand additional Logarithms, got by original calculations 
to fifteen places, greatly’ lessen the labour of interpolation, while the 
comfort of the computer is farther increased by the exceeding clearness of 


the e. 
ae Pric—e ONE GUINEA. 


WILLIAMS & NORGATE, London and Edinburgh. 


Just Published by Mr. VON ZAHN, Booksęjler, Dresden, Germany. 
CATALOGUE of the LIBRARY: of the 


Late Professor ZOLLNER, ‘Leipzig, the Eminent Astronomer and 
Natural Philosopher. 3000 Numbers. Forwarded post free. 


NOW READY, Demy 8vo, Cloth, 12s. 


BODY AND WILL: 


BEING 
AN ESSAY CONCERNING WILL 
IN ITS METAPHYSICAL, PHYSIOLOGICAL, AND 
PATHOLOGICAL ASPECTS. 


By HENRY MAUDSLEY, M.D, 
London: KEGAN PAUL, TRENCH, & CO. 


Ready rst August. Demy 8vo. Price 5s. 


PARALLEL ROADS OF GLENROY; 


THEIR ORIGIN AND RELATION TO THE GLACIAL PERIOD 
AND THE DELUGE. 


By JAMES MACFADZEAN. 


Publishers— JOHN MENZIES € CO., Edinburgh. 
T MAXWELL & SON, Dumfries. 
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Just Publishedydemy 4to. \ 
The FRUITSof ALLCOUNTRIES, A De- 


scriptive Catalogue of over soo Spgcies of Edible Fruits (excluding 
Varieties). By F. T. MOTT, PRES. 


Sept post free wehin the Postal Union @ receipt of 2s. 6g. in Stamps or 
Posta Order, by the Autor, Birstal Hill, Leicester, England. 





Just Published, Free by Post for One Stamp. 


N'A URAL *HISTORY & SCIENTIFIC 


BOOK CIRCULAR, No. 56:—Botany, Entomology, Mammalia, 
Ornithology, Astronomy, Chemistry, Geology, Mathematics, Mine- 
ralogy, Fish and Fisheries. WILLIAM WESLEY, 28, Essex Street, 
Strand, London. 


SANDERSON & Co., 


° Sole Inventors of the Solid Copper Tape 
LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, as supplied by them to Her Majesty’s 

Goyernment and the Colonies ; the Italian Government, the Argentine Re- 

public, and other Foreign Governments; the Royal Courts of Justice, Strand, 
the Houses of Parhament, &c. 





Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 


out Stoppage of Works. Lightning Conductors Inspected and Tested by 
Experienced Electricians. Electric Bells, Speaking Tubes, &c, fitted on 
bad the most Improved Principles. 


LEADENHALL HOUSE, 10, LEADENHALL STREET, E.C, 





FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes. 


Our ILDUSTRATED CATALOGUE (price 6d.), contains much 
valuable information, as well as “ Hints on Fern Cultivation.” 


Our SPECIAL LISTS, iS%ued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


W. & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER, 


G. TISLEY &¢ Co 
OPTICIANS, 3 
172 BRQMPTON ROAD, SW. 





(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
e Telephone Plate. 
The PRHONEIDOSCOPE, with 3 Disks, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
èe TELEPHONIC ELECTRICITY. All Materials supplied for 


Experimental Purposes. @ 8 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harntonograph, Post Free, 2d. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin &ftanklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of jghtning, . 


NEWALI & CQo.S 


PATENT 


COPPER LIGHTNING CONDUCTOR, ° 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. 


R. S. NEWALL & CO? 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. ý 
MANUT'ACTORY—GATESHEAD-ON-TYNE. 


TWO-GUINEA SILVER KEYLESS 
LEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, 
4, CHANGE ALLEY, CORNHILL, LONDON. x 
Makers of Capt. Nordenskjöld’s Chronometer, also of Dr. Livingstone 


and of Capt. Nares’. 
WRITE FOR DESIGNS. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. `~ 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


LONDON, W.Cy id e 
H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 
Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 
Large and Complete Stock at Show Roonts and Factories, 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp.; PHOTOGRAPHIC, 64pp. è 
26, LUDGATE HILL, LONDON, E.C.; also at 
3A and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 





tA ER VEY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC 


INSTRUMENT MANUFACTURERS,, 


BEAK STREET, REGENT STREET, LONDON, W. 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS*INSPRUCTIGN IN 


d ° e 


ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &c. & 
ILLUSTRATED CATALOGUE, PRICE,SIXPENCE. o 
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PRICE HALF-A-CROŴN. ` 


[Zuk 12, 1883" 





A NEW DEPARTURE IN MEDICAL ERECTRICITY. 


ORDINARY LIFE POLICIES, 


By*ke Application of Bonuses, after comparatively few years, 
TRANSFORMED into PAID-UP POLICIES, 
Requiring no Payments or care to keep them in force, 


LIFE ASSOCIATION OF «SCOTLAND, 


FouNDED 1838. 

ANAL REVENUE op se ae ow £451,304. 
@LAIMS AND BONUSES PAID se ee se 4,335,729. 
LONDON : 5, LOMBARD STREET, anp g23, PALL MALL. 

À EDINBURGH: 82, PRINCES STREET. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON STREET, LONDON 


è (LATE OF 5, BRIDE ST., AND a, FOSTER Lang). 
OW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microseope. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W. Doucras, R. McLacuian, F.R.S., 
E. C. Rvs, F.Z.S., E. SAUNDERS, F.L.S., and H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 








GOLD MEDAL, 
PARIS EXHIBITION. 


In Packets and Tins. Pure 
Cocoa only, with the super- 
fluous oil extracted. 








Vols. I. to VI. (strongly bound ineloth) may be obtained by purchasers of 
the entire set to date, at the increased price of xos. each; the succeeding 
London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications. &c., should be sent to the Editors at the above 

FRY’S 
e COCOA 
or more @holesome preparation of 
cocoa?’ —Food, Wag, and Air, 

J. S. FRY & SONS, Bristol and London. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink is used. 1t has been adopted 
Treland. 

It write’ almost instantly Full Black. | Flows easily from the Pen. 
Is cleanly togse, and not liable toBlot. moment of writing. 
Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
Street; J. AUSTIN « Co., Duke Street, Liverpool: and to be had of all 
Stationers. 


vols. may be had separately or together, at 75. each 
address. 
“If properly prepared, there is no nicer X 
Edited by Dr. Hasli. E l i 1 \ @ ; 
DRAPER’S INK (DICHROIC). 
by the principal Banks, Public Offices, and Railway Companies throughout 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
don Street; W. Epwarps, Old Change; F. Nrwszry & Sons, Newgate 
BEWLEY & DRAPER (Limited), Dublin. 








a es ke 7 xD es TAIN 
HGLLOWAYS: OINTMENT [ieee 
and SORES. If 


For BAD BREASTS, OLD WOUNDS, 

effectually rubbed Ön the Neck and Chest, it cures SORE 

THROATS, , BRONCHITIS, COUGHS and COLDS; and for 

GOUT, RHEUMATISM, and all Skin Diseases jt js unequalled, 
& 


By S. A. MORTIMORE FOOTE. 
o 

Published by MORTON AND BURT, 103, Star Street, Edgware Road, W. 
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< Sf, OVEN DOOR“ WITH ATTACHMENT, 


J) LATCH-AND CAS SUPPLY TO BURNER. =, 
AMDOORIORENL NCH FOR VENTILATION * 





By which any over can be 
heategl perfectly without a 
fire in five minutes for roast- 
ing, and in ten minutes for» 
pastry, with ; erfect results. 

This consists of a Burner 
standing om the bottom of the 
Oven, and a small clamp . 
fastening on the end of the 
latch, forming a false latch, 
which keeps the oven door 
half an inch open, sufficient 
for ventilation, and also to 
admit the Gas supply-pipe. 
The oven requires no altera- 
tion, and the attachment can 
be fixed or removed in -a few 
seconds. The arrangement 
will suit any oven up to 18 
inches seuare. 


Price of the AT- 
TACHMENT, com- 
x plete, z.e. Burner 
S4 and False Latch, 


7s. 64d. 


) or Boiling" Ar- 
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fobs, see Complete 
List. 
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OFFICES : THYNNE STREET ; 
WORKS: MUSEU STREET, WARRINGTON. 
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` Messrs. MACMILLAN AND CO0’S PUBLICATIONS. 
ia o _ eer BY oe ae, i 
>t: THOMAS HENRY HUXLEY, LLD, | ° 
PRESIDENT OF THE ROYAL SOGIETY, &t, & . 


LAY SERMONS, ADDRESSES, AND REVIEWS. Seventh Edition. 


8vo. 78 6d. e e , i , 
CONTENTS :—The Advisablene s of improving Natural Knowledge—Emancipation, Black and White—A Liberal Education, 
and where to find it— Scientific Educalion— On the Studv of Zoology—On the PhysicalBasis of Life—The Scientifig :\spects vi 
Positivism—On a Piece of Chalk, the Origin of Species, &c. e 


- ESSAYS SELECTED FROM LAY SERMONS, ADDRESSES, AND 


REVIEWS. Second Edition. Crown 8vo. Is. 


SCIENCE AND CULTURE, AND OTHER ESSAYS. Demy 8vo. 


10s, a. 

CONTE» Ts :—Science and Culture—Universities Actual and Ideal— Technical Educition—Elementary Instruction in Physiology 
—Joseph Priestley—On the Method of Zadig—On the Border Territory between the Animal and the Vegetable Kingdoms— On 
Certain Errors respecting the Structure of the Heart attributed to Aristo tle—On the Hypothesis that Animals are Automatic, and its 
History—On Sensation and the Unity of Structure of the Sensiferous O ryans—Evolution in Biology—The Coming of Age of ‘‘ The 
Origin of Species ”—The Connection of the Biological Sciences with Medicine. ° 


CRITIQUES AND ADDRESSES. 8vo. 10s. 6d. > 


CONTENTS :#@— Administrative Nihilism—The Sch ol Boards: what they can do, and what they may do—On Medical 
Education—Yeast—On the Forn ation of Coal—On Coral and Coral Reefs—On the Methods and Results of Etbnology—On s me 
Fixed Points in British I:thnology—Paleontology and the Doctrine of Evolution—Biogenesis and Abiogenesis—Mr. Darwin's 
Critics—The Gene@logy of Animals—Bishop Berkeley on the Metaphysics of Sensation, &c. 


r 
AMERICAN ADDRESSES, WiTH. A LECTURE ON THE STUDY 
OF BIOLQGY. 8vo. 6s. 6d. 
CONTENTS :—Three Lectures on Evolution: I. The Three Hypotheses respecting the History of Nature; II, The Hypothesis « 
of Evolution, the Neutral and the Favourable Evidence; III. The Demonstrative Evidence of Evolution—An Address on the 
‘Occasion of the Opening of the Johns Hopkins University—On the Study of Biology, &c. 


° 
PHYSIOGRAPHY. An Introduction to the Study of Nature. With 
Coloured Plates and Woodcuts. New and Cheaper Edition. Crown 8vo. 6s., (Twenty-first Thousand.) 


“It would hardly be possible to place a more useful or suggestive book in the hands of learners and teachers, or one that 1; 
better calculated to make physiography a favourite subject in the Science Schools.”—Academy. 

“It is not too much to say that any one who will read through this little volume will have a clearer and more connected idea cf 
the physical phenomena of the earth than could be obtained by the perusal of many elaborate treatises.”—Guardian. 


LESSONS IN ELEMENTARY PHYSIOLOGY. With Numeras 


Illustrations. New Edition. Fcap. 8vo. 45. 6d. 
‘* Pure gold throughout.” — Guardian. . y 


“Unquestionably the clearest and most complete elementary treatise on this subject that we m in gany language.” 
Westminster Review, 


INTRODUCTORY PRIMER. 18mo. ls. (Macmilan’s “Science 


Primers.” 


HUME. Crown 8vo. 2s. 6d. (“English Men of Letters.”) 


“Tt may fairly be said that no one now living could haye expounded Hume with more sympathy or with equal perspicuity.” 
—Atheneum, 


A COURSE OF PRA®TICAL INSTRUCTION IN ELEMEN TARY 


BIOLOGY. By T. H. HUXLEY, LL.D., P.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ's 
College, Cambridge. New Edition. Crown 8vo. 6s, i 
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JUST PUBLISHED, 


ELEMENTARY APPLIED MECHANICS. By Tuomas ALEXANDER, 


C.E., Professor of Engineering in the Imperial College of Engineering, Tokei, Japan; and ARTHUR W4sTSOn ° 
THOMSON, C.E., B.Sc., Professor of Engineering at the Royal College, Cirencester. Part II. TRANSVERSE STRESS ; 
upwards of 150 Diagrams, and 200 Examples carefully worked out ; new and complete method for finding, at every point of 

a beam, the amount of the greatest bending moment and shearing force during the transit of any set of loads fixed relatively 

to one another—e.g. fhe wheels of a locomotive ; continuous beams, &c., &c. Crown 8vo. ros, 6d. ° 
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CANTRELL & COCHRANE'’S 


CELEBRATE D 


As Supplied to | RROMATIC GINGER ALE, o |° For which” ° 
a SPARKLING MONTSERRAT, „ bNineteen Gold 
” Houses of CLUB SODA, anv a ound 
Parliament. ° M | N E R À L WAT E R S been Awarded. 


May be had at the principal Hotels, and from.Chemists, Wine Merchants, and Grocers throughout the United Kingdom. 
ORDERS OF TWO GROSS CARRIAGE PAID. $ 


Works—BELFAST 





Tie REMINGTON 


“A Machine to supersede the pen for 
manuscript writing, correspondence, &e., 





and DUBLIN.. l 
PERFECTED TYPE-WRITER.. 





having twice the speed of the pen ; is al- 
ways ready for use, simple in construction, 
not liable to get out of order, eas} under- 
stood, and any one who can spell .n write « 
with it. It is used in Governmein Offices, { 
by Merchants, Bankers, Lawyers, Clergy?" 
mien, Doctors, Scientists, &c., &c., &c. 
i i The t&tal cost of a T ype- -writer would 
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It prints several styles ‘of Type, aad. 


=e me ‘ ing capitals and small letters. 


Type-writing is incomparably superior 
to pen-writing in legibility, accuracy, 
compactness, and syle, preventing all 
the vexations of illegible pen-writing. 

It saves clerk hire, stationery, and 
time; writing much faster than aver- 
age penmen, and condensing matter 
to one-half the space occupied by pen- 

































be more than repaid to many authors by Pers EK writing, 

EEE Kenta ata ag 
the saving which it would effect in the | cee ean intra aS It opens a new and wide field of con- 
production of even a single volume.”— es fat EM Mienna genial and healthful lalfour to men, and 
ROBERT BRUDENELL CARTER, F.R.C.S. Saree especially to educated women. 


HIS GRACE THE LORD ARCHBISHOF O OF Y KK ao. -— ‘' BISHOPTHORPH, York, October r4th, 1882. 


- The Machine with which the Archbishop is writing has been in constant work for more than three years ; has written many thousands of letters ; has 
seats two or three thousand miles, has never been out of order, except from a slight injury to the rack caused by careless packing fora journey over Fr ance. 
Messrs, BREMAN & ROBERTS.” 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, E.C; 
TT aaa a aaa 


PURE 


NEW SEASON’S 


Are of the HIGHEST ouaurry. | LAS 


Are supplied at the WHOLESALE PRICE. 


Are forwarded CARRIAGE PAID TO ALL 
PARTS. 


1/8 to Ə/- per lb. 
ELLIS DAVIES & Co. 44, LORD ST, LIVERPOOL. 


anden Chased Mounts, and reserve of 
E : Leads, 2s. 6d. 421. Superb Twisted 
ii mM Spiral Pencil, very choice, 2s. 62. 
if a 424. Double Action (Magic) Spiral, 
LA ir ini NMRA an with Ring for Watch Chain, 3s 
= EET TET; 425. Double Action (Magic) Sri, 
hes ise wae i plain, Engine- l urned, or raved, 
424 428. Double Action "M Magic) 
425 Spiral, -Black Enamelled Centre, 
and reserve of Leads, BS. 6d. 621. 


WRITE FOR 
SAMPLES 


conrasr | THES 
neri ANY! TEAS 


OTHERS. 





Prices: 


Ask your Stationer or Jeweller for 
A. H. WOODWARD’S I X.L. 
ALUMINIUM GOLD PENCIL 

ABSES: see that you get them, | 
oa have no other. The Trade | 
Marks, “A. H. W.” and “TI. X.L.,’?! 
are stam@ed on the point of each 419 || 
pencil, which be particular in notin 
The most presentable and durable in 1453 || 
the World, aia the Best Value for: : 


' I} 
H i 
i 
O L i] 
ot 8 4 


money. As well made as the most '¢, 4 li Spiral Pencil and S iding Pen, 
expensive solid gold pencils. Will : 428 | Engine-Turned, with reserve of 
stand the Gold Test. Have taken |436 || Leads; a useful Case, 4s. 426. 


the lead of allothers. The following 
are the most popular kinds. 418 
The Drawings are One-third the 452 
actual size. Full size Drawings 
on application. 417 
419. Sinfle Spiral, Nickel Plated 
Front, xs. 453. Lady’s Tablet Pencil, sarf 
2-inch lead, Engine Turned, rs. ) 
624. Single Spiral, Black Enamelled 
Centre, 1s. 6d. 43@ Single Spiral, 


621 | Double Action (Magic) Spiral, richly 
| Engraved, with reserve of Leads, 
426: 4S. 420. Telescopic and Sliding Pen 
a9 and ] Pencil, Engtne-Turned ; a good 
429 ' massive Case, gs. %420. Double Ac- 
| tion Spiral Pen and Pencil; when 
lazo closed a half-turn to the right. propels 
l the Pen, and a half-turn the reverse 
way sends it back again, whilst a 
elec pl to the left propels the 





nicely Engraved, 1s. 6a. 418. A egcil, whichis re-sheathed in pre- 
Fluteg, Si@gle_ Spiral, Engine cs y the si manner as the Pen, 
rants aS. 452 Gentleman’s Spiral, | 


The most asil handy, and perfect 


with reserve of Lead®, Engine- | 
Writing Tool ever invented. 


Turned, 2s. 417. Lady’s Speral, I.X.L. WORKS, VITTORIA STREET, BIRMINGHAM; 
Black, Enamelled Centre, ricky eAND 10, OAT LANE, NOBLE STREET, LONDON, E.C. 
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BROWNING’S BINOCULARS... 


PROFESSOR RAY LANKESTER, F.R.S., 


President of Section D (Biology) of the forthcoming Meeting of the 
BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE, cofnmencing September r9 ‘at SOUTHPORT, LANCA- 
SHIRE, desires to invite British and Foreign Colleagues to attend the 
Meeting and to take part in the proceedings. The Committee of 
Section D has seleeted he following list of subjects for sfecfaZ discus- 
sion, but, as usual, communications on other topics will be welcome. 
Naturalists who cannot attend the Meeting are earnestly requested to 
forwayd Memoirs and Specimens addressed to the President of Section D, 
to the Office of the Association, 22, Albemarle Street, London, W. 
1. Relationship aad Gpntinuity of Extinct and Living Mammalia, espe- 
cially in regard to recent American Discoveries. 2. Marine Zoological 
Laboratories. 3. Relation of Zoological Study to the Fish Industry. 
4. Recent Progress in Embryological Theory. 5. The Occurrence and 
Function of Chlorophyll in Animals. 6. Relation of Muscular Contrac- 
tion to Ganglionic Stimulus. 7. Extra- and Intra-Cellular Digestion. 
8. The Hypnotic State in Man and Animals. 9. Protoplasmie Con- 
tinuity and the Vegetable Cell-wall. 10. Natural History and Activities 
of Bacteria. rr. Abnormal and Normal Characters and Distribution 
of Human Hair. 12 The Polynesians. Reports are expected on the 
Natural History of Timor-Laut, and of Sokotra; on the Migrat'ons of 
Rirds; and on the Elimination of Nitrogen. 








eee THE “ECONOMICAL” FIELD GLASS. 


| 
Important Work offered New at less than the usual Second-Hand Price. ‘This Binocular has achromatic object-glasses 1} inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and ts fitted in a 


solid leather sling case, price £1 ss. ; sent free for £1 6s. 6d. 


Latest Complete Edition, including all the Supplements; g Large Vols. : A $ free. 
8vo, cloth, New (Longmans, 1881), for £8 8s., carriage paid (sells at Lustrated Catalogu = of Binoculars p 4 D Aa 
£15 2s.) EARLY APPLICATION NECESSARY to secure above at this price. 


Apply direct to Wm. F. Cray, Bookseller, 2, Teviot Place, Edinburgh. 
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JOHN BROWNING, 63, Strai®, London, W.C, 
NEGRETTI & ZAMBRA’S 


THEODOLITES, 
f TRANSIT INSTRU- 
oD MENTS, LEVELS, 


fees Circumferentors, 
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«Jo CELEBRATED-GANTEENS 


f=) PLATE 
ik | = CUTLERY 


COMPLETELY 


saat MINER®’ DIALS, 

j _ POCKET COMPASSES, 

-<., POCKET, SUN 
— DIALS, 


Universal for North and 
South Latitudes, 


ANEROID BAROMETER, 


Th 
2 
v 
1 
w 
ine 


FITTED. 


a o 
NE Y 
RA N 


NE ENN AM Sizes în Stock. 


— 


WITH ALTITUDE SCALE, 
— THERMOMETER, AND 
COMPASS, IN FLAP 
SPECIAL eas POCKET CASE, 
DETAILED LIST See VARIOUS FYRMS 
FREE, LMustrated Price Lists posted Frea 


NEGRETTI & ZAMBRA, .° e- 
SCIENT(FIC INSTRUMENT IMAKERS TO 


Her MAJESTY THE @UEEN, , 
Holborn Viaduct, 45, Cornhilh & 22, Regent St., London, 
PHOTOGRAPHERS—CRYSTAIe PALACE, SYDENHAM. 
e 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 


MANUFAC#ORY—The Rdyal Plate and, Cutlery Works, SHEFFIELD. 
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MICROSCOPES. 


Unequalled by any other Maker at the same Price. Intending Purchasers 
êo should apply to the Manufacturer, 


EDMUND WHEELER, 
48N, Téllington Road, Holloway, N., London. 


ZOOLOGICAL SOCIETY’S GARDENS, 
ee REGENT’S PARK. 


_ The next ‘‘ Davis Lecture” will be given by HENRY en EBOHM, Esq., 
in the Lecture Room in the Society's Gardens, on THURSDAY, July fork: 
at 5 o'clock p.m. Subject, ‘f Siberian Birds.” i 


UNIVERSITY COLLEGE OF SOUTH 
WALĘS AND MONMOUTHSHIRE. 


(To be Incerporated by Royal Charter with a Goverment Grant of £4000 
per annum), 








Presidgnt-~Lord Aberdare, 
Vice-President—Mr Henry Richard, 
M.P 


@ 
Principal—J. Viriamu Jones, B.A. 
: ; : Oxon, B.Sc. Lond., Fellow of 
a H. Hussey eal University Colleg® London. 
art, M.P. 





, ELECTION OF PROFESSORS. 
The Council-Elect are now prepared to appoint PROFESSORS, LEC- 
TURERS, and DEMONSTRATORS as follows :— 
PROFESSOR OF GREEK. : 
PROFESSOR OF LATIN. 
PROFESSOR OF MATHEMATICS AND ASTRONOMY. 
PROFESSOR OF LOGIC AND PHILOSOPHY. 
PROFESSOR OF ENGLISH LANGUAGE, LITERATURE, AND 
HISTORY. 
© PROFESSOR OF CHEMISTRY. 
PROFESSOR OF BIOLOGY. 
LECTURER ON WELSH LANGUAGE AND LITERATURE. 
LECTURER ON FRENCH LANGUAGE AND LITERATURE. 
LECTURER ON GERMAN LANGUAGE AND LITERATURE. 
LECTURER ON MUSIC. 
DEMONSTRATOR IN PHYSICS. 
DEMONSTRATOR IN CHEMISTRY. 


The Chair of Physics will be filled by the Principal, and the appointments 
to the Chairs of Celtic, Engineering, Geology, Mining and Metallurgy will 
be made hereafter. 

The Stipend of each Professor will be £300 per annum, and that of the 
Lecturers as follows: Welsh, 4100; Music, 4100; French, 450; German 
450. Two-thirds of the Fees will be divided amongst the Professors and 
Lecturers. The Salary of each Demagstrator will be 4120 per annum. 

The Principal an@the Professors will form the Senate of the College. 

It is intended to open the College early in October. 

Applications, containing a full statement of qualifications, age, and expe- 
rience, together with Testimonials and Personal References, must be in the 
hands of the Registrar before MONDAY NOON. August 20, accompanied 
by so Printed Copie» for distribution among the Council. Further particulars 


may be obtained on application t3 ; 
: IVOR JAMES, Registrar. 
Town Hall, Cardiff, July, 1883. i 


Th COUNCIL of FIRTH COLLEGE, 
SHEFFIELD, intend to appoint 2 PRINCIPAL who shall also be 
PROFES@OR in the FACULTY of SCIENCE 

Appficants are reques to state which of the following Chairs they 
would desire to occupy” Mathematics, Physics, Mechanical Engineering, 

Geology, and Minf&ig. It is especially desirable that the Principal should 

- have sympathy with the development of Technical Instruction in its direct 

bearing upon the Industries of the District. The Salary will be £500 

per Annum, with half the Fees of his own Classes. 
The Council will only make the Appointment in the event of suitable 

Candidates presenting themselves. ; 
Candidates are requested to give full particulars concerning Age, 

Experiencė, and any Academical Distinction they may have gained, 

together with any other information likely to affect the decision of the 

Council. The names of Three Gentlemen to whom reference may be 

made, should be given, but no Testimonials need be sent unless they 

are askeg for. 
Applications to be sent on or before the 28th day of JULY next to 


ENSOR DRURY, Registrar. 
Firth College, Sheffield, June 26th, 1883. i 


CHARLES DAVISON, B.A., Late Scholar 


of Emmanuel College, Cambridge, 13th Wrangler, 1881, prepares Pupils 
for the Cambridge, the Army, Public School, and other Examinations. 
Address —7, Ferns Road, Stratford, E. ; 


F., G CUTTELL, PREPARER of ROCKS, 
Minerals, &c., for Microscopical Examination, has removed from 52, 
New Compton Street, to 104, Leighton Road, N.W., where please 
Address all Letters and Parcels. 


sg ae gk a 
TO GEOLOGISTS AND OTHERS.—A 


Selendia Collection of Minerals and Geological Specimens for Sale, 
comprising over 2 Specimens.—Apply by letter in first instance to 
Mr. CHAS. SAUNDERS, 3, St. George Terrace, Gloscegter Road, South 


Kensington. 








. Blowpipe 


LIVING SPECIMENS FOR-THE MICROSCOPE, 


THOMAS BOLTON. MICROQCOPISTY’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers the Freghwater Polyzoa, Pham 
tella repens, or Paludicella Ehrenbergi, with drawings and descriptions, He 
has been exhibiting these at his Stand 756 at the Fisheries Exhibition, and 
also Lacinularia socjglis, Melicerta ringens, Stephanoceros Eichornil, Argulus 
foliaceus, Circulation of Blood in Tadpole of oft, apd Circulation of S&p 
in Nitella translucens, &c. 2 
. Weekly Announcements will be made in this place of Organisms Te B. 
is supplying. 

Specimen Tube, One” Shilling, post-free, 

Twenty-six Tubes in course of Six Months for Subscription of £1 18°, 

or Twelve Tubes for tos. 6a. 


Portfolio of Drawings, Nine Pats, rs. e2on. 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


SCIENCE MASTERSHIP.—The Science 


Mastership at Newcastle (Staffs ) High School will bg VACANT shortly. 
—Apply tothe Hzap Master. Salary, £250. 


LIGHTNING STROKES. ° 


COLONEL ARTHUR PARNELL (late Major, Royal Engineers), 
Author of “Ihe Action of Lightning” (Lockwood), and Consultin 
Engineer, ADVISES on the means of DEFENDING PROPERT 
without the use of costly and dangerous “ Lightning Conductors.” 13, 
Windsor ‘l'errace, Newcastle-on-Tyne. 


ZUNGE’S SHORT-BEAM CHEMICAL 


BALANCE FOR SALE, nearly New, load 200 Grammes, turns with 
one-tenth of a Milligram. Apply to Mr. SYME, 18, Norwood Street, 
Nelson Street, Manchester, 


FOR SALE.—The “ Journal of The Chemical 


Society ’’ from 1867 to 1882, the ‘‘ Proceedings of the Royal Society,”’ 
vols. xv. to xxx., ‘* Berichte der Deutschen chemischen Gesellschaft,” 
1878 to 1882. Address A. F., at C. H. May and Co.’s General Adver- 
tising Offices, 78, Gracechurch Street, London, e 
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HYDROTHERAPY.—DR. RAYNER’S 


ESTABLISHMENT, Great Malvern, for the scientific application of 
warm and cold water treatment, and for persons requiring rest and 
change. Complete, system of hydropathic, galvanic, and medicated 
baths. For prospectus, apply to T. YNER, M.D., Great Malvern. 


FOR SALE.—A First Class Microscope 
(Binocular), with Complete Set of Accessories and numerous Objects; 


all in perfect condition. Price £50 (original cost 470).—Appl as etter 
to C. X. Z. A., NATURE Office, 29, Bedford Street, Strand, W.C. : 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Chiter and Dealer, has 


on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


12, FRITH STREET, SOHO, W. 


MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL- 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 13390 
Also some RARE AND Cuoice MINERALS, FOREIGN ROCKS, 


&c., &e. 














“List on A pplication. 
Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES. 


Cases and Apparatus. e 
Catalogues free. 


SAMUEL HENSON, 
r 277, STRAND, LONDON, 
Opposite Norfolk Street. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimenstin Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Segtions of Rocks and Minerals 
for Microscope free on application of 5 


JAMES R GREGQRY, 
Extensive Geological Storas, 
88, CHARLOTTE STREEŤ, FITZROY SQUARE, LONDON. 
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MICRO-PETROLOQGY. 


A large series of Rock Sections, comprising Anamesité> Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans@ Gabbro, Gnsiss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Q@rtzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., m. 6d. 25. each. Sections of Sedimentary 


pre showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidize, 
% e 


THOMAS, D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


° TO ASTRONOMERS. 


“Sntending Purchasers of Telescopes should send for “Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &e.), and “ Apperfflix,” containing important Testimonials 
asto their efficiency, &c., &c Post free Nine Stamps. 


G. CALVER, F.R.A.S., 
. ° HILL HOUSE, 


. WIDFORD, 
‘ å CHELMSFORD., 


N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


ee ee 
THE QUARTERLY REVIEW, No. 311, 
Is Published THIS DAY. 


CONTENTS, 


I.—DEAN SWIFT IN IRELAND. 
IL.—®ROGRESS OF MEDICINE. 
II.—THE RESL LORD BYRON. 

IV._MODERN FARMING. 

V.—FARRAR’S ST. PAUL AND EARLY CHRISTIANITY. 
VL—THE RACES OF EUROPEAN RUSSIA. 
VII.—-ENGLISH LITERATURE. 

VIIL—THE INDIAN CRISIS. 
IX—THE FUTURE OF PARTIES AND POLITICS. 


JOHN MURRAY, Albemarle Street. . 





Pulished Quarterly, Part XXII., Price 3s. 6d. 


BRAIN: 
bag) OURNAL OF NEUROLOGY. 
EDITED BY 
J. C. BUCKNILL, M.D., F.R.S., J. CRICHTON-BROWNE, M.D., 
F.R.S., D. FERRIER, M.D., F.R.S., J. HUGHLINGS-JACKSON, 
M.D., F.R.S., and A. DE WATTEVILLE, M.A., M.D. 
o Contents. 
ORIGINAL ARTICLES :— 
- A Contribution to the Study of Syringomyelia (Hydromyelia). 
Clinical Remarks on Tumours involving the Parts in the Neighbourhood 
of the Third and Fourth Ventricles and the Aqueduct of Sylvius. By 
J. S. Bristowe, M.D., F.R.S. 
A Study of a Case of Epilepsy. By Charles Mercier, M.B. 
Ona Method :f demonstrating the Connections of the Brain in Health 
and Disease. By J. Hamilton, M.B., F.R.C.S.E., F.R.S.E. 
On Loss of both Knee-jerks from One-sided Brain Disease By Stephen 
Mackenzie, M.D., F.R.C P. 
On a Case of ‘*Sawyer’s Cramp.” By G. V. Poore, M.D, F.R.C.P. 


CLINICAL CASES :— 
A Case of Cerebral Tumour. By Alexander Bruce, M.B. 
Case of Epileptiforg Migraine. By T. Clifford Allbutt, M.D., F.R.S. 
Two Cases of Ha Dorsalis with Joint Disease. By J. A. Ormerod, M D. 


(Oxon), M.R.C. 
Two Cases of Ménière’s Disease. By Alexander M. McAldowie, M.D. 


REVIEWS AND NoriceEs oF Books. 
ABSTRACTS OF BRITISH AND FOREIGN JOURNALS. 


MACMILLAN & CO., LONDON 
LELCECTRICITE 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
æ courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité ® 
Rédacteur en chef: W. de FONVIELLE. 
E. de CLISSON : Directeur. 


Subscription Yearly, 16s.; Six Months, 9s. 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 


26, BUDGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 








In Crown 8vo, Price 5s. 
A MANUAL of ANCIENT GEOGRAPHY. 
Translated from the Germa®of Dr. M. KIEPERT. 
MACMILLAN & CO., London. 
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THE ENTOMOLOGIST S MONTHLY 
MAGAZINE. j 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Doucias, R. Mabàcuran, F.R.S., 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., and H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles ang notes 
on all subjects connected with Entomology, and especially on the fnSects of 
the British Isles. e 

Subscription—Six Shillings per Volume, post free. ‘he volumes com- 
mence with the June number in each year. ° e. ° 

Vols. I. to VI. (strongly bound in cloth) may be obtained, by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each . 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editdts’at the above 


address. 





THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by®wvell known naturalists in every br@mch of zoology; 
habits of animals; a@rival and departure of migratory birds ; gccurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; Iqcal aquaria; British reptiles; British land and fresh 
water mollusca, with remarks on the haunts and habits of the spectes; and 
other matters of general interest’ to those who deligkg in natural history. 
ginuean, Zoological, and Entomologi Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James BRITTEN, F.L.S., British Museuif. 
CONTENTS :—Original Articles by leading Botanists.—Extracts, a 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 

Proceedings cf Societies. 
Price rs 3d. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T, CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. | OHN A. Power, M.D. 
Epwarp A. Fircnu, F.LS. . Jenner Weir, F.L.S. 
F. BucHANAN, Wur, M.D. 

Contains Articles by well-known Entomologists on@®all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous WoopcuT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomo-LiTHo- 
GRAPHED PLATES, 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scctland, and circulates ext@&jvely 
amongst Landed Proprietors, Factors, Farmers, Farm-baitiffs, and others 
interested in the management of landed property prong nou Scotland 
and the Northern Counties of England. e 

The AGRICULTURIST has also a very coniMyable circulation on the 
Continent of Europe. America, Australia, and the Colonges. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, tle Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain and 
Ireland. d 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post 34d. Annual Subscription, payable in a€vance, 145. 

Office—377, High Street, Edinburgh. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 








paper in Germany dedicated exclusively to Maritime Objects. | Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the feve- 


lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. ‘Subscript.on 
at any time; preceding numbers of the year furnished subsequentiy. Price 
t2s. for twelve months. Advertisements 4d. a jne wiglely spread by this 
paper; considerable abatement for 3, 6, t2 months’ insertion. Business 


Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28@ Edited by 
a 


W. v. FREEDEN, M.R., Hamburg, Alexander Street. 8. ° 
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DIAMONDS. 
CAT’S-EYES. 
SAPPHIRES. 


EMERALDS. 


THAW 18-CARAT. 


, NATURE i 


- MR. STREETER, 


GEM MERCHANT AND GOLDSMITH 


e BOND STREET, 






: “THE GREAT 
“DIAMONDS OF THE WORLD.” 


By E. W STREETER, F.R.G.S., 
’| Gold Medallist of&he RoyabOrder of Frederic, &c., &e. 


Sucoyp EDITION. Price 7s 46e. 


W. n 
“PRECIOUS STONES AND GEMS.” 


LONDON, CEYLON, JAPAN.| oxy E. W. STREETER, F.R.GS., &. . 


TuirRD EDITION. Price rs5s. 


NO LOWER STANDARD OF GOLD USED š 


BELL & SON, York Street, Covent Garden. 





PRICE HALF-A-CROWN. 


A, NEW DEPARTURE IN MEDICAL ELECTRICITY. - 
á By 4. S. MORTIMORE FOOTE. 


@ 
Published by MORTON AND BURT, 103, Star Street, Edgware Road, W. 





Ready īst August. Demy 8vo. Price ss, 


TH 


PARALLEL ROADS OF GLENROY; 


THEIR ORIGIN AND RELATION TO THE GLACIAL PERIOD 
AND THE DELUGE. 


T By JAMES MACFADZEAN. 


e Publishers— JOHN MENZIES & CO., Edinburgh. 
J. MAXWELL & SON, Dumfries. 


LOGARITHMS. 


The Second Issue, Improved, of SANG’S New Seven-Place Table con- 
tains the Logarithms of all numbers continuously up to 200,000. 

The hundred thousand additional Logarithms, got by original calculations 
to fifteen places, greatly lessen the labour of interpolation, while the 
comfort of the computer is farther increased by the exceeding clearness of 


the type. 





Prick ONE GUINEA. 
WILLIAMS & NORGATE, London and Edinburgh. 


e One Penny Each. 


An ANSWER to “NATURE” and an 


ANSWER to “KNOWLEDGE.” By WILLIAM LEIGHTON 
ORDAN, F.R.G.S., Author of “The New Principles of Natural 
hilosophy.”” 


London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 


With numerous Illustrations, Crown 8vo, 3s. 6g. 


PQŁARISATION OF LIGHT. By W. 


SPOTTISWOODE, LL.D., late President of the Royal Society, &c- 
N ew Editign. [Nature Series. 


MACYALLAN & CO., LONDON. 
———S —-—§|_ 2 
LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANÇAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelle 
et Notes. Un exemplaire par la poste, 3}d., en timbres poste. Abonne- 
ment franco par la poste—un an, 35$. 2ď.; six mois, 7s. 7d. Prix 3d. 
chex tous les librairies et aux gares des chemins de fer. On s’abonne 
aux þureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE.—“‘La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers vho may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success,” — Graphi. 


phic. 
LA SEMAINE FRANCAISE.—* The numbers before 


us are full of good things..... It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


dong —Queen. 


TERMS OF SUBSCRIPTION !— $. d. 
Three Months .. on ta Pe mr a E 
Six > eos eee soa eee ove aoe 7 7 
Twelve 33 ... s.. eee ass eee eee 15 2 


P.0.0. payable tê T. SpPAnswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 
e > 


CROWN 8vo, CLOTH, 6s. 


THE LIFE” 
LORENZ OKEN. 


By ALEXANDER ECKER. 


With Explanatory Notes, Selections from Oken’s Corespondence, and 
Portrait of the Professor, from the German, by ALFRED TULK. 


London: KEGAN PAUL, TRENCH & Co. 





INDIAN FERNS. Handsomely bound. 18s, 


THE FERNS OF BRITISH INDIA, 


CEYLON, &« By Col. R. H. BEDDOME, = fixquisitely Illustrated 
with Three Hundred Plates. 


‘A good book, being of a useful and trustworthy character.” — Gar- 
dener's Chronicle. 


W.THACKER & CO., 87, Newgate Street, London. 


Just Published, demy 4to. 


The FRUITS of ALL COUNTRIES. A De- 


scriptive Catalogue of over soo Species of Edible Fruits (excluding 
Varieties). By F. T. MOTT, F.R.G.S. 


Sent post free within the Postal Union on receipt of 2s. 6d. in Stamps or 
Postal Order, by the Author, Birstal Hill, Leicester, England. 
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The Sat@day Review, 
May 12th, 1883, says:—We 
can honestly add that the 
unmounted edition (£2 2s.) 
of Messrs, Letts’s Atlas is 
beyond all question the 
cheapest full. compendium 
of geographical information 
to be obtained, and the 
mounted form (£5) one o° 


COMPLETE “°° ""ee” 


Detailed Prospectus of LETTS, Limtd. London Bridge, E.C, 


MINERALS AND PRECIOUS STONES, - 


Mr. BRYCE-WRIGHT begs to call attention to his exten- 
sive and valuable ‘collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all times be selected at 
moderate prices. 

Boxes sent on approval to any part of the world. 

Gems and Precious Stones can be purchased gither mounted 
or unmounted. 








BRYCE-WRIGHT, 


Mineralogist and Expert in Gens and Precious Stones. 
204, REGENT STREEP, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE.” 
' e Ss. d 


° r æ a s e e : 28 o 

Half-yearly. . . . J: ... I4 Ó 

Quarterly . .7. . soa 8 

To the United States, the Continent, 
within the Postal Union :—e 


Yearly . . 


d 
© Nearly: (0-5. Sg oo Glick l 4 6 
è Half-yearlyy, 2. 2. 2 ww ww 5 6 
e Quarterly . , ....... 8.0 


IIn 
CHARGES for ADVERTISEMENTS. 
Three Lines in Column 2s. 6d. 9d. per Line ea 
One-Eighth Page, & Oitir Column. . . . 018 


COODR, 


Quarter Page or Half a Column, . . . . . LIS 
Half a Page, oraCdlumn, .*% . . . .. 3 8 
Whole Page . . . oe xe (OO 


eo ae 
Post Office Orders payable to MACMILLAN & CO, 
OFFICE; 29, BEDFORD STREET, STRAND, W.C. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED. CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN snp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


FERNS, A SPECIALITY. 


‘Having for many years devoted almost the whole of our attention to 
the cultivation of ` 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for SUTDOOR FERNERIES, and other purposes, 


Our ILLYSTRA TED CATALOGUE (rice 6d.), contains much 
valuable information, as well as “Hints on Fern Cultivation.” 











Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


W. &U. BIRKENHEAD, 


FERN® NURSERY, SALE, NEAR MANCHESTER, 











NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTR UMENS MAKERS, 
78, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST., AND 2, FOSTER fans). 


HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


16s. per Ann., gos. Post Free. 


DER°’NATURFORSCHER., 


Wochenblatt zur Verbreitung der Fortschritte in den 
aturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK. 
A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci. 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
mence the XVith volume. œ bd e 


Berlin: DUMMLER, 77, Charilottenstrasse, S.W., and all Booksellers. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequategsize is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CoS 


PATENT 


COPPER LIGHTNING CONDUCTOR, ° 


As applied to allekinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public, 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLIN per Foot for the standard size, which insures safety 


in any storm. 
R. S. sNEWALL & CO.» 
130, STRAND, WÊ. ; 36, WATERLOO ROAD, LIVERP®OL: 
68, ANDERSTON QUAY, GLASGOW. . 
MANUFACTORY—GATESHEAD-ONMTYNE. 


eee 
TWO-GUINEA SILVER KEYLESS 


LEVER WATCH 


(OPEN-FACED). GUARANTEED FOR FIVE YEARS. 
Jewelled in 6 holes, with crystal glass. Cannot be overwound. 


PARKINSON & FRODSHAM, bs 
4, CHANGE ALLEY, CORNHILL, LONDON. 
Makers of Capt. Nordenskjéld’s Chronometer, also of Dr, Livingstone’s 


and of Capt, Nares’. 
WRITE FOR DESIGNS, 


ACCIDENTS !—64, CORNHILL. 


NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY. the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
%1,000,000.  Paid-up Capital and Reser, £250,000. Maglerate Premiums. 
Bonus allowed to Insurers after Five Years. 


£ 1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 
HEAD OFFICE—64, CORNHILL, LONDON. N 
WILLIAM J. VIAN, Secretary. 


SANDERSON*®& Co., 


Sole Inventors of the Solid Copper Tape 
LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, as supplied by them to Her Majesty’s 

Government and the Colonies ; the Italian Guvernment, the Argentine Re- 

public, and other Foreign Governments; the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c. 


Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works. Lightning Conductors eee and Tested by 

@xperienced Electricians. Electric Bells, Speaking Tubes, &c, ftt@d on 
the most Improved Pninciples. 


LEADENHALL HOUSE, 10, LEADENHALL STREET E.C. 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 








AND 
Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS 


AND CHEMICALS. 
Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp.; PHOTOGRARHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also ate à 

3A and 4, LITTLE BRITAIN, and 9s KIRBY STREBT, E.C? 
e 9 ‘ 
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NOW READY, PARTS XVIIL, XVIII. (DOUBLE NUMBER), SKETCHES TO SUMER IS ICUMEN IN, 
> l 
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PRICE 7s. 


MUSIC AND 


© A DICTIONARY | 
MUSICIA 


e BY EMINENT WRITERS, ENGLISH AND FOREIGN. ° 


N 


(] 
S 
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EDITED BY Sır GEORGE GROVE, D.CL. 


Director of the Royal College of Music, &e. 


Vols. I. and II.—Price 21s. each. ° 


e Vol I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG. : 
Dewy 8vo, cloth, with Illustrations ti Music Type and Woodcut. Also published in Quarterly Parts. Part@l. r0% 


XIV., pr@e 3s. 6d. each. Parts XV., XVI, price 7s. 


Parts X VII., X VIII., price 7s. 
e Vols, I. and IT., price 1s. each. 


Cloth Cases tor binding 


“Dr. Grove’s Dictionary will be a boon to every intelligent lover of music.” —Saturday Review. ai 


3 . 


“ What is modestly called a ‘ Dictionary’ m1 


this work as useful only for the purposes of reference. 


ght have fairly been entitled an ‘Encyclopædia, 
his scheme everything that belongs to music, or is allied, or is even distantly related to it. 


®.. . ‘ 
’ for the editor has included in 
It would be a great mistake to regard 


It is a colection of interesting and valuable articles on all kinds of musical 


subjects, which amateurs, who take a genuine interest in the art they profess to love, will read from beginning to e1.d.”— 


Daily News. 


‘* We now take leave of this.‘ Dictionary,’ recommending it heartily to our readers as full of instruction and amusement.” — 


: The Tinus. 


‘As a complete account of the biographical as well as technical materials relating tọ the art of music amd its history, Mr, 
Grove’s Dictionary is without precedent in England.”—Quarterly Review. 
“ The work, when complete, will supply a want which has long been felt by amateurs and professors of the art in this 
” < 


country.” —ustrated London News. 


‘This work promises to be for music what the best encyclopzedias are to general literature and science.”— Guardian. 


MACMILLAN AND CO., LONDON. ; : 


NEW EDITIONS FOR 1883. REVISED, CORRECTED, AND BROUGHT UP TO DATE. 


-DICKEN 


DICKENS’S DICTIONARY OF LONDON. 
DICKENS’S DICTIONARY OF PARIS. 


THAMES. 


Price Is, each ; or bound in cloth, rs. 6d. each. 


SS DICTIONARIES. 


DICKENS’S DICTIONARY OF THE 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE is published on the First of 


P every Month. Price Is. ° 
e u aaaaŘŘnassslassssssssstltttsssMl d 
è MACMILLAN AND CO., LONDON. i 
THE EWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Ravigw OF THE Matt ann Hop TRADES; AND WINE AND SPIRIT TRADE 
REcoRD. 
The Organ of the Country Brewers. 
‘The Brewers’ Guardian ’”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. ` 


m Offices—s, Bond Court, Walbrook, London, E.C. 





® 
In Crown 8vo, Price 7s. 6d. 


CONIC SECTIONS. By Charles Smith, 


M.A., Fellow and Tutor of Sidney Sussex College, Cambridge. Crown 
Bvo. 7s. 6d. 
MACMILLAN & CO., London. 





Ea SRT as GB ET Dlg aana E EE THIS 
HOLLOWAY PILLS: 

| AA k BAH WG ie J Ci E dat i 

Leeann AEE sat i Tee MEDICINE 





Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorafor of the System, in cases of WEAKNESS 
YD DEBILITY, and is unequalled in Female Complaints, 


a C. TISLEY & Co 
OPTICIANS, S 
@ 

BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Obgerving the Colour-Figures of Liquid Films undé the 
action of Sonorous Vibraticns. i 


172. 


Being a visible denfonstration of the Vibratory and Molecular Motion of a 
Telephcne Plate. 


(J 
The PHONEIDOSCOPE, with 3 Disks, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, 1os. 6g. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materiags supplied for 
Experimental Purposes. 


Price Lasts of Electrical and Acoustic Apparatus, with Drawings ana . 
Description of the Harmonograph. Post Free, 2d. 


WANTED, a Copy of NAPURE, No. 513.—Adadress, 
Office of NATURE, 29, Bed fort Street, Strand. 
6 
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LAN & C0’S NEW 


XCV 


BOOKS. 





å NOW READY, ROYAL 8vo, PRICE 25s. : 


THE VOYAGE OF THE “WANDERER,” RIS. ` 


FROM THE JOURNALS AND LETTERS OF C. & S. LAMBERT.*° 
l EDITED BY GERALD YOUNG. 


With Numerous Illustrations, Coloured and Plain, after Drawings by R. 


e e 
From Cowes—To Vigo and Lisbon. 
eCintrg— Montserrat and Collares. > 

From Madeira to Gaboon. 

Saint Helena and Bahia. 

Rio.—Dr. Gunning2— The Emperor and 
Empress of Brazil. 

Monte Videds®—Mr. Shennan and Ne- 
pretti, 

Valdez Peninsula and Chupat. 

Sandy Point. — Elizabeth Island and 
Fitzroy Channel. 

Otway Water.—Puerto Bueno.— Chasm 
Reach.—English Narrows. —The Gulf 
of Pefias.—Coquimbo. 

Ld 


The Wanderer. 
Ahi Atoll. 

Lost and Saved. 
Kilaua, Hawaii. 
Return of Coquimbo Regiment from Peru. 
Fatou Hiva, Marquesas. 

La Senera and Compañia, 

Raiatea Reef. 

Borabora. 


Co ai 


| 
| 
| 
| 
| 
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CONTENTS. 


At Home in Chili. 

Fatou Hiva and Resolution Bay.— 
Taouata. 

Nouca Hiva.—Peacock Atoll and Tahji. 

Morea and Borabora. 

Tonga Tabu. 

Levuka,—King Thakombau.—The Fly- 
ing Squadron. — Mekimekis. — The 
Rewa River. 


An Old Cannibal.—From Fiji to Hono- 


lulu. 
Kona.—-Hilo.—The Volcano,—Kilaua. 


PRINCIPAL ILLUSTRATIONS, 


Chorillos, after the War. 
Flying Squadron, Levuka. 
La Compañia. 

Kawachi, Inland Sea, Japan. 
La Serena, Chili. 

Sandy Point. 

Rewa River, Fiji. 

The Loo Fort, Funchal. 
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T. PRITCHETT and others ; and a Map. 
@ 


Queen Emma and Queen Kapiðlani.— 
Maui.—From Honolulu to Yokohama. 

Kobe.— Osaka.— Kioto. @ Holy Island 
and the Inland Sea. 

Hong Kong.—Canton and Singapore. 

From Singapore to Ceylon, Suez, Cairo, 
Jerusalem, and Beyrout. 

Damascus, Cyprus, Constantinople, 
Malta, and Syracuse. 

Palermo, Naples, Rome, Cagliari, Al- 
giers, Grenada, Gibraltar, Queenstown. 
and Cowes. ia 

Abstract: from Log-book of the Wanderer, 


Gaboon. 

Water Gate of Sacred Island, Inland 
Sea, Japan. 

Cormorant Rookery, St. Marta. 

Tokio. 

Straits of Magellan, Icy Channel. 

The Old Crater, Kilaua. 

Route Map, 


WITH A PREFACE BY CHARLES DARWIN. 


THE FERTILISATION OF FLOWERS. 


Translated and Edited by D'Arcy W. THOMPSON, 
With Illustrations, 


MR. FRANCIS GALTON’S NEW BOOK. 


HUMAN FACULTY AND ITS 


or of ‘‘ Hereditary Genius,” ‘‘ English Men of 


CHARLES DARWIN, F.R.S. 


INQUIRIES INTO 


MENT. By FRANCIS GALTON, F.R.S., Auth 


Illustrations. Demy 8vo. 16s. 


“These ‘Inquiries’ will be found full of 
own sake wholly apagt from its connections with all the others, 
different men, and of the great varieties in different families and t 
the praggicability of supplanting human stock by better strains. 


ENGLISH TOWNS A 


Essays. 


general account of them, , 


Medium 8vo. 21s. 


Jun., B.A., Scholar of Trinity College, Cambridge. 


interesting and novel facts and information, 
Mr. Galton has taken note of the varied hereditary faculties of 
aces, in order to try to trace out how far history may have shown 
”— British Quarterly Review. 


MR. E. A. FREEMAN’S NEW BOOK, 


ND DISTRICTS. 


By E. A. FREEMAN, D.C.L., LL.D. With Illustrations an 

‘“No one in our generation has done so much as Mr, F reeman to show t 
explĝin how each may te studied through thegother. . 
. » Indeed the whole book is v 


AGRICULTURAL CHE 


By PERCY FARADAY FRANKLAND, Ph.D., B.Sc., 


By Prof. HERMANN MULLER. 


With a Preface by 


DEVELOPY 


jence,” @c. Wau. 


so that every chapter is of value for it. 


A Series of Addresses and 
d Map. 8vo. 
he connection between architecture and history, and 
- - The congents of the book are so miscellaneous that it is hard to giv® any 
ery pleasant as well as very instructive reading.” —Pal! Mall Gazette. 


MICAL ANALYSIS, A HANDBOOK’ OF. 


F.C.S., Associate of the Royal School of Mines, Demorstrator 


145. 


of Practical and Agricultural Chemistry in the Normal School of Science and Royal School of Mines, South Kensington 


Museum. Founded upon “‘ Leitfaden fiir die Agricultur- 


ELEMENTARY APPLIED ME 


C.E., Professor of Engineering in the Imperial 
THOMSON, C.E., B.Sc., Professor of En 
upwards of 150 Diagrams, and 200 Exam 


Chemische Analyse,” von Dr. F. KROCKER. 


CHANICS. By THOMAS ALEXANDER, 


College of Engineering, Tokei, Japan; and ARTHUR WATSO% 
gineering at the Royal College, Cirencester. 
ples carefully worked out ; new and complete method for finding, 


Crown 8vo. 75, 6d 


Part IT. TRANSVERSE STRESS; 
at every point of 


a beam, the amount of the greatest bending moment and shearing force during the transit of any set of lgads fixed relatively 


to one another—z.¢, theswheels,of a locomotive ; continuous beams, &c., &c, 
+ 





MACMILLAN AND CO. LONDON. 


Crown 8vo. Ios, 6d. 
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CHARLES cCOPFPOCEKE, 


(LATE PARTNER WITH R. & J. BECK,) 





+ . 100 NEW BOND STREET, LONDON, W.. a 
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MICROSCOPES ¢ l O P> T| CIAN CLINICAL THERMOMETERS. 
ASTRONOMICAL and other i AND S OPHTMAL&IG INSTRUMENTS, ° * 
SI ELESCOTES: IMEAHRNUEFACTUREFR OPERA and FIELD GLASSES. » 
STANDARD and other e OF SPECTACLES and EYE GLASSES. 
METEOROLOGICAL INSTRUMENTS. S C I E N T I F I C READING GLASSES. ° 
SURVEYING and HAND MAGNIFIERS. 
NAUTICAJ, INSTRUMENTS. } N S T R U M E N T S, STEREOSCOBES. “® 


. DRAWING INSTRUMENTS, including ARTISTS’ MATERIALS 


OCULISTS’ PRESCRIPTIONS RECEIVE PERSONAL ATTENTION. ° 
100 NEW BOND STREET, LONDON, W. <i 


CHAS. CHURCHILL & CO., ` 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


AMATEUR PHOTOGRAPHY. 

WALKER’S AMERICAN CAMERAS surpass all others in Completeness. 
Lightness, Compactness, &c. Every Tourist should have one on his Summer 
Rambles. Circular and Price List sent for 1 Stamp. 

Messrs. C. CHURCHILL & CO. are the introducers of all the best Ameri- 
can Tools and Machines suitable for Amateurs, including 12 varieties of Fret 
Sawing Machines, over 800 Fret Designs, 12 varieties of prepared Fret Woods, 

EIEN | Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, Planes, &c. 
| afer , | | ‘HOUSEHOLD ELEGANCIES.” 
ATTAN ahere LAN 4 A New Book for Ladies. Hundreds of Illustrations, with Hints how to Orna- 
AAN \ ment their Houses cheaply and tastefully. 300 pp. 8vo. Post free, 65. 6d. 
SS ae AMATEUR CATALOGUE, 160 pp. (Photolitho), with yoo Lllustrations, 
ee eee sent on receipt of 6d. 


“GLACIER” WINDOW DECORATIONS. 


This is a series of Transparent Designs from the simplest to the most | 
| 








Z 
E 


-m a, 


elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
Glass, at a very small cost. The advantages of this invention will be appre- 
ciated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from view, and the beauty of the interior enhanced, while the labour of 
affixing is no more than a pleasant pastime and exercise of skill, in which 
ladies and children can take part. 


- 





The most perfect Substitute for Stained Glass. 
ILLUSTRATED PRICE LIST ON APPLICATION. 
Samples of the Patent “Glacier,” per post, One Shilling. 


A variety of Windows fitted with the Patent *‘ Glacier” can be seen at 
Perry & Co.’s Establishment, Holborn Viaduct, London. 


Manufactured by 
McCAW, STEVENSON, & ORR, BELFAST. 
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SOLD BY 


PERRY & C0., Limited, Steel Pen Makers. Eeg 


Sole Agents for Great Britain, HOLBORN VIADUCT, LONDON. | Size 144 X10}. Price 3s. 


No. 522. @Size ro} x44. Price 52. 


EK ARVEY AND PEA FH, 


[By Appointment to the Royal Institution of Great Britain, | 
SUCCESSORS TO W. LADD & CO., $ 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
NEW FORM OF PORTABLE TESTING GALVANOMETER. 


* ACOUSTIC APPARATUS OF ALY, KINDS. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. ® 
O T 
e ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


et hs Se ne i a SS eae 2 ea 
Printed S&F R. Cray, Jons, AnD TAYLOR, at 7 and 8, Bread Street Hill, Queen®Victoria Street, in the City of London, and payblished by. 
MACMILIAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—TAuRSDAY, July 19, 1883. 





























































































































































































































8 e 
; A WEEKLY ILLUSTRATED JOURNAL QF SCIENCE ° 
e a ® ; m 
‘< To the solid ground å 
š Of Nature trusts the mind which builds for ape.” —\QoRDSWORTH 
No. 717, VOL. 28] THURSDAY, JULY 26, 1883 [PRICE SIXPENCE 
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Registered as a Newspaper at the General Pos: Office.] 


QUEEN’S COLLEGES, IRELAND. 


The Professorship of MIDWIFERY in the Queen's College, Cork, being 
acant, Candidates for that ofice ar? reg'iested to forward their Testimo- 
ials to the Under Secretgry, Dublin Castle, on or before the 25th day of 
UGUST NEXT. in order that the same be submitted to His Excellency 
1e Lord -Lieutenant. 

The Candidate who may ected for the above Profescorship will have 
> enter upon his duties forthwith, 

Dublin Castle, ryth July, 1853. 


nr e e. 





AND LITERARY SOCIETY. 


WANTED, from the toth September next, a SCIENCE MASTER for 

1e Day and Evening Classes in connection with the above Institution 
‘ill be required to teach Theoretical and Practical Inorganic and Organic 
hemistry and Metallurgy. Previous practical training in Chemical Analy- 
s indispensable. Fixed Salary, £200 per annum, with share of result., 
hich during the past two years have produced an average of £100 per 
nnum. 


He '’ 


Applications. with full particulars and testimonials (not more than three - 


ı number) to be addressed to the SECRETARY, Cookridge Street, Leeds, not 
ter than Saturday, August 11¢h. 
W. J. NEILD, 


C. ENGLAND, 
ee ee ae ee eS ee ee 
TOR SALE.—A First Class Microscope 


(Binocular)? with Complete Set of Accessories and numerous (bjects; 
all in perfect condition. Price £50 (original cost 470).—Apply by Letter 
to C, X. Z. A., NATURE Office, 29, Bedford Street, Strand, W.C. 


} Hon. Secs. 








PIAPPIN & WHEBBE’S 
x CHESTS 


PLATE 
CUBPBLERY 


COMPRETELY 
FITTED. 








CMAR- EBR 2 
- CELEBRATED CANTEENS. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE. 





OXFORD STREET, WEST END; AND 
IANSION HOUSE BUILDINGS, CITY, 


LONDON. * 
ANUF ACTORI Royal Plate and Cutlery Works, SHEFRJELD. 
e 
e 
e d 
° 


Holborn Viaduct, 


TAll Rights are Reserved. 


BROWNING’S BINOCULARS. 





oe : 
THE “ECONOMICAL” 


‘This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in 2 
solid leather sling case, price £1 5s.; sent free for £1 6s. Ed. 


Llustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63, Strand, I&pdon, W.C.° 


A 





EGRETTI & ZAMBRA’S 
=, THEODOLITES, 
ime TRANSIT INSTRU. 
MENTS, LEVELS, 


> Circumferentors, 
SI MINERS’ DIALS. 
POCKET COMPASSES @ 


POCKET SUN 
DIALS, °! 


Universal for North and 
South Latitudes. 


ANEROID BAROMI.TER, 
WITH ALTITUDE SCALF 
THERMOMETER, ANJ! 
COMPASS, IN I LAT è 
POCKET CASE, 
VARIOUS FORMS. 


Llustrated Frice Lists posted Free, 


NEGRETTL & ZAMBRA, è 
SCIENTIFIC INSTRUMENT MAKERS TO 


Mr Mayesry THE QUEEN 


: » ’ 
45, Cornhill, & 182, Regent St., London. 
PHOTOGRAPHERS -CRYSTAL PALACE, SY DENMAN. 
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MICROSCOPIC OBJECTS 


e 
Of superlative perfection, illustrating Histology and every branch of 
@e Microscopy. 


Catalogues past free and gratis on application. 


” NEW*EDITION, 1880, NOW READY, 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


—— 8. mamama 
UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


(To be Incorporated by Royal Charter with a Government Grant of £4000 
per annum). œ 

President--Lord Aberdare. 

eae eeer r. Henry Richard, 


~P. 
Treasfrer—Sir H. Hussey | 





Princigl—J. Virtamu Jones, B.A. 
Oxon, a B.Sc. Lond, Fellow of 
Univertity College, London. 

Bart, M.P. 


ELECTION OF PROFESSORS. 
The Counc®Elect are now prepared to appoint PROFESSORS, LEC: 
TURERS, and DEMONSTRATORS as follows :—ẹ 

PROFESSOR OF GREEK. 

PROFESSOR OF LATIN. 

PROFESSOR OF MATHEMATICS AND ASTRONOMY. 

PROFESSOR OF LOGIC AND PHILOSOPHY. 

PROFESSOR OF ENGLISH LANGUAGE, LITERATURE, AND 

HISTORY. 

PROFESSOR OF CHEMISTRY. j 

PROFESSOR OF BIOLOGY. 

e TA ON WELSH LANGUAGE AND LITERATURE. 

L URER ON FRENCH LANGUAGE AND LITERATURE. 
-LECTURER ON GERMAN LANGUAGE AND LITERATURE. 
LECTURER ON MUSIC. 

DEMONSTRATOR IN PHYSICS. 
DEMONSTRATOR IN CHEMISTRY. 


The Chair of Physics will be filled by the Principal, and the appointments 
to the Chai-s of Celuc. Enginee-ing, Geology, Mini g and Metallurgy will 
be made hereafter. 

The Stipend of each Professor will be £300 per annum, and that of the 
Lecturers as follows: Welsh, £100; Music. S100; French, 450; German, 
£50. Two-thirds of the Fees wll be divided amongst the Professors and 
Lecturers. ‘The Salary of each Demonstrator will be 4120 per annum. 

The Principal and the Professors will form the Senate of the College. 

It is intended to open the College early in October. 

Applications, containing a full statement of qualifications, age, and expe- 
rience. together with Testimonials and Personal References, must be in the 
hands of the Registrar before MONDAY NOON. August 20, accompanied 
by 50 Prmted C--pies for d stribution among the Council. Further particulars 
may be obtained «n application t> 


Town Hall, Cardiff, July, 1883. 


METALLURGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON, 


Under the direction of Prof. A. K. HUNTINGTON. 


® tn the Laboratary Metals and Alloys are examined mechanically with the 
aid of fiowerful Testing Machinery, as well as chemically; Extraction and 
Manufacturing Processes investigated, and Assays and Analyses made. 

e A fev Free Ente to the Division of Studies (day or evening) are 

obtainable througy e City and Guilds Institute. 


CHARLES DAVISON, B.A., Late Scholar 


of Emmanuel College, Cambridge, 13th Wrangler, 1881, prepares Pupils 
for the Cambridge, the Army, Public School, and other Examinations. 
Address —7, Ferns Road, Stratford, E. 


HYDROTHERAPY.—DR. RAYNER’S 


ESTABLISH MENT, Great Malvern, for the scientific application of 
warm and cold water treatment. and for persons requiring rest and 
change. Complete system of hydropathic, galvanic, and medicated 
baths. For prospectvs, apply to T. RAYNER, M.D , Great Malyern. 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


i 
SCIENCE MASTERSHIP.—The Science 


Mastership at Newcastle (Staffs ) High School will be VACANT shortly. 
—Apply to the HEAD MASTER. Salary, £250. 


*-° NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ‘f MAGNETISED,”? constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibitign, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
eg Roy Observatory, Greenwich. 

Only Addregses :—6r, Strand, and 34, Royal Exchange, London. 


N.B.—Watches c n be converted to this plan. 
e 


IVOR JAMES, Registrar. 














LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MI€ROSCOPISTS’ and NATURALISTS’ 

STUDIO, 57 NEWHB&LL STREET, BIRMINGHAM. 

_ T. B. has last week sent to tis subscribers Leptodota hyalina, withdraw- 

ing and description, He has been showing api: Stand 756 at the Fisheries 

Exhibition various Marine Organ®ms, including Sabella, Larval Shrimps, 

Spawn of Doris, Acorn Barnacles, Membranipora, Campanularia, &c. 

_ Weekly Anr®uncements will be madg w@this place of Organismg T.eB. 

is supplying. sd o 

Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of $1 IS., 
or Twel? Tubes for ios. 6d. 


Portfolio of Drawings, Nine Parts, 1s. each. ° 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and*every neces- 
sary for the Study, Preservatiog, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL, e 





New Lists of Collections; Cabinets, Books, Sections of Rocks anf Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 
Extensive Geological Stores, 
8, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W.. 


MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE AL- 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 

Also some RARE AND Cuorce MIN EMS, FOREIGN ROCKS, 
&e., &c. 








List on Application. 

Hammers, Chisels, and Hammer Straps. ° 
PRIVATE LESSONS AND MYF*¥ING CLASSES. 
Blowpipe Cases and Apparatus. 
Catalogues free. 

SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt 
Diabase, Diorite, Dolerite, 'Elvans, Gabbro, Gneiss, Granite, Granulite. 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pixrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, @hyolite, Schorlite, Syenite, 
Tachylite, Trach e, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structurt, Corals, Shells, Xanthidie 


&c. f 
i THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 








Now Ready, price ós., Vol. XVII., Paws IV., July, 1883, 
Completing the Volume. 


THE JOURNAL OF ~ 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. `’ 
CONDUCTED BY 
Professor HUMPHRY, TURNER, and M‘KENDRIOK. 


Contents. 
, Action of Seline Cathartics. By Matthew Hay, M.D. 
Urinary Bladder, Sphincters of Rectum. By F. Le Gros Clark, F.R.S 
’ Congenital® Contraction of the Stomach.. By W. Roger William: 
F.R.C.S. (Plate XVII.) f 
_ New Rule of Epiphyses of Long Bones. By J. B. Sutton. 
’ Cases of Cerebellar Disease. By T. Oliver, M.D. 
Anatomy of Indian Elephant. By R. J. Anderson. M.D. 
“Absence of the Parts Developed trom First Visceral Arch. By F. Eve 
F.R.C.S 


By J. B Suttof. (Plate XVIII.) 


_ Ossification of Temporal Bone. 
By W. E. Hoyle, M.R C.S. (Plat 


. Primary Epithelioma of Lung. 
XIX 


Oo NAUP WHA 


10. Hi tology of Central Gray Substance of Spinal Cord and Medull 
Oblongata. By W. Ainslie Hollis, M.D. (Plate XX.) 

rr. Membrana Tympani. By J. Me Crombie, M.B., &c. 

12, Obturator Hernia. By W. S. Richmond. 

13 Fibrous Body Attached to the Hy 
Richmond. n 


MACMILISAN & CO., London and Cambridge. — 


tid of Morgagni. By W. £ 


hd ® a 


uly 28, 1533] . NATURE °° -  xeix 


J. & A. CHURCHILL, Publishers. 











s S o 
No. XCI., with Ir "Plates, July, price Ios, AN INTRODUCTION TO “PHYSICAL 
‘THE QUARTERLY JOURNAL OF | MEASUREMENTS: with Appendices cn Absolute "Electrical Mea- 
e MIC ROSCOPICAL SCIENCE. the University of Würzburg: Translated from the Fourth Cernin 
Edittd by 


Edition by T. H. WALLER, B.A., B.Sc., and H. R. Pr®@rer, F.C.S. 
Second (Eyfglish) Edition, with 37 Engravings, 8vo, 15s. 
” E. RAY LANKESTER, M.A. F.R.S., F.L.S., 
Fellow of Exeter College, Oxford, and Jodrell Professor of 
Zeologyin University College, London. 


With 660 Engravings, Fcap. 8vo, 7s. 6d. 


THE STUBENT’S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL, and PHYSIOLOGICAL BOTAN Y. 
By ROBERT BEWTLEY, F.L.S., M.R.C.S., Profes@r of Botany in 
King’s College, Bondon, and to the Pharmaceutical Socigy of Great 
Britain. 

*,* This volume hgg been prepared in accordance with a desire expressed 
fer some years nace, by many old pupils and others, to have a guide which 
which should not be too elementary, but which might s@ve as an introduc- 

! tion to the authe’s ‘ Manual of Botany,” and other larger and more com- 


With the co-operation of 


W. T. THISELTON DYER, M.A., C.M.G., F.R.S., F.LS., 
” Assistant-Director of the Rapal Gardens, Kew ; 


‘ E. KLEIN, M.D., F.R.S., . 
Joint-Lecturer on General Anatomy and Physiology in St, 
Bartholonfew’s Hospital Medical School, London ; prehensive works. The author has, therefore, endeavoured to condense 

| within a moderate compass all that is essential as a foundation for future 


: em N. MOSELEY, M.A., F.R.S., F. L.S., g ' study, and thus to form a convenient and trustworthy guide on Structural 
Linacre Professor o Human and Comparative Anatomy in the | and Physiological Butany for Medical and Pharmaceutical Students, and 
University of Oxford; and j also fcr use in Colleges and Schools where Botany is now largely taught. 


ADAM SEDGWICK, M.A., 


Fellow and Assistant-Lecturer of Trinity College, Cambridge. By the Same Autuor, Fourth Editi-n, with x185 Wood Engravings, Crown 


8vo, 158, 


° 
M :— ' . 
On the Ancestral Form of the Chordata. By A. A. W, Hubrecht, Pro- | A MANUAL OF BOTANY; Including the 
! 


fessor of Zoology at the University of Utrecht. Structure, Functions, Classifications, Properties, and Uses of Plants. 
The Renal Organs (Nephridia) of Patella. By J. T. Cunningham, Fellow 

ao kg asi Coge, Oxford. ‘cei 4 " i 
are Vorm of the Blastoderm of the Chick, and its Bearing on the p f F 

Question of the Formatisn of the Vertebrate Embryo. By C, O. Whit- Fourth Edition, with 83 Engravings, 8vo, 16s. 
man, Ph. D. =e 

On the Development of the Pelvic Girdle and Skeleton of the Hind Limb 
in the Chick. By Alice Johnson. Newnham Colle e, Cambridge. 

The Deyelopment of the Mole (Talpa Europea). The Formation of the 
Germinal Layers, and Early Development of the Medullary Groove and 
Notochord. By Waler Heape, Demonstrator in the Morphological 
Laboratory at Cambridge. 

The Tongue of Ornithorhynchus paradoxus: the Origin of Taste Bulbs 
and the parts upon which they occur. By Edward B. Poulton, M.A, 
of Jesus and Keble Colleges, Oxford. 

Observations npon the Foetal Membranes of the Opossum and other 
Marsupials. By Henry F. Osborn, Sc.D., Assistant Professor of Natural 


HANDBOOK OF VOLUMETRIC ANA- 


LYSIS ; or, the Quantitative Estimation cf Chemical Substances by 
Measure, applied to Liquids, Solids, and Gases. Adapted to the Re- 
uirements of Pure Chemical Research, Pathological Chemistry, 
harmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., 
and for the Valuation of Substances used in Commerce, Agriculture, 
and the Arts. By FRANCIS SUTTON, F.C.S., F.C. 


Third Edition, with 48 A Post 8v®, 756d. 
PRACTICAL AND ANALYTICAL 


CHEMISTRY, Specially Adapted for Schools and aol and for 
Beginners. By FRANK CLOWES, D.Sc., Professor o Chemistry 
in University College, Nottingham. 


Science, Princeton, U S.A. 


Second Edition, enlarged, with 17 Engravings, Feap. 8vo, 35. 6d. 
MICROSCOPICAL SECTION-CUTTING: 


a Practical Guide to the Preparation and Mounting of 
Sections for the Microscope, special prominence being 
given to the gubject of Animal Sections. By DR. SYL- 
VESTER MARSH. 


Fifth Edition, with 292 Engravings, 8vo, 16s. 


CHEMISTRY, INORGANIC AND QR- 


GANIC. WITH Experiments. By CHARLES L. BLOXAM, @ro 
fessor of Chemistry in King’s College, Londen. 


@ ° 
Fifth Edition, with Engravings, k 75. Gal. 
VALENTIN’S QUALITATIVE CHEMI 


CAL ANALYSIS. Reviced and Corrected by W.R. HODGKINSON, 
h.D., Demonstrator of Practical Chemistry in the Science Sch ols, 
South Kensington. 





Sixth Edition, illustrated by 26 Plates and 502 Wood Engravings, 
Crown 8vo, 16s. 


THE MITROSCOPE AND ITS 
ee REVELATIONS. 


By WILLIAM B. CARPENTER, C.B., M.D, LL. D., F.R.S., Twelfth Edition, with Engravings, Crown 8vo, 


j 
| 
| 
FGS FL: Sy Corresponding Memter of the Institute of | FOWNES’ CHE MISTRY. Edited b y 
France, and of the American Philosophical Society. | HENRY WATTS, F.R.S., Editor cf the Journal of the Chemical 
Soctety. ' e 
b Vel. I.—Physical and Inorganic Chemistry. 8s. 6d. 
| Vol. II.— Chemistry of Carbon-Compounds, or Organic Chemistry. 10s. 
e 
| 





© = 
Second Edition, Revised and Enlarged, wifh 150 Illustrations, 
8vo, 75. 6d. e 
A MANUAL of MICROSCOPI¢ MOUNT- 
ING; with Notes on the Collection and Examination of 
Objects. By JOHN H. MARTIN, Member of the Society 
of Public Analysts. 








Sixth Edition, with 9 Plates and 103 Wood Engravings, 8vo, 18s. 


PARKES’ MANUAL OF PRACTICAL 


HYGIENE. Edited by F. de CHAUMONT, M.D., F.R.S., Profess. ¢ 
of Military Hygiene in the Army Medical School, 








A MANUAL OF COMPARATIVE ANA- 
TOMY. By Prof. HUXLEY, LL.D., President of the 
Royal Society. ` . 


VERTEBRATES. Fcap. 8vo. 12s. 
INVERTEBRATES. 8vo. 165, 
a 6 


With 40 Illustrative Portraits, 8vo, rés, o 


THE LAW OF SEX: Being:an Exposition 


of the Natural Law by which the Sex’of Offspring is Controlled in Man 


- 


and the Lower Animals: and giving the Splutione of various Soctal 
Problems. By GEORGE B. STARKWEATHER, F.R.G.S. 
r 
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“PRECIOUS STONES & GEMS. 
By EWWIN "W. STREETER, F.R.G.S. 
THIRD EDITION: Price 1%. ® 


e 
THE GREAT 


è ° er 
THE INTRODUCER OF 18-CaRAT GOLD JEWELLERY, DI AMONDS Of THE WORLD. 
BOND STREET, W. 


LONDON, CEYLON, JAPAN. | BELL & SON, York Street, Covent Garden. 


By EDWIN W. STREETER, F&.G.S. 
Siconp EDITION. Price 7s. 6d. 
è 





NEW EDITIONS FOR 4883. REVISED, CORRECTED, AND BROUGHT UP TO DATE. 


ePrice 13, each ; or bound in cloth, 1s. 6d. each. 


DICKENS'S DICTIONARIES. - 


DICKENS'S DICTIONARY OF LONDON.. 
DICKENS’S DICTIONARY OF PARIS. 


THAMES. 


DICKENS’S DICTIONARY OF THE 





DICKENS’S CONTINENTAL ABC RAILWAY GUIDE is published on the First of 
i every Month. Price Is. ; 





Now Ready. 8vo, with Map, 3s. 6d. 
DE REBUS AFRICANIS: 


The Claims of Portugal to the Congo and adjacent Littoral. With Remarks 
on the French Annexation. 


By the EARL OF MAYO, F.R.G.5. 
London: W. H. ALLEN & CO, 13, Waterloo Place. 


Ready 1st August. Demy 8vo. Price 5s. 


PARALLEL ROADS OF GLENROY ; 


THEIR PRIN AND RELATION TO THE GLACIAL PERIOD 
AND THE DELUGE. 


By JAMES MACFADZEAN. 


Publishers—JOHN MENZIES & CO., Edinburgh. 
J. MAXWELL & SON, Dumfries. i 


LOGARITHMS. 


@he Second Issue, Improved, of SANG’S New Seven-Place Table con- 
@rains the Logarithms of all numbers continuously up to 200,000. 
The hundred thousand additional Logarithms, got by original calculations 

tq fifteengplaces, gr atly lessen the labour o interpolation, while the 
comfort of the com Ber ig farther increased by the exceeding clearness of 
the type. e 
Prick ONE GUINEA. 


WILLIAMS & NORGATE, London and Edinburgh. 


One Penny Each. 


An ANSWER to “NATURE ” and an 
ANSWER to “KNOWLEDGE.” By WILLIAM LEIGHTON 
JORDAN, F.R.G.S., Author of “The New Principles of Natural 
Philosophy.” 

London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 

n 


INDIAN FERNS. Handsomely bound. 18s. a 


THE, FERNS OF BRITISH INDIA, 


CEYLON, &c. By Col. R. H. BEDDO ME. Exquisitely Illustrated 
with Three Hundred Plates. 
ʻA good book, being of a useful and trustworthy character.” —Gar- 
dener s Chronicle. : - 
W. THACKER & CO., 87, Newgate Street, London. 
Bog i a a a 
Now ready, Crown 8vo, price xos 6d. 


ELEMENTARY APPLIED MECHA- 


NICS. By THOMAS ALEXANDER, C.E., Professor of Engineering 
in the Imperial College of Engineering, Tokei, Japan; and ARTHUR 
WATSON THOMSON, C.E., B.Sc., Professor of Engineering at the 
Royal Col&ge, CMencester. -Part II. TRANSVERSE STRESS ; upwards of 
1go, Diagrams and 200 Examples carefully worked out; new and 
to complete method for finding, at every point of a beam, the amount of the 
greatest bending moment And shearing force during the transit of any set 
of loads fixed Biatively to one another—e. g. the wheels of a locomotive ; 
. continuous beans, &c.? &c. 


@ 
© MACMLLAN & CO, LONDON. 


MACMILLAN AND CO., LONDON. ' 


THE QUARTERLY REVIEW, No. 311, 
Is Published THIS DAY, 


CONTENTS. 


I.—DEAN SWIFT IN IRELAND. 

Il.—PROGRESS OF MEDICINE, "a 
III.—THE REAL LORD BYRON. 
1V.-MODERN FARMING. 

V.—FARRAR’S ST. PAUL AND EARLY CHRISTIANITY. 
VL—THE RACES OF EUROPEAN RUSSIA. 
VIL—ENGLISH LITERATURE. œ >° 

VIIL.—THE INDIAN CRISIS. 
IX.-THE FUTURE OF PARTIES AND POLITICS. 


JOHN MURRAY, Albemarle Street. 


ee a“NR?RO O00—roo 


Sale by Auction. 


. SCIENTIF: : BOOKS, &=. 
MR. J.C. STEVENS will Sell by Auction, 


at hisGreat Rooms, 38, King Street, Covent Garden, on TUESDAY, 

July 31, at half-past 12 o'clock precisely, in consequence of change of 

residence, the FIRST PORTION of the SCIENTIFIC LIBRARY of 

Monsieur ROUCARD, Voyageur, Naturalise, containing many valuable 

Works, such as the Ibis—Mission Scientifique du Mexique—Works of 
- Lesson, Schoolcraft, Chenu, Asnales de la Société Linnéenne, and Trans- 

actions of the Zoological Society, &c. 

On view after 2 o'clock the day prior, and Morning of Sale, and 
Catalogues had. 


Te 
PARCELS POS 


GROSVENOR GALLERY LIBRARY, 
LIMITED, . 
135, NEW BOND STREET, LONDON. 


CIRCULATING LIBRARY. 


Owing to the introduction of the Parcels Post and the great reduction in 
Railway Charges, Subscribers can obtain a constant and punctual supply of 
New Books as conveniently in the Country as in London. Town Subscribers 
can be temporarily transferred to the Country Department without extra 


charge. 
COUNTRY SUBSCRIPTIONS FROM 


£2 2 0 for Five Vols. 





An increased number of Volumes is supplied to Subscribers not requiring 
e 


all New Books. 
Town SUBSCIMPTIONG FROM 


£1 1 o for Two Vols. o ‘ 
£1 15 6or Three Vols. with Delivery. 


Prospectus on A pplication, 


“Zuly 26, 1883] ` 


—— a — 


SUBSCRIPTIONS} TO “NATURE.” 


d, 


Yearly . °.. 8. ... . 280 
bc G> See, ae. ae oa gt EO 


we a ae a eS 
all places 


e e« 
Quarterly® . . 

To the United States, the Continent, and 
withgn the Postal Uron :— . p 
$ , 


. Vearly: cg. sh ce ae es 30 6 
Half-yearly. . . e + © « « » F5 6 
Quarterly . . s ee > a». $0 





CHARGES fer ADVERTISEMENTS. 


* Three Lines in Column 2s. 6d. gd. per Line after. 


Zs. d 

One-Fighth Page, or Quarte Column . . 018 6 

Quarter Page or Half a Column, . . > . I 15 0 

“Jalfa Page, ora Column. . .. -.-.- +s 3 5 9 
Whole Page . .... . ete xe oe OL NOS 9 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C, 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have T LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes. 


Our ILLUSTR D CATALOGUE (price 6d.), contains much 
valuable information, as well as "Hints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


W. & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER. 








NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON STREET, LONDON 


(LATEQOF 5, BRIDE ST., AND 2, Foster LANBE). 


HOW'S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


SECOND EDITION, 
GRiFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 











°A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, PESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


e 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
GOLD MEDAL, 


1ONDON, W.C. 
FRY’S 
PARIS EXHIBITION, 
C © C O A In Packets and Tins. Pure 


Cocoa only, with the super- 
fluous oil extracted. 

“ If properly prepareg, there i¢ no nice 

or mre wholesı me preparation o 


EXTRACT 





cocoa," " — Food, Weter, and Air, 
Edited by Dr. Hassall. ë 
J. S. FRY & SONS, Bristol and London. 
d e ° 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamfh Franklin. preves 
conclusively that a Conductor made of Copper of adequate size is the test 
of all appliances for the protection of every description of buitdingefmm :he 

destructive effects qá lightning. 


NEW ALE. &.CcCo:s 


PATENT 


COPPER LIGHTNING CONDUGTOR, 


e 
As applied to all kinds of Buildings and Shipping in all parts of the w rid 
with unvarying success, is the most Trustworthy, most Effective, ard ulso 
the Cheapest Conductor ever offered to the Public. 
It is simple in its application, no Insulators being required, and it « sts 
only ONE SHILLING per Foot for the standard size, which insures «afety 
in any Storm. 


R. $ NEWALL & CQ, 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERP al 
684, NDERSTON QUAY, GLASGOW. r 
MANUFACTORY—GATESHEAD-@N-TYNE. 


G. TISLEY @ Co 


OPTICIANS; 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum.) ë 


THE PHONEIDOSCOPE i 


172, 


An Instrument for Observing the Colour-Figures of Liquid Films und.r the , 


action of Sonorous Vibrations. 
Being a visible demonstration of the Vibratory and Molecular Mit. a fa 
Telephone Plate. 
The PHONEIDOSCOPE, with 3 Disks, Bottle of Solution, Ive . :tive 


Pamphlet, &c., in Cardboard Box, ros. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 


S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S W. 


TELEPHONIC ELECTRICITY. All Materials supplied f r 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drauigs and 
Description of the Hargionograph, Post Free, od. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCE.) 


Writing becomes a pleasure when this Ink is used. It has Feen 1. pted 
by the principal Banks, Public Offices, and Railway Companies tire. wt 
Jreland. 

Flows easily from the Pen. @ 
Bictting-paper may be app).ec@ : th- 
moment of writing. 





It writes almostinstantly Full Black. 
Does not corrode Steel Pens. 
Iscleanly to use, and not liable to Blot. 


Can be obtained in London, through Messrj Barcray® >ons.eF vrang- 
don Street; W. Epwarps, Old Change ; F. Nagvepry & 5 NS.N- pate 
Street; J. AusTIN & Co., Duke Street, Liverpool ;@nd to be had tall 

Stationers. 


BEWLEY & DRAPER ‘Limited), Dublin. 


SANDERSON & Co. 


Sole Inventors of the Solid Copper Tape 
LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, as supplied by them to Har Ma tty’s 

Government and the Colcnies ; the Italian G.vernment, the jie, Robe Re- 

public, and other Foreign Governments; the Royal Courts of Justice, “tvan 4, 
the Houses of Parliament, &c. 


e 
Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightere $ vith- 
out Stoppage of Works. Lightning Conductors Inspecte.! and les l'y 
Experienced Electricians. Electric Bells, Speaking Tube-, &c. 5t Lon 
the most Improved Principles 


LEADENHALL HOUSE, ro, LEADENHALL STREET tv, 


A CERTAIN- 
REMEDY 
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For BAD BREASTS, OLD WOUNDS, gnd SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, COUGHS and COLDS; æM for” 
GOUT, RHEUMATISM, and all Skjn Diseases it is unequalled, 
& 
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HARVEY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain, $ 
SUCCESSORS TO W. LADD & CO.,, 


SCIENTIFIC. INSTRUMENT MANUFACTU,RERS, j 
à ° BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


E ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. ° 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


- SCIENTIFIC WORTHIES.: 


The following is a ligt of the Portraits that have appeared in the “above Series. 

"MICHAEL FARADAY, SIR WILLIAM THOMSON. ‘ o 
a THOMAS HENRY HUXLEY,” HERMANN L. F. HELMHOLTZ. 

CHARLES DARWIN. SIR JOSEPH DALTON HOOKER. 

JOHN TYNDALL. z WILLIAM HARVEY. 

GEORGE GABRIEL.STOKES. SIR GEORGE B. AIRY. 

SIR CHARLES LYELL. LOUIS R. AGASSIZ. > 

SIR CHARLES WHEATSTONE, JEAN BAPTISTE ANDRÉ DUMAS. 

SIR WYVILLE THOMSON. RICHARD OWEN. 

ROBERT WILHELM BUNSEN. JAMES CLERK MAXWELL. 

ADOLF ERIK NORDENSKJOLD. JAMES PRESCOTT JOULE. 

° WILLIAM SPOTTISWOODE. 


o Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 21 Portraits in a Handsome Portfolio for £5 ics. od. carriage paid. » 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.O?}s payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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With numerous Illustrations, Crown 8vo, 3s. 6d. 


POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D., late President of the Royal Society, &c. 
New Edition. [Nature Series. 

MACMILLAN § CO., LONDON. 


THE CHOLERA. 
A HISTORY OF ASIATIC CHOLERA, 


FROM THE 
EARLIEST TIMES UNTIL THE YEAR 1876. 
By C. MACNAMARA. 


=, Ø Crown 8vo, tos. 6d. 
MACMILLAN & CO., LONDON. 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway. Bookstalls. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par Ja poste, 34d., en timbres poste. Abonne. 
ment franco par la poste—un an, x5s. 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. Ons ‘ahonne 

; aux bureaux, 37, Southampton Street, Strand, Londres, W 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise ' has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reang to one particular Gallic print. 
It certainly merits success, ””—Grapř 

LA SEMAINE FRANÇAI E.— The numbers before 
us are full of good things..... It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
ith the character of it, and believe it will be highly » valued in all those 
many households where French is cultivated. The printing is very well 


done, ””—Queen. 
Terms OF SUBSCRIPTION :— s. d. 
Three Monjhs oom ow Oct Bea ass see 3 I0 
Six T one, ase ee ove +.. eee ji 7 
Twewe ,, 
P.GM@). payabte to T. SPANSWICKS at King ‘Street, Covent Garden, W.C. 


Publishing Office,’ 37, Southampton Street, Strand, W.C. 


Published Quarterly, Part XXJI., 2 Prige 3s. 6d. 


BRAIN” 


A JOURNAL OF NEUROLOGY. 
EDITED BY 
J. C. BUCKNILL, M.D., F.R.S., J. CRICHTON-BROWNE, M.D., 
F.R.S., D. FERRIER, M.D.. F. R.S.. J. TAE ene JACKSON, 
` M.D., F.R.S., and A, DE WATTEVILLE, M.A., 
Contents. 
ORIGINAL ARTICLES :— 
A Contribution to the Study of Syringomyelia (H ydromyelia). 
Clinical Remarks on Tumours involving the Parts in the Neighbourhood 
of the Third and Fcurth Ventricles and the Aqueduct of Sylvius. By 
J. S. Bristowe, M.D., F.R.S. 
A Study of a Case of Epilepsy. By Charles Mercier, M.B. ~ 
Ona Method «cf demonstrating the Pes a. ane Brain in Health 
and Disease. By J. Hamilton, M.B.. S.E., F 
On Loss of both Enee JeRa from Onesie Sa 
Mackenzie, M.D., : 
On a Case of A awya s Cramp.” By G. V. Poore, M.D., F.R.C.P. 
CLINICAL CASES :— 
A Case of Cerebral Tumour. By Alexander Bruce, M.B. 
Case of Epileptiform Migraine. By T. Clifford Allbutt, M.D., F.R.S. 
Two Cases of Tabes Dorsalis with Joint Disease. RëajJ. A. Örmerod, M.D. 
(Oxon), M. R.C. P. 
Two Cases of Ménière’s Disease. By Alexander M. McAldowie, jP 
Revrews AND Notices OF Books. 
AESTRACTS OF BRITISH AND FOREIGN JOURNALS. 
MACMILLAN & CO., LONDON 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and oth 
interested in the mapagement of landed property throughout Scotland 
and the Northern "Chunties of England. 

The AGRICULTURIST has also a very cons: tderable circulation on tle 
Continent of Europe. America, Australia, and the Colonies. 

The AGRICULTYRIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Repcrts of those held 
on the day of publication. 

The Veterinary Department is edited by one of the leading eee 
in the country, and is invaluable to the breeder and feeder as a guide to 
rearing of animals, and their trea’ ment when labouring under disease. 

Full Reports are given of ti + .feetings of the Royal Agacultural Society 
of England, the Royal sigricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, tke Scottish Chamber of Agriculture, 
and ali the principal Agricultural Associations throughout Great Britain and 
Irelan 

For Advertisers addressing themselves tg Farmers a better medium does 
not exist. 

Price 3d. By post 34d. Annua? Subscri$ticn, p@pable in advance, r4s. 

Office—377, High Street, Edinburg 

Post-Office Orders payable to Charles Anderson, *Tun., Edinburgh, 

EsTASLISHED 1842 
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Messrs. MACMILLAN & 00/8 NEW BOOKS. 
m ; 


THE VOYA 


e NOW_ READY, ROYAL 8vo, PRICE 25s. 


GE OF THE “WANDERER,” R.Y.. 


. ° FROM THE JOURNALS AND LETTERS OF C. & S. LAMBERT. 
EDITED BY GERALD YOUNG. : 


e 
With Numerous Illustrations, Coloured and Plain, after Drawings by*R. T. PRITCHETT and others; and a Map. 


From Cowes—To Vigo and Lisbon. 

Cintra— Montserrat amd Collaresg 

From Madeira to Gaboon. 

Saigt, Helena and Bahia. 

Rio.--Dr. Gunning. — The 
Empress of Brazil. 

Monte Video.—#Mr. 
gretti. 

Valdez Pefusula and Chupat. 

Sandy Point. — Efizabeth Island and 
Fitzroy Channel. 

Otway Water.—Puerto Bueno. — Chasm 
Reach.—English Narrows.— The Gulf 
of Peñas. — Coquimbo. 


e 
Emperor and 


Shennan and Ne- 


The Wanderer, © 

Ahi Atoll. 

Lost and Saved. 

Kilaua, Hawaii. 

Return of Coquimbo Regiment from Peru. 
Fatou Miva, Marquesas. 

La Senera and Compañia. 

Raiatea Reef. 

Borabora. 








CONTENTS. 
At Home in Chili. 


Fatou Hiva and Resolution Bay.—g 


Taouata. 


° 
Nouca Hiva.—Peacock Atoll and Tahiti. | 


Morea and Borabora. e 

Tonga Tabu. 

Levuka.—King Thakombau.—Thg Fly- 
ing Squadron. — Mekimekis, — The 
Rewa River. 

An Old Cannibal.—From Fiji to Hono- 
lulu. 

Kona,—Hilo.—The Volcano.—Kilaua. 


PRINCIPAL ILLUSTRATIONS. 


Chorillos, after the War. 
Flying Squadron, Levuka. 
La Compañia. 

Kawachi, Inland Sea, Japan. 
La Serena, Chili. 

Sandy Point. 

Rewa River, Fiji. 

The Loo Fort, Funchal. 


Queen Emma and Queen Kapictan.— 
Maui.—From Honoiulu to Voke hama. 

Kobe.— Osaka.— Kioto. £ Hoiy I-land 
and the Inland Sez. : 

Hong Kong.—Canton and Singapore. 

From Singapore to Ceylon, Suez, Ca ro, 
Jerusalem, and Beyrott. 

Damascus, Cyprus,  Constaniinenle, 
Malta, and Syracuse. 

Palermo, Naples, Rome, Caglar, Al- 
giers, Grenada, Gibraltar, Queenstown, 
and Cowes. 

Abstract from Log-hook of the Bunad ve. 





e 
Gaboon. 
Water Gate of Sacred Island, Ivand 
Sea, Japan. 
Cormorant Rookery, St. Marta. 
Toki». 
Straits of Magellan, Icy Channel. 
The Old Crater, Kilaua. 
Route Map. 


WITH A PREFACE BY CHARLES DARWIN. 


THE FERTILISATION OF FLOWERS. 


Translated and Edited by D'Arcy W. THOMPSON, Jun., B.A., Scholar of ‘Trinity College, Cambridge. 
With Llustrations, 

“í Prof. Müller is the minute-t, the most patient, and the most statistical of naturalists. ... . 
Fertilisation of Flowers’ has long been accepted as a classic in the subject with which it deals, . . 
it in an English dress not unworthy of the original work. . . 
work for an English audience with excellent judgment. . . 


CHARLES DARWIN, F.R.S. 


observer. 


Medium vo. 2Is. 


By Prof. Hermans 


MULLER. 
With a Preface by 


His great work on ‘Tbe 
. and we are at least presente] vith 


. The translator has performed the task of editing Prof. M. Her 
. It will be invaluable as a guide and text-book for the Ungits™ 
Nothyng could be more delightful, even fer the amateur gardener, than to read ancl master some of Müller's detezisttan- 


of thé mode in which certain familiar plants are fertilised, and then test and verify the truth of the statements by obsegvati si> gp hi. 


own garden.”—fall Mall Gazette. 


MR. FRANCIS GALTON’S NEW BOOK. 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP. 


MENT. “By FRANCIS GALTON, F.R.S., Author of ‘‘ Hereditary Genius,” ‘‘ English Men of Science, &e. Wak 


Illustrations. Demy 8vo. 16s. 


own sake wholly apart from its connections with al) the others. 


‘These ‘Inquiries’ will be found full of interesting and novel facts and information, so that every chapter 1> of value for rs 
Mr, Galton has taken note of the varied hereditary ficulties of 


different men, and of the great varieties in different families and races, in order to try to trace out how far history may kave -kovr 
the practicability of supplanting human stock by better strains.” —British Quarterly Review. 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. 


By PERC} FARADAY FRANKLAND, Ph.D., B.@c., F.C.S., Associate of the Royal School of Mines, Demo. strator 
of Practical and Agricultural Chepistry in the Normal School of Science and Royal School of Mines, South Ken-ington 


Museum, 


Founded upon ‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. KROCKER. 


Crown 8vo, 7s. 67. 


ELEMENTARY APPLIED MECHANICS. By THOMAS ALEXANDER. 


C.E., Professor of Engineering in the Imperial College of Engineering, Tokei, Japan; and ARTHUR WATSON & 


THOMSON, C.E., B.Sc., Professor of Engineering at the Royal College, Cirencester. 


Part II. TRANSVERSE ST2UESss, 


upwards of 150 Diagrams, and 200 Examples carefully worked out ; new and complete method for finding, at every point, f 
a beam, the amount of the greatest bending moment and shearing force during the transit of any set of loads fixed r-lative'e 


to one another—e.g. the wheels of a lacomctive ; continuous beams, &c., &c. 
é > bed ° . ` . 
‘In this second volume the subject of stress and strain is treated in a systematic manner. 


Crown 8vo. 


Ios, 6d. e@ 6 = 
Students not familicr with the 


integral calculus will be able to apply the results given in connection with curvature, :lope, and deflection of beams, the teps os 


the integration being fied in, which will be an assistance to some. 


Chapters on twisting, bending 


f struts, pnd cowe etha 


important points, $ave bêen added to make the work complete, which is the kind of treatise students wan ren, 


MACMILLAN AND CO., LONDON. 
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ands TH ESE Are of the HIGHEST QUALITY, TEAS. 
CON TRAST Are supplied at the WHOLESALE PRICE” 
wirHeany! | EAS Are forwarded CARRIAGE PAID TO ALL 
| PARTS. 
OTHERS. 


° Prices: 1/8 to 3f- per 1b. e 8 
ELLIS DAVIES Oo, ta Loro sT, |IVERPOOL. 
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ILLUSTRATED LIST of DOMESTIC and 
LABOUR-SAVING APPARATUS, PRICE 
2d.. POST FREE. 


ILLUSTRATED LIST of GAS and PETRO- 
LEUM FURNACES and LABORATORY 
APPARATUS, PRICE 2d., POST FREE. 


THOMAS FLETCHER, 
OSFICES « THYNNE& STREET ; 
WORKS : @VUSEUN STREET, 


WARRINGTON. 
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NOW READY PARTS XVIL, XVIII; (DOUBLE NUMBER), SKETCHES TO SUMER IS ICUMEN gN 
PRICE 7s. 


A DICTIONARY 
MUSIC AND MUSICIANS, 


BY EMINENT WRITERS, ENGLISH MND FOREIGN. 
EDITED BY Sir GEORGE GROVE, D.C.L. 


Director of the Royal College of Music, &«. 


á Š Vols. I. and II.—Price 21s. each. 


Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG. 
Demy Svo, cloth, with Illustrations in Music Type and Woodcut. Also published in Quarterly Parts. Paris I. to 
XIV., price 3% 6d. each. Parts XV., XVI, price 7s. Parts XVII., XVII., price 7s. Clogh Cases Jor binding 
Vols. I. and II. , price 1s. each, 


*e ° ° MACMILLAN AND CO., LONDON. 7 
Sa ee oe a 
Printed by R. CLAY, Son® AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AWD b., at the Office, 29 and 30, Redford Street, Covent Garden.--lHur=pay. July 26, 1883. (9 
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(All Rizhts are Rererved, 


SELF-REGISTERING ANEROID BAROMETER, 


Registered as a Newspaper at the General Post Office. | 


PROFESSOR RAY LANKESTER, F.R.S., 


President of Section D (Biol zy) ef the forthcoming Meeting of the 
BRITISH ASSCPLA fox FOR TJE ADVANCEMENT Of 
SCIENCE, commere ng September ro'a SOUTHPORT, LANCA- 
SHIRE, desire@ to mvite British and Foreign Cuolleazues ww’ atread the 
Meeting and to take parr in the proceedings, The Committee of 
Section D has selecyed the following list of subjects for søecia? discus- 
slon, but, as us@elgPo munications on other topics will be welcome. 
Naturalists who canuvt attend the Meeting are earnestly requested to 
forward Memoirs an ! Specimens addressed to the President of Section D, 
to the Office of th Association 22, Albemarle Street, London, W. 
1. Relationship and Continuity of : vinet and Living Mammalia, espe- 
cially in regard 18 reagnt Amevican Discoveries, 2. Marine Zoological 
Laboratories. 3. Relation of Zoological Study to the Fish Industry. 
4. Recent Progress in Embry logical Theory. 5. The Occurrence and 
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Function of Chlorophyilin Animals. 6. Relation of Muscular Contrac- 
tion to Ganglionic Stunulus. 7. Extra- and Intra-Cellular Digestion. 
8. The Hypnotic State in Man and Animals. 9. Protoplasmic Con- 
tinuity and the Veg-table Cell-wall. 10, Natural History and Activities 
of Bacteria. xr. Abnormal and Normal Characters and Distribution 
of Human Hair. 12 The Polynesians. Reports are expected on the 
Natural History of limor-Laut, and uf Sokotra; on the Migrations of 
Rirds; and on the E}:mination of Nitrogen. 


CHARLES DAVISON, B.A., Late Scholar 
of Emmanuel Colleze, Cambridge, 13th Wrangler, 1881, prepares Pupils 


for the Cambridge ®the Army, Public School, and other Examinations. 
Address —7, Ferngload, Stratford, E. 


| 
| 
| 
| 
| 
WANTED, SITUATION in PRINT- PRICE £7 10s. 
| 


This instrument has neither a spring nor chain, The motive 
power of the Barometer is obtained from seven vacuum 
chambers. 

It will register automatically with ink on a diagram, by 
means of an eight-day clock motion contained in the dmn, 
the fluctuations of the Barometer for a weet. An ilee ied 


description sent post free. x 
i 


WORKS by an EFFICIENT CHEMIST who is at present acting in JOFZN BROW. ING, 


that capacity inalarge Print-Works near Manchester. —Address B x 5, 63, STRAND, LONDONS vec 
b 3 , ' . 


B. WHEELER, News and Advertising Agent, 4, Pall Mall, Manchester. 7 ZV INVY wv 2n 
NEGRETTI & ZAMBRA’S 
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MAPPIN & WEBES 
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OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 


LON DO N e Holb ry m voa . ` d 
. orn Viaduct, 45, Cornhill, 6122 kertes Wears 
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MICROSCOPES. 


Unequalled byany other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
~N, Tollingto® Road, Holluway, N., London. 


THE’ VICTORIA UNIVERSITY, 
MANCHESTER. 


The Pgliminary Examination of the University will be held at the Owens 
College on MONDAY, OCTOBER ist, and the folowing cays. This 
Examination is open to all persons who have Matriculated (z e. entered their 
names int e Registers of the Owens College and of the University). 

For detailed information regarding Cowses of Study, Degrees, &c , appli- 
cation should be made to the Registrar 


A. T BENTLEY, M.A., Registrar 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


š SESSION 1883-4. @ 
I. DerparTygnt OF ARTS AND Law. 

II. DEPARTMENT OF SCIENCE AND ENGINEERING. @ 

Candidates for admission in these Departments must not be under 14 Years 
of Age, and those under 16 will be required to pass an Entrance Examina- 
tion in English, Arithmetic, and Elementary Latin, to be held on the 28th 
September. 

III. DEPARTMENT OF MEDICINE AND SURGERY. 

_ Students are required before entering to have passed one of the Pre- 
liminary Examinations prescribed by the General Medical Council. 

The Session in Departments I., II., and IIT, will commence on the 2nd 
Octobere 

IV. DEPARTMENT FOR WOMEN (223, Brunswick Street). 

The Session will commence on the 8th October. 

V. Evenine CLASSES. 

The Session will commence cn the 15th October. New Students will be 
admitted cn the roth, rth, and rath October, between 6.30 and 9 p.m. 

ENTRANCE EXHIBITIONS are offered for Competition at the beginning cf 
the Session in Classics, Greek Testament, Mathematics, Enelish and 
History, and also a Daunfesey Medical Scholarship, value £100. 

Prospectuses of the several Departments may be ottained at Mr. 
CoRNISH'S, Piccadilly, Manchester, and they will be forwarded from the 


College on Application. 
J. HOLME NICHOLSON, Registrar 


UNIVERSITY COLLEGE OF SOUTH 
WALBS AND MONMOUTHSHIRE. 


(To be Incorporated by Royal Charter with a Government Grant of £4000 
per annum). 








President-~Lord Aberdare. 
Vice-President—Mr. Henry Richard, | Principal—J. Viriamu Jones, B.A. 
M Oxon, B.Sc. Lond., Fellcw of 


University College, London. 





Treasurer—Sir H. Hussey Vivian 
Bart, M.P. 





ELECTION OF PROFESSORS. 
Che Council-Elect are now prepared to appoint PROFESSORS, LEC- 
@URERS, and DEMONSTRATORS as follows :— 
PROFESSOR OF GREEK. 
PROFESSOR OF CATIN. 
PROFESSOR OF MATHEMATICS AND ASTRONOMY, 
PROFESS@®R OF LOGIC AND PHILOSOPHY. 
PROFESSOR OF ENGLISH LANGUAGE, LITERATURE, AND 
HISTORY. 
PROFESSOR OF CHEMISTRY. 
PROFESSOR OF BIOLOGY. 
LECTURER ON WELSH LANGUAGE AND LITERATURE. 
LECTURER ON FRENCH LANGUAGE AND LITERATURE. 
LECTURER ON GERMAN LANGUAGE AND LITERATURE. 
LECTURER ON MUSIC. 
DEMONSTRATOR IN PHYSICS. 
DEMONSTRATOR IN CHEMISTRY. 


Te Chair of Physics will be filled by the Principal, and the appointments 
to the Chairs of Celtic, Enginee-ing, Geology, Mining and Metallurgy ël 
be made hereafter. 

The Stgpend of each Professor will be £300 per annum, and that of the 
Lecturers as follows: Welsh, £100; Music, £100; French, 450; German, 
450. ‘Two-thirds of the Fees will be divided amongst the Professors and 
Lecturers. The Salary of each Demonstrator will be 4120 per annum. 

The Principal and the Professors will form the Senate of the College. 

Jt is intended to open the College early in October. 

Applications, containing a full statement of qualifications age, and expe- 
rience, together with Testimonials and Personal References, must be in the 
hands of the Registrar before MONDAY NOON, August 20, accompanied 
eby $o Printed Cepies for d stribution among the Council. Further particulars 


may be obtained cn application t> 
IVOR JAMES, Registrar 
Town Hall, Cardiff, July, 1883 


FOR SALE.—A First Class Microscope 

°S (Binoeular), with Complete Set of Accessories and “numerous Objects; 
all in perfect cgidition. Price £50 (original cost £70).—Apply by Letter 
to C. X. Z. A., NaTugE Office, 29, Bedford Sheet Strand, W.C. 


e e ~ 





NATURE 


F Angsi 5 1883 
LIVING: SPECIMENS, FOR THE MICROSCOPE. 


THOMAS BOLTON, MICBOSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent his sub#ribers Lacinularia socialis, with drav ing 
and description. He has been Mowing at his Stand inethe Fisheries xhi- 
bitinn, Cristatella mucedo, Zoothamnium vibugculum, Spcngilla ieviatilis, 
Argulus foliaceus, Nitella, Volvox, ®felicerta, Bias Larva, &c. 

_ Weekly Announcements will be made in this place of Urganisms T, B. 
is supplying. e e @ ° . °” 


Specimen Tube, One Shillifg, post-fre®. 


Twenty-six Tubes in course of Six Months for Subscription of £% 18., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Nine Parts, rs. each. 


BRITISH ASSOCIATION 


FOR THE @ ° 


ADVANCEMENT OF* SCIENGE, 
f 22, ALBEMARLIZ STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held 
at SOUTHPORT, commenging on WEDNESDAY, SEPTEMBER 10. 
e 


PRESIDENT-ELECT, ares 


ARTHUR CAYLEY, Esg., M.A., LL.D., F.R.S., V.P.R:A.S., Sadlerian 
Professor of Mathematicsin the University pf Cambridge. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating frorn 187r, the acceptance of 
Memoirs, and the days on which they are to he read, &. now, as far as 
possible, determined by Organising CommitteeS for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the several 
Communications, that each Author should prepare beforehand an Abstract 
of his Memoir, of a length suitable for insertion in the published 77azsac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August z2, addressed 
thus :—'‘ General. Secretaries, British Association, 22, Albemarle Street, 
London, W. For Section.....ceesssssscssssssenee Authors who cemply with 
this request, and whose Papers are accepted, will be furnished Jefore the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested to send information theregf to. the SECRETARIES In a 


separate note, 
T. G. BONNEY, Secretary 


UNIVERSITY COLLEGE, LONDON. 


e 

The SESSION of the Faculty of Medicine will begin on OCTOBER rst. 

The SESSION of the Faculties of Arts and Laws and of Science will 
begin on OCTOBER and. : i f 

nstruction is provided for Women in all subjects taught in the Faculties 
of Arts and Laws and of Science. : 

Prospectuses and Copies of the Regulations relating to the Entrance and. 
cther Exhibitions, Scholarships, &c. (value abuut 420c0) may be obtained 
from the College, Gower Street, W.C. 

The Examinaticn for the Entrance Exhibitions will be held cn the 26th 
and 27th of SEPTEMBER. 

The School for Boys will reopen on SEPTEMBER 25th. - 

The College is close to the Gower Street Station of the Metropolitar 


Rall í 
allway TALFOURD ELY, M.A., Secretary 


LEEDS MECHANICS’ INSTITUTION 
AND LITERARY SOCIETY. 


WANTED, from the roth SEPTEMBER next, a SCIENCE MASTER 
for the Day and Evening Classes in connection with the above Institution. He _ 
will be required to teach Theoretical and Practical Inorganic and Organic 
Chemistry and Metallurgy. Previous practical t®ining in Chemical Analy- 
sis indispensable. Fixed Salary, 4200 per annum, with share of results, 
which during the past two years have produced for the Teachergw average 
of £100 per annum. p ; i 

Applications, with full particulars and testimonials (not more than three 
in number), to be addressed to the SECRETARY, Cookridge Street, Leeds, not 
later than SATURDAY, AUGUST ruth. 

W. J. NEILD, 


C. ENGLAND, \ Hen. Secs. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on MONDAY, OCTOBER rst, with 
an Introductory Address by A Pearce GouLp, Esq. The Medical School, 
which has lately been considerably enlarged, provides the most complete 
means for the education of Students preparing for the University of London, 
the Colleges of Physicians and Surgeons, and the other licensing bodies. 

Two Entrance Scholarships of the annual value of £25 and 420 per 
annum, tenable for two years, and an entrance Science Scholarship, value 
£50, will be competed for on SEPTEMBER 2gth and following days. — 
Further information may be obtained from the Dean or the Resident 


i he Hospital. 
Medical Officer at the Flospita ANDREW CLARK, Dean 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Criental Stone Cuiter and Dealer, has 
on sale Specimens of the above; also Cut Pregtous Stones in all Colours. 
Precious Stones valued agd bought. 


12, FRIBH STREET, SOHO, W. 
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LONDON HOSPITAL MEDICAL 


COLLEGE, 


TURNER STREET, ILE END, E. 


DEMONSTRATOR OF PRACTIGAL CHEMISTRY.—The College 
Board is prepared to receive application fyym Gentlemen desirous of holding 
thl Appointment. 

The Demonstrator will $e required to hold Classes daily throughout the 
Summer Session, and also to hold Ci&tses fur the Preliminary Scientific and 

¿Other Examinations. Salarv, 4100a year, anda proportion of the Fees 
paid for Classes. g e 

Applic&tions, with Cries of Testimonials, to be sent on or before 

SEPSEMBER rst, 1883. to the Warden, from whom further particulars may 


be obtained. 
° MUNRO SCOTT, Warden 


SCIENTIFIC SPECIALTIES and IN- 


STRUMENTS wanted to Manufacture.—ABBEY & Co., 12, White- 
hart Street, Catherine Stet, Strand, W.C. 


' TO ASTRONOMERS. 


Intending Purchasers of Telescopes should send for ‘‘ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CARVER (maker of the 37-inch 
Ealingelieflector, &c.), and “Appendix,” cohtaining important Testimonials 
as to their efficiency, &c.,&c Post free Nine Stamps. - 


G. CALVER, F.R.A.S., 


HILL HOUSE, 
= WIDFORD, 
° CHELMSFORD. 


N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOME SPECIMENS OF THE Al- 
FIANELLO METEORITE THAT FELL FEBRUARY 16, 1883. 
ee some Rare ayb CuoickE MINERALS, FOREIGN ROCKS, 

Ce, &c. 











List on Application. 
Hammers, Chisels, acd Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 
Biubipe Cases and Apparatus. 
Catalogues free. 
: SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gnciss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &e., rs. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 
GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL. 


> a 





New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
€or Migroscope free on application of 


JAMES R. GREGORY, 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


RROFESSORS of BIOLOGY supplied with 


all Specimens by 8 
E. WADE WILTON, Northfield Villas, Leeds. 


——_——— or. — OOOO 
On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. | Joux A. Power, M.D. 
EDWARD A.eFircu, F.L.S. J. Jenner WEN, F.L.S. 
F. BucHANAN WuirTe, M.D. 

Contains Articles by well-known Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. i 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and@vccasidhal Lirmocrarurp and Curomo-Litue- 
GRAPHED PLATES. à 

SIMPKIN, MARSHALL, & CO, Stationers’ Hall Cceur’. 


$ 
THE QUARTERLY REVIEW, No. 311, 


Is Published THIS DAY. 


CONTENTS. P” 
I.—DEAN SWIFT IN IRELAND. 
II.—PROGRESS OF MEDICINE. 
III.—THE REAL LORD BYRON. 
IV.—-MODERN FARMING. d 
V.—FARRAR’S ST. PAUL AND EARLY CHRIJTIANITY. 
VI.—THE RACES OF EUROPEAN RUSSIA.e ° 
VII.—~ENGLISH LITERATURE. am 
VIII.—THE INDIAN CRISIS. S 
IX.—THE FUTURE OF PARTIES AND POLITICS, o 


JOEN MURRAY, Albemarle Street. e® 


MACMILLAN’S MAGAZINE, 
No. 286, FOR AUGUST, Price rs. 


e CONTENTS, 
t.—‘ The Wizard’s Son.” By Mrs. Oliphant. 





Chapters XXVIII.—XXX. 


2.—‘* The Pulse of Engligh Art in 1883,” e 

3.—‘' Irish Local Govegnment.” 

4.—‘‘ Ranche Life in the Far West.” e 
5-—‘ Two Turkish Islands To-day.” 

6.—“' Francis Garnier. . 


7.—‘‘ On some Recent Theatrical Criticisms ” 
8.—*“ Fortune's Fool.” By Julian Hawthorne. 
9g.— Review of tfe Month.” 


MACMILLAN & CO.. LONDON. 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD. 
The Organ of the Country Brewers. e 


“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests ® 
„Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 

Singe copies 1s. each. Registered for transmission abroad. 


Offices—s. Bond Court, Walbrook, London, E.C. 


LELECTRICITE 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositiens électriques, et de tous les 
progrès de l'électricité. ° 


Rédacteur en chef: W. de FONVIELLE, 
E. de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 


LE FEVRE AND CO., ENGINEERS, 


26, BUDGE Row, CANNON STREET, LONDON. . ẹ 
Specimen Copy sent post free. 


On the xst of every Monik. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BRITTEN, F. L.S., British Museum. 
CoNTENTS :—Original Articles by leading Botanists.— Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings cf Societies. 


Price 1s 3g. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British Jand and fresk- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of eoolggy. 
There are occasional woodcuts. 


JOHN VAN VOORST, 1, Paternoster Row. 


Chapter$XLIV.—XLVI,. 





GREEK and ROMAN COWNS. , Catalogue 


of the Collection formed by GEORGE SIM, F.S.A. Scot., Edinburgh. 


4to, price 21s. è š 
MACMILLAN & C.*%., LONDON, °® e 
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EMERALDS. 


Ne 
NOW PERDE PARTS XVII. » XVII. (DOUBLE NUMBER), SKETCHES TO sa ae IS IGUMEN IN. 


+ Demy 8vo, cloth, with 


o ° NATURE 
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° “THE GREAT 
MR. STREETER, “DIAMONDS OF THE WORLD.” | 


GEM MERCHANT AND GOLDSMITH, 


BOND STREET, W. 


NO LOWER STANDARD OF GOLD USED 


THAN 18-CARAT. 


PRICE 7s. 


PM oust, 2, 1883 ° 


. By E. V , STREETER, F.R.G.S,, 
Gold Medallist ofthe Roy al Order of Tidene; &c. , &e, 
SECOND EDITION. oe 38. 6a, ° ° 


“ PRECIOUS STON S AND GEMS.” , 


LONDON, CEYLON, JAPAN.| ® By E. W. sTREPTER» F.R.G.S., dc. 


Turrp Epition. Price 15s. d 


BELL & SOB, York Street, Covent Garden. 


A DICTIONARY: 
MUSIC AND ‘MUSICIANS. 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 
Epirep BY Sır GEORGE GROVE, D.C.L. 


Director of the Royal College of Music, Sc. 


XIV., price 3s. 6d. each. 





ve THE CHOLERA. 





Vols. I. and II.—Price ais. each. 


Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG. 


Parts XV., X VI., price 7s. 


Illustrations in Music Type and Woodcut. Also published in Quarterly Paws. Paris I. to 
Parts XVII., XVIIL., price 7s. Cloth Cases for binding 


Vols. I. and IT. , price is. each. mae a 
MACMILLAN AND CO., LONDON. 


A HISTORY OF ASIATIC CHOLERA, 


FROM THE 


EARLIEST TIMES UNTIL THE YEAR 1876. 


By C. MACNAMARA. 


Crown vo, Ios. 6d. 


PARALLEL ROADS OF GLENROY: 


MACMILLAN & CO., LONDON. 


m Ready tsp August. Demy 8vo. Price 5s. 


THEIR ORIGIN eR RELATION TO THE GLACIAL PERIOD 





e NOW SN 


ND TH 


E DELUGE. 


By jas MACFADZEAN. 


Publishers— JOHN MENZIES & CO., Edinburgh. 
J. MAXWELL & SON, Dumfries. 
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The Saturday Review, 
May 12th, 1883, says:—We 
can honestly add that the 
unmounted edition (£2 2s.) 
of Messrs. Loetts’s Atlas is 
beyond all question the 
cheapest full compendium 
of geographical information 
to be obtained, and the 
mounted form (£5) one of 


PLET E the most handsome,” 
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M.A., Fgllow and Tutor of Sidney Sussex College, Cambridge. Crown 
MĄSÇMILLAN & CO., London. 
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THE “HANSA n 


Published since 1864 in Hamburg, is the only” indepatident professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Cntiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent sopplemenn and drawings. Subscription 
ar any time ; preceding numbers of the year furnished subsequently. Price 
12s. for twelve months. Advertisements 4d. a line widely spread by. this 
paper; considerable abatement for 3, 6, 12 months’ insertion, Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W.v. Freepen, M.R., Hamburg, Alexander Street. 8. 








16s. per + ADN., 20s. Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortsclgitte in dep 
Naturwissenschaften. 
Herausgegeben von Dr. WILHELM SKZAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 165. Speci- 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
mence the XVIth volume. 

Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forware®? an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &e., &c. 


° MINERALS“ AND PRECIOUS STONES, 


Mr. BRYCE- WRIGHT begs to call attention to his exten- 
sive and valuable®collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all times be selected a 
moderate prices. 

Boxes sent on approval to any part of the world. 

Gems and Precious Stones can be purchased either mounted 
or unmounted. 


BRYCE-WRIGHT, 
Mineralogist and Expert,in Gems and,Precious Stones. 
204, REGENT STREET, LONDON, W. 
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$- 
Yearly 6. gre a : e... 28 0 
Half-yearly . R <a: ig. Uae. 14 6 
> a Quarterly ....297.... 76 
To the United @States, ghe Continent, and all places 
within the Postal Union :— 
m ( e e e d. d. 
p E Yeay Noa eo a a 30 6 
e Half-yearly . i a, ives cae. cat. ER 6 
Quarterly . 2: ea cs 1 es ce. 28-8 


CHARGES for ADVERTISEMENTS. 


Three Ignes in C@lumn 2s. 6d. gd. per Line after. 
& 


s d 
One-Eighth Page, or Quarter Column . ; o I8 6 
Quarter Page or H&lfa Columů. . . .. . II5 0 
Hatfa Page, ora Column. , we ee Ce > 350 
Whale Page . . .. g 6 6 0 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE 29, BEDFORD STREET, STRAND, W.C, 





H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 


Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 


Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTR SECTION, 72pp. PHOTOGRAPHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also at 
3A and 4, LITTLE QSRITAIN, and 9. KIRBY STREET, E.C. 


ACCIDENTS !—64, CORNHILL. 


NO MAN IS, SĄFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
1,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiumis. 
Bonus allowed to Insurers after Five Years. 


£ 1,840,000 
HAS BEEN PAID AS COMPENSATION, 


Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOJEL BUILDINGS, CHARING CROSS, 
e OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamif@ Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the prctection of every description of building éræn the 

destructive effects of lightning. 


NEWALL & CoS 


PATENT am 


COPPER LIGHTNING CONDUCTOR,” 


As applied to all kinds of Buildings and Shipping in all parfs of the world 
with unvarying® success, is the most Trustworthy, most Effectiy e, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulate rs being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures :afety 


in any storm. = 
R; S. NEWALL & CO., 


@ 
130, STRAND, Y.-C. ; 36, WATERLOO ROAD, LIVFRPUOT ; 
68, ANDERSTON QUAY, GLASGOW. 


MANUFA®TORY—GATESHEAD-ON-TYNE,’ 
Ge es tee 


SBCOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS -+ 


ILLUSTRATED, CLASSIFIED, DESCRIPT!1 © 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


NOTICE OF REMOVAL. 


JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT “II*1K ERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST., AND 2, FOSTER Lanr). 


HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microse pe. 


— = —P = — -n — m 


In Crown 8vo, Price 5s. ® 

A MANUAL of ANCIENT GEOGRAPHY. 
Translated from the German of Dr. H. KIEQERT. o r 

MACMILLAN & Cò., Londqg. 








WINDOW DECO 


This is a series of Transparent Designs from the simplest to the most 





“GLACIER” 


elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
Glass, at a very small cost. The advantages of this invention will be appre- 








clated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from view, apd the beauty of the interior enhanced, while the labour of 
affixing is no more than a pleasant pa@ime and exercise of skill, in which 
ladies and children can take part. 


| 

: The most perfect Substitute for Stained Glass. 
| ILLUSTRATED PRICE LIST ON APPLICATION. | 

Samples of the Patent “ Glacier,” per post, One Shilling, 

| 

| 

| 


A variety of Windows fitted with the Patent *‘ Glacier” can be seen at 
PERRY & Co.’s Establishment, Holborn Viaduct, London. 


Manufactured by i | 
McCAW, STEVENSON, & ORR, BELFAST. 33 


SOLD BY | a - 
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VEY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain,] n e 
SUCCESSORS TO W. LADD & CO., 


INSTRUMENT MANUFACTURERS, 


z BEAK STREET, REGENT STREET, LONDON, W. ¢ 


_ NEW FORM OF PORTABLE 


‘TESTING GALVANGMETER, . . 


ACOUSTIC APPARATUS OF ALL: KIN D's.’ 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


TIFIC WORTH PES.. 


The following is a Dg of the Portraits that have appeared in the above Serigs. 


e 

MICHAEL FARADAY., 
- THOMAS HENRY HUXLEY. © 

CHARLES DARWIN, 

JOHN TYNDALL. Š 

GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

ADOLF ERIK NORDENSKJÖLD. 


SIR WILLIAM THOMSON. A 
HERMANN L.°F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. ° 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRÉ DUMAS® 
RICHARD OWEN. š 
JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 


e WILLIAM SPOTTISWOODE. 


e Proof impressions of these, printed on India 


the Set of 21 Portraits in a Handsome Portfolio for 


45 10s. od, carriage paid. 


paper, may be had from the Publishers, ee 5s. each, or 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. ° 
Cheques and P.O.O.'s payable to MA CMILLAN & CO, 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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OFFICE OF "NATURE," 29, BEDFORD STREET, STRAND, O O O 0t U U O 
SANDERSON & Co. FERNS, A SPECIALITY. 


Sole Inyentors of the Solid Copper Tape 
LIGHTNING CONDUCTOR 
ergths, without Jois, as supplied by them to Her Majesty’s 
Government ahd the Colonies ; the Italian Government, the Argentine Re- 
public, and other Foreign Governments; the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c. 
Chimney Shafts Repaired, Hooped, Raised, Pointed, 
out Stoppage of Works. Lightning Coaductors | Ins 
Experienced Electricians. Electric Bells, Speaking 
the most Improved Principles. 


LEADENHALL HOUSE, 10, LEADENHALL STREET, E.C. 


In Continuou 


or Straightened with- 
ected and Tested by 
‘ubes, &c, fitted on 


__LEADENHALL HOUSE, 10, LEAD 
-° JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 





, e PÆRIODICA. 
Annalen der Physik und Chemie. Herausgegeben von 
GILBERT (vh 1799 bis 1824), von POGGENDORFF (von 1825 bis 1876), von 


G. WiepEMaNn (seit 1877). Jahrhch 3 Bde. oder 12 Hefte, 8° M31. 

Beiblätter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jährlich r2 Hefte. 8°. M 16. 

Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘“ Journal fir technische und öconomische Chemie ’’) herausge- 
geben von Erdmann, Schweiger Seide’, Marchand, Werther; (bis 
186)). Neue Folge (seit 1870) herausegegeben von H. Kose und E. v. 
Meyer. Jährlich 2 Bände in 22 Heften. 8° 22. 

Vollständige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 

e zugesandt. 


In Fcap. 8vo, Price 3s. 6. © 


ELEMENTARY LESSONS IN THE 


SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER, 
F.C.S., M.R.A.C., Examiner in the Principles of Agriculture under 
the Government Department _of Science, sometime Professor of Agri- 
cultural Science, University College, Aberystwith. 


MACMILLAN & CO., London. 
THIS 


k EER mA “Sy i i $ $ pi 
MOLEO) TELOR Eak > MEDICINE 
AAE a Bere ae e as - ely Pt 
Certain Cure fae all Disorders of the LIVER, STOMACH 
AND ROWELS. A Great PURIFIER of the BLOOD; a 


E@verful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and es unequalled in Bemale Complaints. 
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Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes, 


Our ILLUSTRATED CATALOGUE (rice 6d.), contains much 
valuable information, as well as “ Hints on Fern C ultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on gpp ication. 


W. & J. BIRKENHEAD; - 
FERN NURSERY, SALE, NEAR MANCHESTER. 


o. TISLEY “& © 
pe 


OPTICIANS, 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE ° 


An Instrument for $bserving the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible derffonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 
The PHONEIDOSCOPE, with 3 Disks, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S.C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic A paratus, with Drawings and 
Description of the H armonograph, Post Free, 2d. 
iJ 
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Messrs. MACMILLAN & CO’S NEW BOOKS. 


THE VOYAGE QF THE “WANDERER,” R.T.S.. 


> FROM THE JOURNALS AND LETTERS OF C. & S. LAMBERT. 
j EDITED BY GERALD YOUNG. e 
With Numerous Hustratlons, Coloured and Plain, after Drawings by R. T. PRITCHETT and others; and a Map. 





CONTENTS. . 


At Home in Chili. 

Fatou Hiva and Resolution Bay.— 
Taouata. . 

Nouca Hiva.—Peacock Atoll and Tahigi . 

Mecrea and Borabora. 


es 
From Cowes—To Vigo and Lisbon. 
Cintra—Montserrat gnd Collareg. 
From Madeira to Gaboon. 
Saint Helena and Bahia. ° 
Rif Dr, Gunning.— The Emperor and 


t Queen Emma and Queen Kapiolani.— 

Maui, — From Honolulu to Yokohama, 

Kobe. — Osaka.— Kioto. — Holy Island 
and the Inland Sez. 


Hong Kong.—Canton and Singapore. 


Empress of Brazil. 

Monte Video,-eMr. Shennan and Ne- 
gretti. 

Valdez Peginsula and Chupat. 

sandy Point. — Plizabeth Island and 
Fitzroy Channel, 

Otway Water,—Puerto Bueno.— Chasm 
Reach.—English Narrows.—The Gulf 
of Pefias.— Coquimbo. 


Tonga Tabu. 

Levuka.—King Thakombau.—Th® Fly- 
ing Squadron. — Mekimekis, — The 
Rewa River. 

An Old Cannibal.—From Fiji to Hono- 
lulu. 

Kona.—Hilo.—The Volcano.—Kilaua. 


PRINCIPAL ILLUSTRATIONS. 


From Singapore to Ceylon, Suez, Cairo, 
Jerusalem, and Beyrout. 

Damascus, Cyprus, Constantinople, 
Malta, and Syracuse, 

Palerma, Naples, Rome, Cagliari, Al- 
giers, Grenada, Gibraltar, Queenstown, 
and Cowes. 

Abstract from Log-book of the Wanderer, 


The Wanderer, Chorillos, after the War. ' Gaboon. 

Ahi Atoll, z Flying Squadron, Levuka. ! Water Gate of Sacred Island, Inland 
Lost and Saved. La Compañia. | Sea, Japan. 

Kilaua, Hawatie «s Kawachi, Inland Sea, Japan. | Cormorant Rookery, St. Marta. 

Return of Coquimbo Regiment from Peru. La Serena, Chili. l Toki. 


Fatou Hiva, Marquesas. 
La Senéra and Compañia, 
Raiatea Reef. à e æ 
Borabora. 


Sandy Point. 
Rewa River, Fiji. 
The Loo Fort, Funchal. 


Straits of Magellan, Icy Channel. 
The Old Crater, Kilaua. 
Route Map. 
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WITH A PREFACE BY CHARLES DARWIN. ° 


THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. 


Translated and Edited by D'Arcy W. THOMPSON, Jun., B.A., Scholar of Trinity College, Cambridge. With a Preface by 
CHARLES DARWIN, F.R.S. With Iilustrations. Medium 8vo. 21s. 

“Prof, Miller is the minutest, the most patient, and the most statistical of naturalists, .... 
Fertilisation of Flowers’ has long been accepted as a classic in the subject with which it deals, . . . and we are at least presented with 
it in an English dress not unworthy of the original work. . . . The translator has performed the task of editing Prof. Miiller’s 
work for an English audience with excellent judgment. .. . It will be invaluable as a guide and text-book for the English 
observer. Nothifig could be more delightful, even fer the amateur gardener, than to read and master scme of Miiller’s desc€ptions 
of the mode in w8ich certain familiar plants are fertilised, and then test and verify the truth of the statements by obserVations i his 


own garden.”— Fall Mall Gazette. e ° ° 
MR. FRANCIS GALTON’S NEW BOOK. 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP- 


MENT. By FRANCIS GALTON, F.R.S., Author of ‘‘ Hereditary Genius,” ‘‘ English Men of Science,” &c. With 
Illustrations. Demy 8vo. 16s. 
eé‘ These ‘Inquiries’ will be found full of interesting and novel facts ard information, so that every chapter is of value for its 
own take wholly apart from its connections with a)] the others. Mr. Galton has taken note of the varied hereditary faculties of 
different men, and of the great varieties in different families and races, in order to try to trace out how far history may have shown 
the practicability of supplanting human stock by better strains.”—British Quarterly Review. 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK, OF. 


By PERCY FARADAY FRANK@AND, Ph.D., B.Sc®, F.C.S., Associate of the Royal School of Mines, Demor strator 
of Practical and Agricultural Chemistry in the Normal School of Science and Royal School of Mines, South Kensington 
Museum. Founded upon “ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. KRocKER. Crown Wo. 7s. 6d. 


ELEMENTARY APPLIED MECHANICS. By THOMAS ALEXANDER, 


C.E., Professor of Engineering in the Imperial College of Engineering, Tokei, Japan; and ARTHUR WATSON 
THOMSON, C.E., B.Sc., Professor of Engineering at the Royal College, Cirencester. Part II. TRANSVERSE STRESS, 
upwards of 150 Diagrams, and 200 Examples carefully worked out ; new and complete method for finding, at every point of 

a beam, the amount of the greatest bending moment and shearing force during the transit of any set of loads fixed r@latiyely 

to one another—e.g. the wheels of a locomotive; continuous beams, &c., &c. Crown 8vo. Ios. 6a. Toney 

“In this second volume the subject of stress and strain is treated in a systematic manner. Students not familiar with the 
integral calculus will be able to apply the results given in connection with curvature, slope, and deflection of beams, the steps in 
the integration beng filled in, which will be an assistance to some. Chapters on twisting, bending of™struts,sand some other 


His great work cn ‘The 


important points, haye beeg added,to make the work con.plete, which is the kind of treatise students want.’”—J/roz. ‘ 
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” ASTRONOMICAL, TELESOOPES. 


; , FINEST POSSIBLE QUALITY. . . 
ating AVigy Lens, best mounting, Xc., ke. £5 o | 3yin. Wray Lens, best mounting, &c., &g Ars 15 
o` e 





agi. + do. ° do. do. 47 To | gin. do. do. doe £25 "o 
r 3in. ~ edo. do. do. 412 10 | 4din. do. do. ° do ` £40 o 


ny 
THE STUDENT'S EQUATOREAL, with 3tin. lens, our own make, 3 Eydbieces, &c,, Equator@al Stand an GIA AZO: 
New Illustrated Catalogue, 3 stamps. ° 
THE * SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an ada 
telescope for Photographic Solar Spots, &c., complete... , a eae ‘Sis pi let we oe .. £2 2 0 
«TE MERVEILLEUX ” ¥ plate, complete dry plate apparatus is sai “ii sis sie wins fe gl. TO 
“LE MERITOIRE” j plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &c. &c. ZI 11 6 
. THE“ INSTANTOGRAPH,” with bgst lens, instantaneous shutter, screw motion to tail board, andgvery regent 
improvement ... ai x Jes T nee ee aee Sas 


ptor to fit it to any ° 





® $ Titustinted Photo Catalogue a Hs ms T 
e J. LANCASTER & *SON, MANUFACTURING OPTICIANS,” BIRMINGHAM. 
————— ee -”e-.-0-0.---" _——Oe_"””-O?O?“O_LOUOS & 
CEAR ES CoPPrPoC, 
G 3 BARTNER WITH R. & J. BECK,) . 


. 100 NEW ¿OND STREET, LONDON, W. = 
OPTICIAN | | | «THE JEWEL” 
| 





e AND FIELD GLASS 
` MANUFACTURER 

B IN BRASS JAPANNED FRAME, 

ae OF 


Covered with Teather, especially 
Constructed, and strongly recom- 
mended™r Tourists’ Use. 


SCIENTIFIC 


INSTRUMENTS, 
Opera and Field Glasses. 


IN COLLAPSING LEATHER 
CASE, 
© 


40s., 44s., or 50s. 
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. °100 NEW BOND STREET, LONDON, W. 
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CANTRELL & COCHRANES 


CELEBRAT E D 
eo AROMATIC GINGER ALE, e For which 
er Majesty io SPARKLING MONTSERRAT, Nineteen qoid 


° Imperial ° and Prize 


House’ of CLUB S$ O DA, AND Medals have 
Parliament. . MINE RAL WAT ER S | teen Awarded. 


May be had at the principal Hotels, and from Chemists, Wine Merchants, and Grocers throughout the United Kia$dom. 
ORDERS OF TWO GROSS CARRIAGE PAID. 


Works—BELFAST and DUBLIN. 
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E gs Sb “MOST EFFECTIVE IN SKIN DISEASES Zavcz7), | 
7a SUITABLE FOR ALL CLIMATES 
& PROTECTS FROM INFECTIOUS DISEASES.” 
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BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE, 
22, AEBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held 
at SOUTHPORT, .compencing on WEDNESDAY, SEPTEMBER 19. 


PRESIDENT-ELECT, ` 
ARTHUR CAYLEY, Esg., M.A., LL.D., F.R.S., V.P.R.A.S., Sadlerian 
Professor of Mathematics in the University of Cambridge. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under An affangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organising Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the several 
Communications, that each Author should prepare beforehand an Abstract 
of his Memoir, of a length suitable for insertion in the published 7vazsac- 
tions of the Association, and the Council request that he will send it, together 
with the criginal Memoir, by book-post, on or before August 22, addressed 
thus :—-‘‘ General Secretaries, British Association, 22, Albemarle Street, 
London, W, For Section......ssecessessesesseeee” Authors who comply wit 
this request, and whose Papers are accepted, will be furnished de/orve the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested t@send information thereof to the SECRETARIES in a 
Separate note. T. G. BONNEY, Secretary 


——— nr OS eee 
FOR’ SALE.—A First Class Microscope 


(Binocular), with Complete Set of Accessories and numerous Objects; 
all in perfect ccndition. Price £50 (original cost £70).—Apply by Letter 
to C. X. Z. A., NATURE Office, 29, Bedferd Street, Strand, W.C. 


HAPPI & WEBB S 
Mieg ake ent CHESTS 














PLATE 


—1e Sy 


AUM ee CQMPLETELY 
AN S va E N FITTED. 
` N ANZ —— N , H P 
Ni ‘== WM All Sizes in Stock. 
SPECIAL 
DETAILED LIST 
FREE, 





OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

MANUFACTORY —The R yal Plate and Cutlery Works, SHEFFIELD. 





THURSDAY, AUGUST 9, 1883 


CUTLERY 
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[PRICE SIXPENCE 


[All Rights are Reserved 


SELF-REGISTERING ANEROID BAROMETER., 
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This instrument bas neither a spring nor chain, The motive 








. power of the Barometer is obtained from seven vacuum 


chambers, 

It will register automatically with ink on a diagram, by 
means of an eight-day clock motion contained in the drum, 
the fluctuations of the Barometer for a week. An illu-trat d 
description sent post free. m 


PRICE £7 10s. *• œ 
JOHN BROWNING, 


63, STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA’S 
THEODOLITES, 





TRANSIT INSTRU- 
MENTS, LEVELS, 


: Circumferentors, 
Y MINERS’ DIALS, 
PCCKET COMPSSSES, 


POCKET SUN 
DIALS, 

Univer al for North and 
South I atitudes, 
ANEROID BAROMETER, 
WITH ALTITUDE SCALE, 
THERMOMETER, AND 
COMPASS, IN FLAT 
POCKET CASE, 
VARIOUS FORMS. 


Tustrated Price Lists paed Free. 


NEGRETTL & ZAMBRA,- 
SCIENTIRIC INSTRUMENT (TAKERS PO 


; Her MAJESTY THEgQUEEN, 
Holborn Viaduct, 45, Cornhill, æ 122, Regent St., London. 
PHOTOGRAPHERS—CRYSTAL PALACK@SYDEN HAM 


oe 


. Lecturers as follows: Welsh, £100; Music, 


E NATURE. 


i : d 


‘ 
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MICROSCOPIC OBJECTS 


Of superlative eperfection, illustrating Histology and every branch of 
Microscopy. 


as Catalogues post [rec and gratis on application. 


“NEW EDITION, 1880, NOW READY. 


EDMUNDWHEELER, 48n, Tollington Road, Holloway, London, N. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON. 


DEAN, Professor Huxury, P.R.S. 


Biclogy—Professor Huxley, P.R.S. 
Miging—Prof. Warington Smyth, F.I@S. 
Chemistry—Prof, E. Frankland, F.R.S. 

® Mechanics and Mathematics— Prof, Goodeve, M.A. 
Physics—Prof. F. Guthrie, F.R.S. 

: Geology—Prof. J. W. Judd, F.R.S. @ 
Metallurgy — Prof, W. Chandler Roberts, F.R.S. 
Astronomy—Lecturer, J. Norman L.ockyer, Ega F.R.S. 
Apriculture—J. Wrightson, Esq., F.C.S. 


Next Session begins OCTOBER rst. 
Full Particulars can be obtained from the REG:STRAR. 


OWEN’S COLLEGE, MANCHESTER. 


A COMPLETE COURSE of TECHNOLOGICAL CHEMISTRY, 
extending over Three or Four Years, is given at the College. It offers to 
Studentsg@ntending to devcte ıhems:lves more especially to Applied Che- 
mistry a ‘lhorough Training in those Branches of Instruction which form 
the Scientific Foundation of the Subject. 

The College Certificate is granted to Students on the successful completion 
of the Course. 

Syllabuses of the Ccurse, ccntaining Particulars of the Several Classes, 
Fees, &c., will ke forwarded on application. 


J. HOLME NICHOLSON, Registrar 








` 


METALLURGICAL DEPARTMENT, 
KING’S COLLEGE, LONDON, 


Under the direction of Prof, A. K. HUNTINGTON. 





In the Laboratory Metals and Alloys are examined mechanically with the 
aid of powerful Testing Machinerygas well as chemically; Extraction and 
Manufacturing P@cesses investigated, and Assays and Analyses made. 

A few Freg Entries to the Division of Studies (day or evening) are 
obtainable through the City and Guilds Institute. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


(To be Incorporated by Royal Charter with a Government Grant of £4000 
per annum). 





Presient--Lord Aberdare. 

ee dent Me, Henry Richard, 

Treagurer—Sy H. Hugey Vivian 
Bart, M.P. 


Principal—J. Viriamu Jones, B.A. 
Oxon, B.Sc. Lond., Fellow of 
University College, London, 








© ELECTION OF PROFESSORS. 
The Council-Elect are now prepared to appoint PROFESSORS, LEC- 
TURERS, and DEMONSTRATORS as follows :— ; 
PROFESSOR OF GREEK. 
PROFESSOR OF LATIN. 
PROFESSOR OF MATHEMATICS AND ASTRONOMY. 
PROFESSOR OF -LOGIC AND PHILOSOPHY. 
PROFESSOR OF ENGLISH LANGUAGE, LITERATURE, AND 

HISTORY. 

PROFESSOR OF CHEMISTRY. 
PROFESSOR OF BIOLOGY. 
LECSURER ON WELSH LANGUAGE AND LITERATURE. 
LECTURER ON FRENCH LANGUAGE AND LITERATURE. 
LECTURER ON GERMAN LANGUAGE -AND LITERATURE, 
LECTURER ON MUSIC. 
DEMONSTRATOR IN PHYSICS. 
DEMONSTRATOR IN CHEMISTRY, 


The Chair of Physics will be filled by the Principal, and the appointments 
to the Chairs of Celtic, Engineering, Geology, Mining and Metallurgy will 
be made hereafter. 

The Stipend of each Professor will be £300 per annum, and that of the 
4100; French, 450; German, 
#50. wo-thirds o£ the Fees will be divided amongst the Professors and 
Ledturevs. The Salary of each Demonstrator will be £120 per annum. 

The Principal and the Professors will form the Senate of the College. 

Jt is intended to open the College early in October. 

Applications, containing a full statement of qualifications, age, and expe- 
rience, together with Testimonials and Personal References, must be in the 
hands of the Registrar before MONDAY NOON, August 20, accompanied 
by go Printe Copies for distribution among the Council. Further particulars’ 


btai lication t : 
may We obtaineton appi cation toe IVORgJAŅES, Registrar 
Town Hall, Cardiff, July, 1883 
e 
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LIVING SPEGIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57 NEWHAI® STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers Pre tococcus pluvialis inthe'red 
stage, with drav. ing and description. gie has be& showing at his Stand 756 
in the Fisheries Exhibition, Oyster Spat, Cristatella mucedo, Lacinularia 
socialis, Zoothampium arbuscula, Lucernariqgauricula, Vclvox gglobgtor,.e 
Nitella translucen’, and a new Rotifer, just @iscoveyed, Asplanchn phora. 

Weekly Announcements will be made in this place of Organisms T. P. 


is supplying. ° 
Specimen Tube, Owe Shilling, post-free. 


Twenty-six Tubes in course of Six Months for S ubscription of £1 IS., 
or Twelve Tubes for ros. 6d. x 


Portfolio of Drawings, Nine Marts, rs, ech. 


BEN NEVIS METEOROLOGICAL 
OBSERVATORY. 


The DIRECTORS are pi@pared to receive APPLICATIONS for the « 
POST of SUPERINTENDENT. He is expected to enter o ; duties 
by SEPTEMBER ist, at a Salary of £1co per annum. Arrangements as 
regards maintenance to be afterwards agreed upon. 

Applications to be sent to the SECRETARY, Scottish Meteorological Society, 
122, George Street, Edinburgh, on cr befcre the zoth inst. 


ST, THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. a 


The WINTER SĘSSION of, 1883-84 will commence on OCTOBER ist, 
when an Introductory Address will be delivered by F. Lz Gros CLARK, 
Esq., F.R.S., at 3pm. i á j 

Two Entrance Scholarships, of £100 and £60.-respect.vely,,open to all 
First-Year Students, will be offered for competition, ‘Ihe Examinaticn will 
be held on the 3rd, 4th, and sth of OCTOBER, and the Subjects will be 
Chemistry and Physics, with either Bctany or Zoology at the cption of the 
Candidates. f aa 

Special Classes are held throughout the yeaf?r She “ Matriculation,” 
‘¢ Preliminary Scientific,’ and ‘‘ Intermediate M.B.” Examinations of the 
University of London. ; 5 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinaticns, as also several Silver and Gtld Medals. 

The Fees'may be paid in cne sum or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent- years, also for 
Dental Stud=nts and for qualified Practitioners. 

Several Medical Practitioners and Private Families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
inspected and approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Secretary, G. 


RenpDxs, Esq. 
W. M. ORD, M.D., Dean 


UNIVERSITY COLLEGE, LONDON.’ 


PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION OF THE 
UNIVERSITY OF LONDO. 


The following Classes meet the requiréments of Candidates :— R 
Chemistry—Professor Williamson, Ph. D., F R.S. 
Experimental Physics—Professor G. C. Foster, F.R.S. 
Zoology—Professor Lankester, M.A., F.R.S. 
Botany and Vegetable Phynolegy Toor Oliver, F.R.S., F.L.S. 
The Courses of Chemistry, Practical Chemistry, nd Botany, enter into 
the Ordinary Medical Curriculum, the Extra Fees amounting to £10 10s. 
Prospectuses, including information as to Classes for M atriculatiog, may 
be obtained from tke College, Gower Street, W.C. e 


TALFOURD ELY, M.A., Secretary 


LONDON AND NORTH-WESTERN 
RAILWAY. 


NEW ROUTE to she ISLE OF MAN, viá Holyhead. During the 
months of July and August, rst and 3rd Class 1 OURIST TICKETS 
(available for Two Mepnths) will be issued from l.ondon, Birmingham, Man- 
chester, Liverpool, and other principal Stations t: the Isle of Man. Passen- 
gers holding these T@ckets are enabled to visit the North Wales Coast and 
Holyhead, proceeding thence by steamer to Dcvglas on Tuesdays and 
Thursdays. The return from the Isle of Manto Holyhead must be made 
on Tuesdays and Thursdays, but Passengers can proceed from Holyhead to 
their destination on any day during the period fir which their tickets are 
available. Tickets are also issued enabhiog Tourists to travel to the Isle of 
Man by the same route, but to return by boat frm Douglas to Liverpool 
any week day, and thence by rail from Liverpool (Lime Street) to the Sta- 
tion from which the Passenger originally started. The holders of Tickets 
for the New ‘Tour will be allowed to break their journey at Chester, Flint, 
Holywell, Mostyn, Prestatyn, or at any interme diate Stations on the Main 
Line between Rhyl and Menai Bridge, as also at Helyhead. One of the 
Isle of Man Company’s Boats is appointed to leave Douglas for Holyhead 
on Tuesdays and Thursdays at 7 a.m., rei§rning the same day at 5.45 p.m. 

For Fares and full particulars See Bills and Mces. 


G. FINDLAY, General Manager 





Euston Station, July, 1883 ° 
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BRITISH ASSOCIATION, 
SOUTHPORT * MEETING. 


“VICTORIA HOTEL, 


FACING THE PIER. 
Birst-ceass Family Hotel f@eplgte with every Comfort, gt Moderate Charges. 
e ; 


* HENRY J. B. LAWRENCE, Manager 
(Late of Clifton Down Hotel, Bristol) 


- 


i a a ae I a a 
TRAVELLING PARTY, for SIX MONTHS, ! 


: ; f . 2—* The Pulse of English Art in 1883.” 
in Climate especially healthy for the Lungs. Those preferred who have : 


b 


* knowledge of some branch of Natural History. Invalids not suitable. 
The party isgiotin anygvay Professional.—Apply by Letter to B.A., care 
of Messrs. BOSDENe& Son, Advertising Agents, rz, Tavistock Street, 
Covent Garden, W.C. 


MINERALOGY AND LITHOLOGY. 


MR. HENSON HAS NOW SOMS SPECIMENS OF THE AL- 

FI SLLO METEORITE THAT FELL FEBRUARY 16, 1883. 

oe some RARE AND Cuorce MINERALS, FOREIGN ROCKS, 
c., &c. 





2 List on Application. 


Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 
Blowpipe Cases and Apparatus, 
Catalogues free. 

SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 





MIJCRO-PETROLOGY. 


A large Series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Liparite, ~ anglconite. Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks Owe Foraminifera; Sponge Structure, Corals, Shells, Xanthidiz, 

Cc. 


. THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 





GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c, 


STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 
® Extensive Geological Stores, 


88,eCHARLOINTE STREET, FITZROY SQUARE, LONDON. 
PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


DIAMONDS IN MATRIX. 


°R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
:'recious Stones valued and bought. 


12, FRITH STREET, SOHO, W. 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de }’électricité. 


Rédacteur en chef: W. de FONVIELLE. 
E, de CLISSON : Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 

LE FEVREZAND CO., ENGINEERS, 


26, BUDGE Row, CANNON STREET, LONDON, 


Specimen Copy sent post free. 
e 
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° Now Ready, Price 5s. 


THE JOURNAL OF THE ANTHROPO- 


LOGICAL INSTITUTE of GREAT BRITAIN and IRELAND. 
August, 1883. Vol. XIII, No. r, 120 pages, with Plates, contain. 
Papers by Dr. J. G. Garson, Mr. H. O. Forbes, Dr. Gustav Oppert. 
Mr. J. Park Harrisen, Mr. W. M. Flinders Fetrie, and Mr. Fo: J 


Spurrell. E 
TRUBNER & CO., @udgate Hill. 


MACMILLAN’S MAGAZINE, 
No. 286, FOR AUGUST, Price 15. @ 


CONTENTS. 
By Mrs. Oliphant. 





r—*‘The Wizard's Son.’’ Chapters X WVE@IT.—X XX, 
3.—" Irish Local Government.” 

4.—‘‘ Ranche Life in the Far West.” 

s.—** Two Turkish Islands To-day.” 

6.—‘' Francis Garnie” 

7.—* On some Recent Theatrical Criticisms.” 
8.—** Fortune’s Fool.” By Julian Hawthorne. 
g.—‘* Review of the M8nth.” 


@ 
MACMILLAN & CO.. LONDON, 
On the 1st of every Month. 


© 
JOURNAL OF BOTANY, ° 
r BRITISH AND FOREIGN. ® 
Edited by James BRITTEN, F.L.S., British Museum. 

ConTeNTs:—Original Articles by leading Botanists.— Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News,— 
Proceedings of Societies. 

Price rs. 3d. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C, 


THE ZOOLOGIST: > © 
A MONTHLY MAGAZINE OF NATURAL HIS@ORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— ° 

Original Articles by well-known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of soology. 

ere are occasional woodcuts. 

JOHN VAN VOORST, x, Paternoster Row. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of@rewers’ Interests, 
Licensing, Legal, and Parliamentary Matf€rs. 
Ravigw or THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD. 
The Organ of the Country Brewers. 
“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 


Chapters XLIV. —XLVI, 


P ooo aa 





On the rst of every Month, price Sixpence e 
THE ENTOMQLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH NTOMOLOGY 
Edited by Joun T. Carri®cTom A 


With the Assistance of 
FREDERICK Bonn, F.Z.S. Joun A. Power, M.D. 
Epwarp A. Fitcn, F.LS. J. JENNER Weir, F.L.S. 
F. BucHanan Wur, M.D 
Contains Articles by well-known Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits. Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. 
Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. m 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


a EOMERI MAP ee ee es 
THE ENTOMOLOGISTS MQNTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. BARRETT, J. W. Doucras, R. McLacuLan, F.R.S.,9 


E. C. Rvs, F.Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R, S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Êntomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The Plumes com- 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols, may be had separately or together, ata. each, 

London: JOHN VAN VOORST, zx, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

address. ° amm e’ 
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By EDWIN W. STREETER, F.R.G.S 


GEM MERCHANT AND GOLDSMITH, THIRD EDITION. Price 15s. 


: iid means i ii THE GREAT oe © 
me BR O@CHES. THE INTRODUCER OF 18-CaraT GOLD JEWELLERY, DI AMONDS OF THE WORLD. 
Spa By EDWIN W° STREETER, F.8.G.5. 


m NECKLACES. BOND STREET, W. SECOND EDITION. Price 7s. 6d.e 
LOCKETS. LON DON, CEY LO N, JAPAN. BELL & SON, York Street, Coveng Garden. 








PRICE 5s., CLOTH BOARDS. 


ANTS AND THEIR , WAYS. 


By the Rev. W. FARREN °WHITE, M A, Vicar of Sivnehaiiee? Gloucestershire. ° 
ame 


: With numerous Illustrations &nd a Complete List of Genera and Species of the British Ants. 


® 
“A volume as full of interesting informationes-it is pleasantly written. As a prize-book for science classe¢at schools it has 
few equals.”— G/ode. 
** The author would appear to have given much time to a close personal study of the habits and specific difference®of ants.’ 


Atheneum, 
“It will be of great assistance to any entomologist wishing to commence the study of our native ants.” —Mature. 


London: RELIGIOUS TRACT SOCIETY. 


NOW READY, PARTS XVII., XVIII. (HOUBGE TT MEER) SKETCHES TO SUMER I> ICUMEN IN. 
ICE 7s. 


a A DICTIONARY ~ 
“MUSIC AND MUSICIANS 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 
EDITED BY Sir GEORGE GROVE, D.C.L. 


e Director of the Royal College of Music, &c. Paras 


Vols. I. and II.—Price 21s. each. 


Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG. | 
Demy 8vo, cloth, with Illustrations in Music Type and Woodcut. Also published in Quarterly Parts. Paris I. to 
XIV., price 3s. 6d. each. Parts XV., XVI, price 7s. Parts XVII, XVIII., price 7s. Cloth Cases for binding 





Vols. I. and TI., price 18. each. ° 
, = MACMILLAN AND CO., LONDON. > 
A LONDON ANALYST will shortly have T H E CHOLER A. 


ea Vacancy forga geatlemanly and well-educated Youth as Articled 
Pupil.— 542, NATURE Office, 29, Bedford Street, Strand. 


` 


See A HISTORY OF ASIATIC CHOLERA, 


ELEMENTARY: LESSONS IN THE FROM THE 


SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER, : 
F.C.S., M.R.A.C., Examiner in the Principles of Agriculture under | EARLIEST TIMES UNTIL THE YEAR 187 6. 


the Government Departinent of Science, sometime Professor of Agri- 
cultural Science, University College, Aberystwith, B y C. MACNAMARA. 
a MACMILLAN & CO., London. 
e Crown Svo, ros. 6d. 


NORTH, BRITISH AGRICULTU RIST, MACMILLAN & CO., LONDON. 


the only Agricultural Journal in Scotland, circulates extensively among 


Landowners, Farmers, Resident Agents, and others interested in the : 
management of land throughout the United Kingdom. Ready rst August. Demy 8vo. Price 5s. 


° ‘The AGRICULTURIST is published every Wednesday afternoon in THE 
time for the evening mails, sug contains Reports of all the principal British z 
and Irish Markets of the wee 7 
"The special attention of Land Agents i F directed 5 the AGRI AN DEURTT PARALLE L ROAD S OF GLEN ROY 7 
for Advert t et and Estat 
eas one of the best existing Papers for Advertising Farms to be ates THEIR ORIGIN AND RELATION TO THE GLACIAL PERIOD 





for Salé. 
i E addressing themselves ta. Farar all find the AGRICUL- AND THE DELUGE. 
TURIST a first-class medium for reaching that Class 
Price 3d. By post 34¢._ Annual Subscriptio Hecate in advance, 14s. By JAMES MACFADZEAN. 


ffices— High Edi@®urgh ; and 145, Queen Victoria St., London, 
ee oe 7 Publishers—JOHN MEWZIES Å CO. Fdinburgh. 


. Mone Order& payable to Charles Anderson, Jun., Edinburgh. J. MAXWELL & SON, Dumfries. 


, . 
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SUBSCRIPTIONS \ “NATURE.” LIGHTNING CONDUCTORS. 
Ss. d Experience, accumulated since the time of Benjamin®Frankliz, proves 
Yearly a e me © «© © 8 © © e 28 o conclusively that a Conductor made of Copper of adequate size ıs the best , 
Half-yearly, . e .% 2. . a. « I4 6 of all appliances for the protection of every description of building ffor# the 
© o Quarialy ..., k oo‘. 76 destructive effects of ishtome. 


To the United States, the Continent, and all places 
within the Postal Union :— 
e a œ © o es. d 
S Vearly go ee) a sw Bs g 
e Halfyearly,. . . 2. 2. 2. « o » I5 6 
Quarterly . s 1 wee a 2» ss 8 O 


CHARGES for ADVERTISEMENTS. 


Three Lites in ÇRumn zs. 6d. od. per Line after. 
A S 


« by A 
One-Highth Page, oy Quarter Column . . . . 0 18 6 
Quarter Page or Half a Column. . . . >. a II§ O 
Half a Page, or a Column. . .e .... 350 
Wiee Page . . oaa’ <...» « 660 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE ; %9, BEDFORD STREET, STRAND, W.C, 


FERNS,-A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, fbr OUTDOOR FERNERIES, and other purp” ses. 


Our ILLUSTRATED CATALOGUE (price 6d.), contains much 
valuable inforniagion, œs well as “ Hints on Fern Cultivation.” 





Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
, low quotations, may be had free on application. 


W. & J” BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER. 


C. TISLEY & Co 


S., 
OPTICIANS, 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Disks, Bottle of Solution, Descriptive 
Pamphlet, &e., in Cardbogrd Box, 10s. 64, 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 


S. C. SLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparaius, with Drawings ana 
Description of the Harnonograph, Post Free, 2a. 


SANDERSON *& Co., 


Sole Inventors of the Solid Copper Pape 
LIGHTNING CONDUCTOR 


Tn Continuous Lengths, without Joints, as supplied by them to Her Majesty’s 

Government and the Colonies; the Italian Caveriment. the Argentine Re- 

publie, and other Foreign Governments; the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c. 

Chimney Shafts Repaired, Doopea Raised, Pointed, or Straightened with- 

out Stoppage of Werks. Lightning Conductors Inspected and Tested by 

Experienced Electricians. Electric Bells, Speaking abe: &c, fitted on 
the most Improved Principles. 


LEADENHALL HOUSE, ro, LEADENHALL STREET, E.C. 
In Crown oe Price 7s. 6. 


CONIC SECTIGNS:? By Charles Smith, 


M.A., Fellow and Tutor gf Sidney Sussex College, Cambridge. Crown 
-vo 75. 6a. ° 
MACMILLAN & CO., London, e 
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NEWALL & CoS 


PATENT e 


COPPER LIGHTNING CONDUCTOR, ` 


As applied to alf kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its appheation, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. 


R. S. NEWALL & CO. 


& e 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL: 
68, AWDERSTON QUAY, GLASGOW. . 
MANUFACTORY—GATESHEAD-OMTYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIYV2L. 
Demy 8vo, 480 pp., [ustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & COs, 
SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE St., AND 2, Fostex Lang}. 


HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAMP. 
Rock Seetions and other Objects for the Microscope. e 


E RY’ S GOLD MEDAL, 


PARIS ERHIBITFON. * 


C O C O A In Packets and Tins. Pure 


Cocoa only, with the super- 
“Tf properly prepared, there is no nicer 











fluous oil extracted. 


or more wholesome preparation of 
cocoa.” —Foed, Water, and Air, 
Edited by Dr. Hassall. 
J. S. FRY & SONS, Bristol and London, 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). ° 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has beef adopted 
by the principal Banks, Public GES aad Railway Companies throughout 
reland. 


It writes almost instantly Full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. EDWARDS, Old Change; F. Newsury & Sons, Nevegat 
Street; J. AUSTIN & Co., Lake Street, Liverpool ; and to be bad of ali 

tationers. 


BEWLEY & DRAPER (Limited), Dublin. 


Flows easily from the Pen. 





e 
In Crown 8vo, Price 5s. 


A MANUAL of ANCIENT GEOGRAPHY: 
Translated from the German of Dr. H. KIEPERTe 


MACMILLAN & QO., Lehdon. 
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JH A RVEY AND P 


[By Appointutent to the Royal Institution of Great Britain, 
SUCCESSORS TO W. 


INSTRUMENT 
BEAK STREET, REGENT STREET, LONDON, 


See 


e NATURE 
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LADD & CO., 


MANUFACTURERS, te 
W.e 


NEW FORM OF PORTABLE TESTING GALVANOMETER, | 


ACOUSTIC APPARATUS OF ALL KINDS. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. e 


ILLUSTRATED CATALOGUE, PRICE SIXPENGE. 





Engraved from a Photograph of a Range pmen 
in actual use, the pans being removed ®© jhe 
whilst ghe photograph was taken, 


Any®*Oven or Fire Range, good, e 
bad, or indifferent, can be converted 
into a jirst-rate gas-cooking range at 

a trifling cost, and can be used with 


mE ET ES 


SACS RANG EE 2 
RST PRENE o z l 


poe ETE Oh 


one" ere 

















ache: fire or gas at will. 


Price of the Attachment, complete, 
for Oven, ic., 
Burner and False Latch, 


* 7g, 6d. 


For Boiling Arrangement on the 
Hobs, 


SEE COMPLETE LIST. 


ILLUSTRATED LIST of DOMESTIC and 
LABOUR-SAVING APPARATUS, PRICE 
2d. POST FREE. 


ILLUSTRATED LIST of GAS and PETRO- 
LEUM FURNACES and LABORATORY 
E APPARATUS, PRICE 2d., POST FREE. 


f ə Ld 


THOMAS FLETCHER, 


OFFICES: THYNNE STREET ; 
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WORKS: MUSEUM STREET, 
WARRINGTON. 


SCIENTIFIC 


MfCHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 
GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 

, ROBERT WILHELM BUNSEN, 
ADOLF ERIK NORDENSKJOLD. 


WILLIAM SPOTTISWOODE.® 





WORTHIES 


"Che following is a list of the Portraits that have appeared in the above Series. 


SIR WILLIAM THOMSON. 
HERMANN L., F. HELMHOLTZ. 
SIR JOSEPH DALTON HGOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
RICHARD OWEN. 

JAMES CLERK MAXWELL. 
TAMES PRESCOTT JOULE. 


Proof” impressions of these, printed on India paper, may be hak from the Publishers, price 58. each, o 
the Set of 21 Lortratts tn a Handsome Portfolio for #5 10s. od. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Cheques and P.O.0.'s payable 


to MACMILLAN & CO. 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be f MAGNETISED,’’ constructed at 
the roimaa W. CROOKES, Eso., F.R.S., and as exhibited at the 
Klectrical Exhibition, Paris. 


E. Demy & CO., Makers of the Primary Standard Timekeeper of the 
“Rs yal Observatory, Greenwidh. 


Only Addresses :-—6re Strand, and 34, Royal E&change, London. 
eo OB. -Watches ha be converted to this plan. 
ý 
(d 





A CERTAT 
A TAA a a EN A ANI REMEDY 
For BAD BREASTS, OLD D WOUNDS, and SORES, I 
effectually rubbed on the Neck and Chest, it cures SORI 


THROATS, BRONCHITIS, COUGHS and COLDS; and fo: 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled 
° $ 





\ : ° o 


. ' 
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Messrs. , MACMILLAN & C0/S NEW BOOKS. 








NOW READY, ROYAL 8vo, PRICE 25s. . ° 


. THE VOYAGE OF THE “ WANDERER,” R.Y.S. From the Joinnals 


fiyjsae and Letters ef C, and S. LAMBERT. Edited by GERALD Younc. With numerous Illustrations, Colom€d and Plain, 
a ~ after Drawings by R. T, PRITCHETT and others; anda Map. Sere se] 


A, HISTORY Of ASIATIC CHOLERA,’ FROM THE EARLIEST 


TIMES UNTIL THE YEAR 1876, By C.C. MACNAMARA. Crown 8vo. Ios. 6d. 
. @ e 
eo e e 


ENGLISH CITIZEN SERIES. EDITED BY HENRY CRAIK, M.A. 


CQLONIES AND DEPENDENCIES. Part I. Inpra. By J. $S. 


seas cn late Fellow of Qħeen’s College, Oxford. Part II. THE CoLoness. By E. J. PAYNE, Fellow of University 
college, Oxford. Crown 8vo. 3s. 6d. r 





— n e eee 


THE NATURE OF POSITIVE LAW. By Jonn M. Lacurwoon. 


M.A., of Liscoln’s Inn, Barrister-at-Law, Fellow of Trinity Iall, Cambridge. Demy 8vo. 12s, 6d. 


CAN ENGLISH LAW, BE TAUGHT AT THE UNIVERSITIES + 


An Inaugural Lecture, delivered at All Souls College, 21st April, 1883. By A. V. DICEY, B.C.L., Hon. LL, D., 
Barrister-at-Law, Vinerian Professor of English Law in the University of Oxford, and Fellow of All Soul€ College. 
Demy 8yo. e IS. ° 








è * HISTORICAL COURSE FOR SCHOOLS. EpıreD By E, A. FREEMAN, D.C.L. 


HISTORY OF ITALY. By Rev. W. Hunt, M.A. New Edition. With 


Colcured Map, 18mo. 3s. 6d. 
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WITH A PREFACE BY CHARLES DARWIN. 


THE FERTILISATION OF FLOWERS. By Prof. HERMANN MÜLLER. 


Translated and Edited by D’Arcy W. THompson, Jun., B.A., Scholar of Trinity College, Cambridge. With a Preface by 
e 


CHARLES DARWIN, F.R.S. With Illustrations. Medium 8vo. 2Is. e 
‘Prof. Müller is the minutest, the most patient, and the most statistical of naturalists. ... . His great work on ‘The 
Fertilisation of Flowers’ has long been accepted as a classic in the subject with which it deals, .. . and we are at least presented with 


it in an English dress not unworthy of the original work. . . . The translator has performed the task of editing Prof. Miiller’s 

work for an English audience with excellent judgment. . . . It will be invaluable as a guide and text book for the English 

observer. Nothing could be more delightful, even for the amateur gardener, than to read and master some of Miiller’s descriptions 

of the mode in which certain familiar plants are fertilised, and then test and verify the truth of the statements by observations in his 

own garden. ”—Pall Mall Gazette. 
e 


MR. FRANCIS GALTON’S NEW BOOK. 4 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVĖLQÈ-- 


MENT. By FRANCIS GALTON, F.R.S., Author of ‘* Hereditary Genius,” ‘English Men of Science,” &c. With 
Illustrations. Demy 8vo. 16s, e 


‘These ‘Inquyjries’ will be found full of interesting and novel facts and information, so that every chapter is of value for its 
own sake wholly apart from its connections with all the others. Mr. Galton has taken note of the varied hereditary faculties of 
diffargnt men, and of the great varieties in different families and races, in order to try to trace out how far history may have shown 
the practicability of supplanting human stock by better strains.”-— British Quarterly Review. 


AGRICULTURAL CHEMICAL AN ALYSIS, A HANDBOOK OF. 


By PERCY FARADAY FRAN KLAND, Ph.D., B.Sc., F.C.S., Associate of the Royal School of Mines, Demonstrator 
e of Practical and Agricultural Chemistry in the Normal School of Science and Royal School of Mines, South Keftsington 
~ Museum. Founded upon “‘ Leitfad&h fiir die Agricultur-@hemische Analyse,” yon Dr. F., KROCKER, Crown 8vo. 75, 6d, 


ELEMENTARY APPLIED MECHANICS. By Tuomas ALEXANDER, 


C.E., Professor of Engineering in the Imperial College of Engineering, Tokei, Japan; and ARTHUR WATSON 
THOMSON, C.E., B.Sc., Professor of Engineering at the Royal College, Cirencester. Part II. TRANSVERSE STRESS , 
upwards of 150 Diagrams, and 200 Examples carefully worked out ; new and complete method for finding, at every point of 
a beam, the amount of the greatest bending moment and shearing force during the transit of any set of loads fixed relatively 
to one another—z.g, the wheels of a locomotive ; continuous beams, &c., &c. Crown 8vo. ros. 6d. 


bh @ 
“In this second volume the subject of stress and strain is treated in a systematic manner. Students not familidy with the 
integral calculus will be able to apply the results given in connection with curvature, slope, and deflection of beams, the steps in 
the integration being filled in, which will be an assistance to some. Chapters on twisting, bending of struts, and some other 
important points, have beemadded to make the work complete, which is the kind of treatise students want, ®— 77079 


e MAGMILLAN AND CO., LONDON. : 
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The _ REMINGTON PERFECTED TYPE-WRITER. 








° A machine fo supersede the pen for I 
t prints s 1 styles of T - 
emamigript writing, correspondence, &c., ing capitals small tee sep nen 
having ss the speed of Pi pen ; is al- — Tyfe- -writing is incomparally superior 
o $ y for use, simple Mm construction, to pen-writing im legibility, accuracy, 
not liable. zet eut of order, easily under- compactness, and style, preventing all 
° stood, and any ene who can spell can write the vexations gf idlegible pen-writang. = e 
with it. It isused in Government Offices, Tt saves clerk Mire, statione®y, and 
by } Mere ygi Bankers, Lawyers, Clergy- time; writing much faster than ewer- 
a octérs, Scientists, &c., &e., &c. age penmen, and condensing matter 
he total cost of a Type-writer would to one-Ralf the space occupied by pen- 
be more than repaid to many authors.by , writing. 
Paap ae it would elie! in the ` “Tt opens a new and wide field of con- 
production of even a single volume.’ enial and heal@h{ul JabQur to m d 
ROBERT BRUDENELL CARTER, F.R,C. a i Sees a man AEN to Seated anai ü 
HWS GRACE THE LORD ET OF YORK writes = “ BIsHOBTHORPE, YORK, October 14th, 1882. 


The Machine with which the Archbish 
®© chbishep igwriting has been in constant work for more than three years ; has written many thousands of letters ; has 
ae two or three thousand miles, has never been p of order, except from a slight injury to the rack caused by careless packing fora journey over Feance. 


BEL EMAN & ROBERTS, "Sole Agents, 6, King Street, Cheapside, London, E.C 


wre o PURE NEW SEASON'S TEAS. 


SAMPLES 


and THESE Are of the HIGHEST QUALITY. 
if Are supplied at the’ WHOLESALE PRICE. 


» CONTRAST 
Are forwarded CARRIAGE PAID TO ALL 
WITH ANY TEAS PARTS. 


OTHERS. | Prices: 1/8 to 9/- per 1b. ai 
. ELLIS DAVIES & Go. 44, LORD ST, LIVERPOOL. 

















Ask your Stationer or Jeweller for _— Chased Mounts, and reserve of 
ANON GOLD PENOU e A os oe 
I Spiral Pencil, very choice, 25. 
CASES: se@@that you get ne 7 NN il N Wak iid i UD a Ae Double Action (Magic) Spiral, 
sad bets, no ond EXD) (be EDN el se i il Was Double Aeon (Magie) Sota, 
are stamped on the point of each i: $a fn ER A er oe 4 E T d, d, 
pencil, which be particular in ncting. . 479 ieii fn]: 3 a Bee joy. ao rae atte ga is io 
The most presentable and durable in ' s3 M P Arn PP Ate ks a m e arse al Black Enamelled Centre, 
the World, and the Best Value for, AINN En and reserve of Leads, 3s. 6d. Gar. 


g | Spiral Pencil and Sliding Pen, 
428! Engine-Turned, with reserve of 
Leads; a@useful Case, 45, 426. 


money. As well made as the mest ¢, 4 T7 
expensive solid gold pencils. Will, 
stang the Gold Test. Have taken 436 





the lead ofallothers. The following f t Aoa a FOT EN = i Double Actjon (Magic) Sprei richly 
af the most*popular kinds. 418 mes E reu ft cance om To oar Engraved, RN reserve of Leads, 
- The Drawin One-third th mall err nly a r 6 

gs are One-third the s i ! “fs SN [ari nae Es Th T 3 420 | 4S. 429. Telescopic and Sliding Pen 
actual size. @ull size Orawings HUTT Cbs Ve ite WE EEF as Er” y erla oe! omg. ‘and Pencil, Engine-Turned; a good 
ài io Eee N ek ewes 417 H G : 429 | , massive Case, 5S. 420. Double ba 

%19. ingle Spire icke ated į pak a ‘tion Spiral Pen and Pencil; when ' 
Front, ts. 453 Lad ly ’s Tablet Pencil, 2 hs oe AEA SRN ees el ee daada half-turn to the right propels 
v-inch lead, Engine Turned, Is., ee 2 3 is ee eee = ) l the P Pen, agi a half-turn the reverse 


P R, EY NAN way sends it back again, whilst a 
half-tum to the left propels the 
Pencil, whichis re-sheathe@ “in pre- 


cisely the same manner as. the Pen, 
55. 


H24. Single Spiral, Black Enamelled 


Centre, 1s. 6d. 436. Single Spiral, a Ti ji a nt 

nicely Barred, 1s. Ód. 418. f i ENE ANR 

Fluted, Single Spiral, Engine in if ALUN AN ANG 

‘Turned, 2s. 452. Gentleman’s Spiral, 
with ae a ne Leads, Engine- The most useful, handy, and perfect 
Turned, 2s Lady’s Spiral, WORKS, VITTORIA STREET, BIRMINGHAM; | Writing Tool ever AUENTER 


Black Enameled Centre, richly! AND I 10, OAT LANE, NOBLE STREST, LONDON, E.C. . 
WESLEY COLLżEGE, SHEFFIELD: 
° (AFFILIATED TO ITRE LO NDON UNIVERSITY, 1844.) 
GOVERNOR AND CHAPLAIN pat ‘ Rev. W. H. DABLINGER, F.R.S., &e., &e. 
HEAD MASTER nae “EL M. SHERA, Esq., M.A., LL.D. 
° SECOND MASTER ae C. J. SCOTT, Esq, B.A., Scholar and Prizeman (Camb.) 
FIRST MATHEMATICAL MASTER THOS. HUGII MILLER, Esq., B.A. (Camb.), 
And TWENTY ASSISTANT MASTERS and PROFESSORS. 
Jn addition’ to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, ‘and CHEMISTRY, the 
Medefn Languages of Europe, Hebrew, and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplisaed 
Professors. 
The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIEN CE; and gives 
æ eekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 
CHEMISTRY is taught by R. W. LANCASTER, Esq., B. A. (íst Class Nat. Science), Christ Chgrch, OxforL. PHYSICS is 
"ee taught by A. IL. ALLEN, Esa., F.C.S. SCHOLARSHIPS are AWARDED worth, in the agyc@Ate, 300/, a year. 
The JUNTOR SCHO OL, gonducted in a separate part of the Building, is in excellent effisiency. 
PROSPECTUSES may be obtaited by Application to the GOVERNOR or HEAD MASTER. 








Printed by B. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen i Victorii Street, in the City of London, ane adie by 
MACMILLAN AND Co., at the Office, 29 and 30, Redford Street, Covent Garden.—THtrspay, Augst 9, 7 on 
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BROWNING’S BINOCULARS. 








KING'S COLLEGE, LONDON. 


DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES, 
NEW STUDENTS will be admitted on TUESDAY, October 2. 
The course of study provides practical education for those who intend to 
engage in Epgineeffng, Surveying, Architecture, Telegraphy, and the 


higher branches of Chemical and Manufacturing Art 


_ For the Prospectus apply, personally or by post-card, to J. W. CUNNING- 
HAM, Esq., Secretar#, sb 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF SCIENCE, INCLUDING THE DEPARTMENTS ; 
OF ENGINEERING, AND CHEMICAL AND MECHANICAL 


—s ee 











TECHNOLOGY. fx. 
The SESSION will open on OCTOBER 2. ° a 
For detailed Prospectuses of the courses of Instruction, Exhibitions, Nae, A 
Scholarships, &c,, apply to the College, Gower Street, W.C. i i # Nee > p 
TALFOURD ELY, M.A., Secretary tt poa E 
i The ““Panergetic” Opera, Field, and Race Glass, 
THE MIDDLESEX HOSPITAL. For general use, brilliant light, extensive field of view, 
The WINTER SESSION will open on MONDAY, OCTOBER ust, with and sharp definition. 
an Introductory Address by A. Pearce Gourp, Esq., M.S. The Medical ** Brings out figures with marvellous distinctness, and has a very large 


School, which has lately been considerably enlarged, provides the most | field of view, and so many advantages over the other Binoculars that we 
complete means for the education of Students preparing for the University | have seen, that we confidently award very high praise indeed.” 
of London, the Colleges of Physicians and Surgeons, and the other licensing Popular Science Revigo, 

e 


bodies. PRICE £4 tos., £5 ros., and £6 10s, 


Two Entrance Scholgrships of the annual value of £25 and £20 per » 
annum, teapble for two years, and an entrance Science Scholarship, value ILLUSTRATED LIST FREE BY POST. THE TRADE SOPPLIED, 





£50, will be competed for on SEPTEMBER agth and following days. JOHN BROWN d N G, e 
Further information may be obtained from the Dean or the Resident Optical and Physical Instrument Maker to H.M. Government, : 
Medical Officer at the Hospital. ANDREW CLARK, Dean 63, STRAND, LONDON, We. o 
9 TE AS pm — i A RA S E ; a 
APPIN & WEBB'S NEGRETTI & ZAMBRA’S 
ee ka N CHESTS PP am i THEODOLITES, 





P ERAP PINE ONES Behe 


PEED > TRANSIT INSTRU. 


MENTS, LEVELS, 
Circumferentors, 
EO MINERS’ DIALS, 
POCKET COMPASSES, 
POCKET SUN 





=.) CELERRATES-CAL: 


PLATE 
CUTLERY! 


IBRET $ 
ANEL COMPLETELY DIALS, 
INNA FITTED. Universal for North anà 
N South Latitudes. 
Se TE ANEROID BAROMETER, 
\\ eR All Sizes in Stock, WITH ALTITUDE SCALE. 
Des EAA THERMOMETER, 4ND 
SPECIAL COMPASS, IN*FLAT 
POCKET CASE, 
DETAILED LIST Sie VARIOUS FORMS. 
= FREE, Llustrated Price Lists post&Free, e 
A E EAE ace 
OXFORD STREET, WEST END; AND NEGRETTI & ZAMBRA, =° e 


MANSION HOU SE BUILDINGS, CITY, SCIENTIRIGINSTRUMENT MAKERS TO 
Š Hol ? thts Tt 
MANUFACTO@Y—The Royal Plate and Cutlery Works, SHEFFIELD. o PHOTO OE A HERS Ce PALACE SPOR ARM 
@ a 


e--~ 
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MICROSCOPES. 


o 
Unequalled by any other Maker at the same Price. Intending Purchasers 
. ee should apply to the Manufacturer, 


EDMUND WHEELER, 
48x, Fpllington Road, Holloway, N., London 


THE VICTORIA UNIVERSITY, 
e. MANCHESTER. 


The Preliminary Examination of the University will be hejd at the Owens 
College on MONDAY, OCTOBER ist, and the following days. This 
Examination is open to all gabe who have Matriculated (f e. entered their 
names int e Repisters of the Owens College and of the University ). 

For detailed information regarding Comses of Study, Degrees, &c , appli- 
cation should be made to the Registrar e 

å. T BENTLEY, M.A., Registrar 


OWENS COLLEGE, MANCHESTER. 


R BERKELEY FELLOWSHIP. 

The Ccuncil propose to Appoiit in OCTOBER @ext to a Fellowship of 
the value of £ na fe one year, but renewable for a second and third year, in 
one of the feur following Subjects:—Pure Mathematics, Applied Mathe- 
matics, Physics, Engineering. The Appointment will b® made after con- 
sideration cf documentary or other evidence furnished by the Applicants. 
Further Particulars may be obtained on application to Dr, GREE WOOD, 
Principal of the College. Applications to be sent in not later than the 2gth 


September next. 
J. HOLME NICHOLSON, Registrar 


Si eh Se oy 
OWEN’S COLLEGE, MANCHESTER. 


A COMPLETE COURSE of TECHNOLOGICAL CHEMISTRY, 
e extending over Three or Four Years, is given at the College, It offers to 

Students intending to dev te thems lves more es ecially to Applied Che- 
mistry a ‘Thorough Training in those Branches of Instru-t-on rich form 
the Scientific Foundation of the Sul ject. 

The College Certificate is gran’ed to Students on the successful completion 
of the Course : 

Syllabuses of the Cvur e, ccntainng Particulars of the Severai Classes, 
Fees, &c., will te forwarded on application. 


J. HOLME NICHOLSON, Registrar 


ee ee ee ea ain 
NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 


SOUTH KENSINGTON. ; 
g s DEAN, Professor Huxiey, P.R.S. 


Biology—Proufessor Huxley, P.R.S, 
Mining—Prof, Warington Smyth, F.R 5. 
Chemistry—Prof. E. Fraukland, F.R.S. 
Mechanics and Mathematics— Prof, Goodeve, 
Physics—Pruf, F. Guthrie, F.R.S. 
Geology— Prof. J. W. Judd, F.R.S. 
Metallurgy - Prof. W. Chandler Roberts, F -R.S. 

_ Astronomy—Lecturer, J. Norman Lockyer, Esq, F.R.S. 

o Apriculture—J. Wrightson, Esq, F.C.S. 


Next Session begins OCTOBER ist. 
Full Particulars can be obtained from the REGISTRAR. 


SST. THOMAS’S HOSPITAL MEDICAL 
° SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1883-84 will commence on OCTOBER 1st, 
when an Jntroductory Address will be delivered by F. Le Gros CLARK, 
Esq., F.R.S., at 3 pm. , : 

Two Entrance Scholarships, of £100 and £460 respectively, open to all 
First-Year Students, will be offered for competition. The Examinaticn will 
be held cn the srd, 4th, and sth of OCTOBER, and the Subjects will be 
Chemistry and Physics, with either Bctany cr Zoology at the cption of the 
Candates. 

Special Classes are 
u Preliminary Scientific,” and 
University of London. , 

All Hemital Appcintments are cpen to Students without extra charge. 

Scholarships and Mcney Prizes of considerable value are awarded at the 
Sessional Examinaticns, as also several Silver and Gold Medals, 

The Fees may be paid in cne sum or by instalments. Special entries may 

. be made to Lectures or to Hospital Practice, and special arrangements are 

made for Students entering in their second or subsequent years, also for 
Dental Stud=nts and for qualified Practiticners. | ; 

Several Medical Practitioners and Private Families residing in the neigh- 
bourkood receive Students for residence and supervision, and a register of 
fispecteceand approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Secretary, G. 


R 3 E * 
cc a W. M. ORD, M.D., Dean 


M.A. 


held throughcut the year for the “' Matriculation,” 
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A SCIENCE MASTER STUDYING at 
*@ the ROMAL SCHOOL of MINES, having Honours in Organic and 
Inorganic Chemgstry, is prepared to receive Students In Town, studying 


for Examinations in thgt Subject.—Address W. FoG., 54, York Road, 
Brighton, W. x e 
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“Intermediate M.B.” Examinations of th® 
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( Aboust 36, 1883 
LIVING SPECIMENS JAR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREE', BIRMINGHAM. 


e 

T. B. has Jast week sent to his subscribers the very rafe Infusoria Zos- 
thamnium arbuscula, with drav ieg apd descripgion. He has also been 
showing at his Stand 756in the Fisheriés Exhibition, Oyster Spat, ycung 
Fry of Stickleback, Cristatella mucedo, Lacinularia socialis, Melicerta 
ringens, Asplanchna” Prightwellii, Hydra viri@s, @clvox globator, &8. sad 
_ Weekly Announcements will be made in this pl&e of Organisu® T. B. 
is supplying. A 


Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription A Lit, 
or Twelve Tubes for tos. 6d. 


“ Portfolio of Drawings, Nine Pagts, rs. eaeh. 


BEDFORD COLLEGE, LONDON 


(FOR LADIES), 
Sand 9, York Qcacs, BAKER STREET, W. ° 


The SESSION nill begin cn THURSDAY, OCTOBER 11, 14e 

The College provides eS ances Instructicn by Professors in the Higher 
Subjects, and there are Preparatcry Classes for Junior Students, Single 
Courses of Lectures may be taken. Xd 

STUDENTS are prepared fur MATRICULATION, and for the B.A. 
and B.Sc. EXAMINATIONS of the UNIVERSITY of LONDON. 

Mr. PICKERING will give a Course of Lectureg on ORGANIC CHE- 
MISTRY on Saturdays, probably at ro o’clcck. 

Herr WEISS will conduct a Class for GERMAN CONVERSATION 


on Mondays at II 10. 
M. ESCLANGON will have a COURS DE DICTION on Saturdays 
B. SHADWELL, Hon. Sec. 


at 2 50. 
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UNIVERSITY COLLEGE, BRISTOL. 
Principal -WILLIAM RAMSAY, Ph.D. 


The SESSION 1883-4 will begin on 8th OCTOBER. + The College 
supplies for Persons of either Sex above the ordinary School Age the means 
of continuing their studies in SCIENCE, L IGUAGES, HISTORY, 
and LITERATURE. The CHEMICAL, PH SIC&L, GEOLOGICAL, 
and BICLOGICAL LABORATORIES are open daily. The ENGINEER- 
ING DEPARTMENT includes Civil, Mechanical, and Electric Engineer- 
ing, and Surveying and Architecture: and special arrangements have been 
made for practical work with varicus Engineess, Surveyors, and Architects 
in and near Bristol. Information with regard ‘to the Lodging of Students 
may be ¢btained cn applicaticn, Several SCHOLARSHIPS are tenable 
at the College. © Calendar, containing full information, price 6¢., by post 8d. 
For Prespectus acd further informati: n, apply to 
ALFRED E. STOCK, Registrar and Secretary 


o a et 
BLASCHKA MODELS IN NATURAL 


HISTORY. 


Having appointed Mr. DAMON cf Weymouth Sole Agent for the supply 
of my GLASS MODELS in GREAT BRITAIN, I request all orders and 
cc mmunications to be mace to him. 


L. BLASCHKA, Dresnrg, 
Priced Catalogue, 6d. @ 


BEN NEVIS METEOROLOGICAL 
OBSERVATORY. 


The DIRECTORS are prepared to receive APPLICATIONS for the 
POST of SUPERINTENDENT. Heis expecte@ to enter on his duties 
by SEPTEMBER ist, ata Salary of Z1co per annum. Arrangements as 
regards maintenance to be afterwards agreed upon. , 

Applications to be sent tothe SECRETARY, Scottish Meteorologic Society, 
122, George Street, Edinburgh, on or befcre the zoth inst. a 


ince aI a PE 
LONDON AND NORTH-WESTERN 
RAILWAY. 


NEW ROUTE tthe ISLE OF MAN, wid Holyhead. During the 
months of July and August, 1st and 3rd Class JOURIST TICKETS 
(available fcr Two Months) will be issued from London, Birmingham, Man- 
chester, Liverpool,ar d other principal Staticns to the Isle of Man. Passen- 

ers holding these ickets are enabled to visit the North Wales Coast and 
olyhead, proceeding thence by steamer to Douglas on Tuesdays and 
Thursdays. The retuin frcm the Isle of Man te Holyhead must be made 
on Tuesdays and Thursdays, but Passengers can proceed from Holyhead to 
their destination cn any day during the period for which their tickets are 
available. ‘lickets are also issued enabling Tourists to travel to the Isle of 
Man by the same rcute, but to return by beat from Douglas to Liverpool 
any week day, and thence by rail from Liverpool (Lime®Street) to the Sta- 
tion from which the Passenger originally started. The holders of Tickets 
fer the New Tcur will be allowed to break their journey at Chester, Flint, 
Holywell, Mostyn, Prestatyn, or at any intermediate Staticns on the Main 
Line between Rbyl and Menai Bridge, as also at Holyhead. One of the 
Isle cf Man Comyany’s Boats is appomnged to leave Douglas for Holyhead 
on Tuesdays and Thursdays a7 2.m » turning the same day at 5.45 p.m. 
For Fares and full particulars see Bills and#¥otices. 


Euston Sider July, rb83° G. FINDLAY, General Manager 
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‘WITCRO-SLIDES FO 


Illustrative of the Five Orders of the Coniferez. 


s-Cover Slide, Stem or Lesf A follows :— 


t. Taxineæ (Salisburia). 

2. Abietinete anne Fir). 
3. Araucaria (Arau@rja), 
p. Taxodiæ (Welling’onia). 
5- Cupgssineæ (Juniper). 





‘UNIVERSITY COLLEGE OF SOUTH 
_ WALES AND MONMOUTHSHIRE. 


(To be Incorporated by Royal Charter with a Government Grant of £4000 
per annum). ; 


$ 
Paide on Abada, 


Viee-President-—-Mr, Henry Richard, B.A. 


Principal—J. Viriamu Jones 





M.P. Oxon, B.Sc. Lond., Fellow of 
Treasurer—Sir H. Hussey Vivi | University College, London. 
Eart, M.P. 


ELECTION OF PROFESSORS. 
e Council-Elect are now prepared to appoint PROFESSORS, LEC- 
TURERS, and DEMONSTRATORS as follows :— 
PROFESSOR OF GREEK. 
PROFESSOR OF LATIN. 
PROFESSOR OF MATHEMATICS AND ASTRONOMY. 
PROFE@SOR OF LOGIC AND PHILOSOPHY. 
PROFESSOR @F ENGLISH LANGUAGE, LITERATURE, AND 
HISTORY. 
PROFESSOR OF CHEMISTRY. 
PROFESSOR OF BIOLOGY. 
LECTURER ON WELSH LANGUAGE AND LITERATURE. 
LECTURER ON FRENCH LANGUAGE AND LITERATURE. 
LECTURER ON GERMAN LANGUAGE AND LITERATURE. 
LECTURER OW MUSIC. 
DEMONSTRATOR IN PHYSICS. 
DEMONSTRATOR IN CHEMISTRY. 


The Chair of Physics will be filled by the Principal, and the appointments 
to the Chairs of Celtic, Engineering, Geology, Mining and Metallurgy will 
be made hereafter. 

The Stipend of each Professor will be £300 per annum, and that of the 
Lecturers as follows: Welsh, 4100: Musie, £100; French, 450; German, 
£50. Two-thirds of the Fees wll be divided amongst the Professors and 
Lecturers. The Salary of each Demonstrator will be £120 per annum. 

The Principal and the, Professors will form the Senate of the College. 

Jt is intended to openthe College early in October. 

Applications, containing a full statement of qualifications, age, and expe- 
rience, together with Testimoaials and Personal References, must be in the 
hands of the Registrar before MONDAY NOON, August 20, accompanied 
by so Printed Copies for distribution among the Council. Further particulars 


may be obtained on application to 
IVOR JAMES, Registrar 
Town Hall, Cardiff, July, 1883 


GUY’S HOSPITAL MEDICAL SCHOOL. 
OPEN SCHOLARSHIPS. 


A Scholarship of the value of 125 guineas will be offered for Open Com- 
petition on Tuesday, September 25. Subjects of Examination: Classics, 
Mathematics, and IKgodern Languages A Second Scholarship, also of the 
value of 125 guineas, will be offered for Open Competition on the same day. 
pike ts of Examiftation: Inorganic Chemistry, Physics, Botany, and 
Zoology. 

For further particulars apply to the Deax, Guy’s Hospital, S.E. 


ST. BARTHOLOMEW’S HOSPITAL 


.AND COLLEGE. 
OPEN SCHOLARSHIPS IN SCIENCE. 


Tae Scholarshins of the value of £130 each, tenable for one year, will be 
competed for on September 25, and three succeeding days. One of the 
value cf £130 will be awarded to the best Candidate at this Examination 
under Twenty Years of Age, if of sufficient merit. For the other, Candidates 
must be under Twenty-five Years of Age. 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects) 

The Jeaffreson Exhibition will be competed for at the same time. The 
“Subjects of Examination are Latin, Mathemafe, and any two of te 
three following Languages, Greek, French, German. This is an open 
Exhibition of the value of £50- e 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropalitan Medical Sch>ol. _& 

The successful Candidates will be required to enter at St. Bartholomew’s 

Hospital in the OCTOBER succeeding the Examination. 

: For Particulars application may be made to the Warden of the College, 
St.. Bartholomew’s Hospital, E.C. 


Just Published, with Illustrations, 8vo, Cloth, 7s. 6d. 


PHILIPP REISS, Inventor of the Tele- 


phone. A Biographical Sketch with Documentary Testimony, Trans- 
lations of the Original Papers of the Inventor, and Contemporary Publi- 
cations. By SILVANUS P. THOMPSON, B.A, D.Sc., Professor 
of Experimental Physics ia University College, Bristol. 
London: E. & FEN. SPQN, 36, Charing Cross, 
: York: 35, Murray Street. 
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Catalogues post free of Slides at 1s, each, 103, per dozen. 
B., PIFFARD, HIEL HOUSE, HEMEL HEMPSTEAD, HERTS. , 


`Pitchstone, Porphyry," Phonolite, Quartzite, Rhyolite, 


ş 
cyii 
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No. 1. Foliage, 3s,; No. 2. Stems, 3s, 


4-Cover Slide—Stems of Olive, Tea, Casuarina, 
Campho@™ 2s. 6d. 


Ficus repens, 25. @ @ 
Marchantia golymorpha. Secti.n of male recep- 
tacle, Ja 
(See Science Gossig, No. 233, Tig. 95.) 
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BRITISH ASSOCIATION. 
SOUTHPORT MEETING. 


VICTORIA HQTEL, 


FACING THE PIER, s 
First-class Famjġy Hotel, replete with every Comfort, at Moderate Charges, 


HENRY J. B. LAWRENCE, Manager 
(Late of Clifton Down Hotel, Bristol) 


MICRO-PETROLOGY. 

A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss,’ Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s, each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidix, 


ke. 
THOMAS D. RUSSELL, : 
48, ESSEX STREET, STRAND, W.C, : 


GEOLOGY AND MINERALOGY, - 








Specimens, Collections, 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIA L. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 


Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


PROFESSORS of BIOLOGY sepplied with 


ali Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


- 32, FRITH STREET, SOHO, W. ® 


Orv OO rrr v—vxvr— 

S. HENSON, 277, Strand, London, has just 
RECEIVED some SPLENDID EXAMPLES of ARBOR®SCKNT 
GOLD, FINE CRYSTALLISED BARYTES, LARGE CRYS (ALS 
of LAPIS LAZULI, BLUE and YELLOW ®OPAZES, PHENA 
CITE. ZIRCONS, JORDANITE, CINNABAR, GREEN and YEL- 
LOW BERYLS, DIOPTASE, KENGOTTITE, MIARGYRITE 
RED and BLACK TOURMALINES, and KOTCHUBEITE. 


COLLECTIONS. 
BLOWPIPE CASES AND APPARATUS. 
PRIVATE LESSONS. 

NEW LIST OF FOREIGN ROCKS. 
CATALOGUE. 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and -others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRI CULTURIS], 
ra one ob the best existing Papers for Advertising Farms to bg LePandeEstates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post ge Annual Subscrigtion, payable in advance, 14s. 
7 Ofices—377, High St., Edinburgh ; and 145, Queef Victoria St., London, 


Money Orders payable to Charles Anderson, Jun., Egiabirgh. e* 
® 
» ° 





Remittance with Orders. e 


3-Cover Slide—Koots of Casuarina, Spruce Fir, 


Cabinets, Hammers, Satchels, and every neces-, 
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DIAMONDS. 
” CAT’S-EYES. 
_ SAPPHIRES. 
t 


EMERAEDS. 


THAN 18-CARAT. 


NATURE 


-MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, : 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


NO LOWER STANDARD OF GOLD USED 


t . l 
° [August 16, 1883 > 


“THE GREAT, ° ° 


“DIAMONDS OF THE WORLD.” 
By E. W. @REETER, F.R.G.S., 


Gold Medallist of the Royal Order of Frederic, &c., &c 
SECOND Emtion. Price 7s 6g. 


« PRECIOUS STONES AND GEMS” 
By E. W. STREETERS F.RGS., &., 


Tuirp EpiTion. Pric@ 15s ® 





BELL & SON, York Street, Covent Garden. 
e 7° 


ag a ae 
NOW READY, PARTS XVII., XVIII. (DOUBLE NUMBER), SKETCHES TO SUMER IS ICUMEN IN? , 


PRICE 7s. 


© . A DECTIONARY ! > 


-MUS 


IC AND 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


MUSICIANS ^ 


Epirep BY Sir GEORGE GROVE, D.C.L. ° 


Director of the Royal College of Music, &.. 





Vols. I. and II.—Price 21s. each, 


XIV., price 3s. 6d. each. Parts XV., XVI., price 7S. 


° Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to 


„Demy 8vo, cloth, with Illustrations in Music Type and Woodcut. Also published in 
Parts XVII., X VIIL., price 7s. 


Vols. I. and Il., price 18, each, 


PLAIN SONG. 
Quarterly Parts. Parts I. to 
Cloth Cases far binding 


MACMILLAN AND CO., LONDON. © o 


THE ENTOMOLOGIST'> MONTHLY 
. MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. DouGras, R. McLacuran, F.R.S., 
E. C. Ryz, F.Z.S., E. SAUNDERS, F.Lẹ9S., and H. T. STAINTON, F.R.S. 

This Magazine, gom@enced in 1864, contains standard articles and notes 
on all subjects conected with Entomology, and especially on the Insects of 
the British Isles. 


Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols, may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—{/ommunications, &c., should be sent to the Editors at the above 


address. 
$ THE SCIENTIFIC ROLL. 


° 
e The Publication of No. 12 is postponed As the first volume -will be 
completed in thirteen@umbers, it is hoped that meteorologists and scientific 
men generally will supply the funds r uired for continuing the work 
(which will be of great value to them) bo becoming Subscribers for Vol. I. 
at Ios. 
Samples and Prospectuses may be obtained from A. RAMSAY, 4, Cowper 
Road, Acton, London, W., to whom all communications may be addressed. 


The volumes com- 


Just published, price HT IOS. 


PHILOSOPHICAL TRANSACTIONS.— 


The Fellows of the Royal Scciety are hereby informed that the First Part 
of the Jetilosophical Transactions, vol. clxxiv., for the Year 1883, is 
now Published, and ready for delivery on application at the Office of 
the Society in Burlington House, daily, between the hours of ro and 4. 


Burlington Heuse . WALTER WHISE, Assistant-Secretary R.S. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE Matt AND Hop TRADES; AND WINE AND SPIRIT TRADE 
eo RECORD. 


i a ® The Organ of the Country Brewers. 


(d 
‘The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. eache Regist®red for transmission abroad. 
Offces—s, Bond Court, Walbrook, London, E.C. 
j - 
v% e e bet) e 
e © o 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 
ba With the Assistance of 
FREDERICK Bonn, F.Z.S. jour A. Powsr, M.D. 


Epwarp A. Fircu, F.LS. . Jenner WEIR, F.L.S. 
F. BucHaNan Wuirs, M.D. 


Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden ; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly 


Lists of Duplicates and Desiderata. = : 
Numerous WoopcyT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHRD and Cruromo-LITHO- 


GRAPHED PLATES. 
SIMPKIN,. MARSHALL, & CO., Stationers’gHall Court. 


Ready rst August. Demy 8vo. Pric€ ss. "m 
THE 


PARALLEL ROADS OF GLENROY ; 


THEIR ORIGIN AND RELATION TO THE GRACIAL PERIOD 
AND THE DELUGE. : 


By JAMES MACFADZEAN. 


Publishers—JOHN MENZIES & CO., Edinburgh. 
J. MAXWELL: & SON, Dumfries. 


ooe o o J MARWEL E SON, Dumfries — 
MINERALS AND PRECIOUS STONES, . 


Mr. BRYCE-WRIGHT begs to call attention to his exten- 
sive and valuable cllection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all times be selected at 


moderate prices. 
Boxes’sent on approval to any part of tke world. 
Gems and Precious Stones can be purchased either mounted 
e 


or unmounted. 


BRYCE-WRIGHT, | 
Mineralogist and Expert in Gems and Precious Stones. 
204, REGENT STREET, WONVON, W. 


` ? ` 
August 16, 1883] . NATURE : . @XXV- 
ÂÁ— a m aaam aam [a] 
SUBSCRIPTIONS TO “NATURE.”| e LIGHTNING CONDUCTORS. 
S. ed. Experience, accumulated since the time of Benjamin Frafklin, proves 
Yearly © °@).. @- “aang ~ ese: ee @ 28° © conclusively that a Conductor made of Copper of adequate size is the best 
Half-yearly. . . . ot. 6 «2 « 14 6 of all appliances for the pratection of every description of building from the 
Quarterly yee f EE 7 6 destructive effects of lightning. 
To the United States, thé’ Continent, and all places| JRYFTEF WAT, I & Co.’ 
withif the Postal Ynion :— pe i 
o s. d 


AEATIY a a i a we a A a a BO: 0 
°  ¢ Half-yearly i Ta ME Sa, ca tes Sak See E 
i Quarterly . . - . » « a e S$ O 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the wortd 
with unvarying success, is the most Trustworthy, most Effectgv®@, and also 


the Ch tC ffered to the Public. 
CHARGES for ADVERTISEMENTS. It s saple a a Tnculators beng required, and it costs 


Three Lines in Column 26. 62. od. per Line aft er. P ny n ILLING per Foot for the standard size, which insures safety 
One-Eighth Bage, op Guarter Column. . . . 0 18 6 R. Se NEWALL & CO., 
e a A Ste A : 2 : 130, STRAND, W.Cg; 36, WATERLOO ROAD, LIVERPOOL; 
Whgle Page oa eae “ds Go. oe cs te ee Be 68, ANDERSTON QUAY GLASGOW. 


e > œ ® 
Post_Office Orders payable to MACMILLAN & CO, MANUPACTORY-—GATESHEAD-ON-TYNE. 


OFFICE; 29, BEDFORD STREET, STRAND, W.C. Feta 
H. & E. J. DALB 


Manufacturing Electricians and Opticians, 





TO’ ASTRONOMERS. 


Intending Puyhasers of ‘Telescopes should send for ‘‘ Hints on Silvered 
Glass Reflecting Telesqppes,’’ by G. CALVER (maker of the 37-inch 


AND 
hot hi I 
Ealing Reflector, &c.), and " ang ae containing important Testimonials Pho ographic Apparatus Makers, 








as to their efficiency, &c., &c ost free Nine Stamps. PHYSICAL AND EXP a CLG are MATERIALS, 
G. CALVE R, F.R.A. S., Large and Complete Stock at Show Rooms and Factories. 
HILL HOUSE, COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
WIDFORD, ELgcTRIC SECTION, 72pp. PHOTOGRAPHIC, 64pp. @ 
° CHELMSFORD. 26, LUDGATE HILL, LONDON, E.C; also at è 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 3A and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 
SECOND EDITION, ACCIDENTS !—64, CORNHILL. 
GRIF FIN’S NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 
CHEMICAL HAN DICRAFT Accidents by Land or Water insured against by the RAILWAY PAS- 
e ” | SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
PRICE 4s. 7d. POST FREE. pany, insuring against Accidents of all kinds. Subscribed Capital, 


41,000,020. Paid-up Capital and Reserve, £250,000. Moderate Premiums. 


A CATALOGUE OF CHEMICAL APPARATUS: Bonus allowed to Insurers after Five Years. 


LLUSTRATED, CLASSIFIED, DESCRIPT £ 1,8403000 _e 
. i IVA, A 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. HAS BEEN PAID AS COMPENSATION. 


7 Apply to the Clerks at the Railway Stations, the Local Agents, or 
Most Complete and Cheapest List of Apparatus, 8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, OR AT THE 
LONDON, W.C. HEAD OFFICE—64, CORNHILL, LONDON. 


N O Jha ee k OF REMOVAL. WILLIAM J. VIAN, Secretagy. 


JAMES HOW & CO, C. TISLEY .& Ca - 
SCIENTIFIC INSTRUMENT MAKERS, S. o., 


73, FARRINGDON STREET, LONDON 


ee (LATE oF 5, BRIDE ST., AND 2, Fostzr LANE). 
HIW’'S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 


Rock Sections and other Objects for the Microscope. THE PHO N E ID 0 S C 0 P E 


An Instrument for Observing the Colour-Figures of Liquid Films under the 


a L es ee 
FE RN S A S PE C I Al, TTY action of Sonorous Vibrations. 
e J a | Being a visible demonstration of the Vibratory and Molecular Motion of a 
@ 


Telephone Plate. 








OPTICIANS, o = 
172, BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 








et = e 
e : ; eae sede 
Having for many years govora TERE on whole of our attention to Panni. be ee ae oy Bottle of Solution, Descriptive 
t tivat e Braid even ree 
E RS MANUFACTURED AND SOLD WHOLESALE AND RETAIL §Y 
FERNS AND SELAGINELLAS, S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
We now have THE LARGEST STOCK in the GREATEST NUMBER L IC ELECTRICITY. All Materials lied fi 
tı r h . , : ; 
ee Pies ERD, and other purpores Price Lists of Electrical and Acoustic Apparatus, with Drawings ana 
Our ILLUSTRATED CATALOGUE (frice 6d.), contains much Description of the Harmonograph, Post Free, 2d. 
valuable infogmation, as well as “ Hints on Fern Cultivation.” E 
š > 7 aie In Fcap. 8vo, Price 3s, 6d. e 
Our SPECIAL LISTS, issued at intervals during the year, giving extremel 
low quotations, may be had free on PA á ELEME NTARY LESSONS IN ° THE 
eee ee ee eect tla By H. TONNER 
C.S., M.R. A.C., Examiner in the Principles of Agriculture under 
W ` & J i Bd R K E N H E A D the Government Department of Science, sotietime Pgofessor of Agri- 
ON I cultural Science, University College, Aberystwith. 
FERN NURSERY,SALE, NEAR MANCHESTER. MACMILLAN & CO., London. e , 
e s eoe e Č 
e ò e. @ ° 
° e . 
. e e @ o 
s 
© 
e 
K é . 


SCIENTIFIC 





*CXXyi ° NATURE = Fils ia n eed 
EARVEW. AND PEAK, i 
° [By Appointment to the Royal Institution ef Great Britain,] 
SUCCESSORS TO W. LADD & CO., ’ i 


INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 


" NEW FORM OF PORTABLE TESTING GALVANQMETER. ` 


° “ACOUSTIC APPARATUS OF ALL KINDS. 
: PHILOSOPHICAL APPARATUS OF EVERY D®SCRIPTION. alld ; a 


e ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


SCIENTIFIC 


WORTHIES. . 


The following is a list of the Portraits that have appeared in the above Series. 


z MICHAEL FARADAY. ° 
THOMAS HENRY HUXLEY. 
CISARLES DARWIN. 

JOHN TYNDALL. ° 


GEORGE GABRIEL STOKES. e 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. = 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 


SIR WILLIAM THOMSON. > 
HERMANN L. F. HELMHOLTZ . °°: 
SIR JOSEPH DALTON H@OKER. 
WILLIAM HARVEY. ò 
SIR GEORGE®B. AIRY, 

~ J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. , ° 


WILLIAM SPOTTISWOODE. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 21 Portraits in a Handsome Portfolio for £5 10s. od. carriage paid. 


e THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.O?s payable to MACMILLAN & CO. : 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. š 


NEW EDITIONS FOR 1883. REVISED, CORRECTED, AND BROUGHT UP oe DATE, 


-Price Is, each ; or bound in cloth, Is. 6d. each. 


DICKENS'S DICTIONARIES. 


DICKENS’S DICTIONARY OF LONDON. 
DICKENS’S DICTIONA RY OF PARIS. 


THAMES, 


DICKE NS’S DICTIONARY OF THE 


DICKENS¢S CONTINENTAL ABC RAILWAY GUIDE is published on the First of 
every Month. Price rs, 


MACMILLAN AND CO., LONDON. 





With numerous Illustrations, Medium Svo, Price 125. 6d. 


A LTEXT-BOOK OF :; 


'PÀTHOLOGI CAL ANATOMY 


AND 


l PATHOGENESIS. : 


BY ERNST ZIEGLER, e’ 


Professor of Pathological Anatomy in the University of Tübingen, 


i TRANSLATED AND EDITED BY DONALD MACALISTER, M.A., M.B., M.R.C.P., 


Fellow and Medical Lecturer of St. John’s College, Cambridge. 
á PART I.—GENERAL PATHOLOGICAL ANATOMY. m 


WANTED, a Copy of NATURE, No. 513.—Adaress, 
Office of NATURE, 20, Bedford Street, Strand. 


THIS 
MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS, A Great PURIFIER of the BLOOD; a 
Powerful Invigbrator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female. Complaints, 





MACMILLAN AND CO., LONDON, 


SANDERSON & Co. 


Sole Inventors of the Solid Copper Tape e 
LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, as supplied by them to Her Majesty’s 

Government and the Colonies ; the Italian Government, the Argentine Re- 

public, and other koriga Governments; the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c. 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works. Lightning Conductors Inspected and Tested by 

Experienced Electricians. Electric Bellse Speaking Tubes, &c , fitted on 
the most Improved d@rinci les. 


LEADENHALL HOUSE, ro, LEADENHALL STREET, E.C. 
e 
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Messrs, MACMILLAN & 00S NEW BOOKS. 





NOW READY, ROYAL 8vo, PRICE 25s. 


THE VOYAGE ‘OF THE “WANDERER,” R.Y.S. From the Jownals 


° gand Letters of ©. d S. LAMBERT. ®Edited by GERALD YounG, With numerous Illustrations, Colsured and Plain, : 


after Drawings by R. T. PRITCHETT and others ; and a Map. 


*** A book which almost, if not quite, equals ‘The Voyage of the Sunbeam?’ in interest,” — Globe, -e 
““ There is much which is igteresting and amusing in the volume before us.”-~-Jokn Bull. i 
e “Quite a book to read and even to buy, and is a fit companion and supplement to ‘The Voyage of the Sunbeam.’ ”— 


Vanity Fair, 
ic » ENGLISH MEN OF LETTERS. Edited by JOHN MORLEY. NEW VOLUME, 
SHERIDAN. By Mrs. OLIPHANT. Crown 8yod. 2s. 6d. ° 
hd é e 


A “HISTORY OF ASIATIC CHOLERA, FROM THE EARLIEST 


TIMES UNTIL THE YEAR 1876. By C.C. MACNAMARA. Crown 8vo. Ios. 6d. 





ENGLISH CITIZEN SERIES. EDITED BY HENRY CRAIK, M.A. 


COLONIES AND DEPENDENCIES. Part I. Inpra. By J. $. 


COTTON, late Fellow of Queen’s College, Oxford. Part II. THE COLONIES. By E. J, PAYNE, Fellow of University 
College, Oxford. Crown 8vo. 35. 6d. 


THE NATURE OF POSITIVE LAW. By Joun M. Licurwoon, 


M.A., of Lincoln’s Inn, Barrister-at-Law, Fellow of Trinity Hall, Cambridge. Demy 8vo. 125. 6d. 


e HMSTORICAL COURSE FOR SCHOOLS. Epirep By E, A. FREEMAN, D.C.L. : 


HISTORY OF ITALY. By Rev. W. Hunt, M.A. New Edition. With 


Coloured Maps. 18mo. 3s. 6d. 
t 


WITH A PREFACE BY CHARLES DARWIN. 


THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. 


Translated and Edited by D’Arcy W. THOMPSON, Jun., B.A., Scholar of Trinity College, Cambridge. Wit a Preface by 
CHARLES DARWIN, F.R.S. With Illustrations, Medium 8vo. 21s. 
“‘Tt is not too much to say that every page teems with information of the most interesting and valuable kind. . . , As far as 
we have observed the rendering is faithful and accurate, and in one respect the English translation is decidedly superior to the 
original—in the more scientific arrangement of the species described.” —/ournal of Botany. 


MR. FRANCIS GALTON’S NEW BOOK. 


INQUIRES INTO HUMAN FACULTY AND ITS DEVELOP- 


MENT. By FRANCIS GALTON, F.R.S., Author of ** Hereditary Genius,” *‘ English Men of Science,” &c, With | 


Illustrations. Demy 8vo. 16s, e ə e , 


“These ‘Inquiries’ will be found full of interesting and novel facts and information, so that every chapter is of value for ifs 
own sake wholly apart from its connections with all the others. Mr. Galton has taken note of the varied heredftary faculties of 
different men, andeof the great varieties in different families and races, in order to try to trace out how far history may have shown 
the. practicability of supplanting buman stock by tetter strains,”— British Quarterly Review, 


AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. 


By PERCY FARADAY FRANKLAND, Ph.D., B.Sc., F. C.S., Associate of the Royal School of Mines, Demorstrator 
of Practical and Agricultural Chemistry in the Normal School of Science and Royal School of Mines, South Kensington 
Museum, Founded upon ‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. KROCKER., Crown 8vo. 75, 6d. 


“For students, and asa handbook @r analytical chemists, or for laboratory teaching, it will be found exceedingl¢ useful, 
forming as it does a complete text-book on the subject.” — Farmer. 


ELEMENTARY APPLIED MECHANICS. By Tuomas ALEXANDER, 


C.E., Professor of Engineering in the Imperial College of Engineering, Tokei, Japan; and ARTHUR WATSON 
THOMSON, C.E., B.Sc., Professor of Engineering at the Royal College, Cirencester. Part II. TRANSVERSE STRESS, ® 
upwards of 150 Diagrams, and 200 Examples carefully worked out ; new and complete method for finding, at every point of 

a beam, the amount of the greatest bending moment and shearing force during the transit of any set of loads fixed relatively 

to one another—e.g, the wheels of a locomotive ; continuous beams, &c., &c. Crown 8vo. 105. 6d, 


a + 
“In this second volume the subject of stress and strain is treated in a systematic manner. Students not familar with the 
integral calculus will be able to apply the results given in connection with curvature, slope, and deflection of beams, the steps in 
the integration be'ng filled in, which will be an assistance to some. Chapters on twisting, bending of struts, and some other 


important points, have bee} added to make the work complete, which is the kind of treatise students wan®”—Jrom, 
e 
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Opera and Fieid Glasses. | 
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100 NEW BOND STREET, LONDON, W. . 


WESLEY COLLEGE, 
ae (AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 





















“THEJEWEL” 


FIELD, GLASS ` 
IN BRASS JAPANNED FRAME, 


e 
Covered with Leather, especially 
Constructed, and strongly recom- 
mended®fgr T oufists’ Use. 


IN COLLAPSING LEATHER 
CASE, 


40s., 44s., or 50a 
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SHEFFIELD. 


GOVERNOR AND CHAPLAIN 


HEAD MASTER 


SECOND MASTER 
® FIRST MA? HEMATICAL MASTER 


C. J. SCOTT, 


oe Rev. W. H. DALLINGER, F.R.S., &c., &c. 

H. M. SHERA, EsQ., M.A., LL.D. 
Esq., B.A., Scholar and Prizeman (Camb.) 
THOS. HUGH LLER, Esq., B.A. (Camb.), 


And TWENTY ASSISTANT MASTERS and PROFESSORS. e 


= Iy addition to Classical, 


Mathematical, English, and Commercial Subjects, BIOLO 


GY, PHYSICS, and CHEMISTRÝ, the 


e Modern Languages of Europe, Hebrew, and Syriac, Vocal and Instrumental Music, 


Professors. 


and Drawing are taught Sy Acaomplished 


The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE ; and gives 


CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), 
taught by A. H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED worth, in the aggregate, 
The JUNIOR SCHOOL, conducted in a separate part of the Building, 


Weekly Lectures and Class Instruction in PRACTICAL 


ZOOLOGY, BOTANY, &c. 

Christ Church, Oxtord.. PHYSICS is 
300/77, a year. 

is in excellent efficiency. 


PROSPECTUSES may be obtained by Application 


to the GOVERNOR or HEAD MASTER. 


ANTS AN 


PRICE 5s., CLOTH BOARDS. 


By the Rev. W. FARREN WHITE, M.A., Vicar of Stonehouse, Gloucestershire. 


With numerous Illustrations and a Complete List of Genera and Species of the British Ants. 


“ A volume as full of interesting information as it is pleasantly written. 


few equals.”—G/obe. 


<The author would appear to have given much time to a close personal study of the habits and spe 


Atheneum., 


«Jt will ge of greawassistance to any entomologist wishing to commence the study of our native ants.” —~Nature. 


SI es 


- 





Printed by R. Cray, Son® 
MACMILLAN aR 
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“ GLACIER ” 
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AND TAYLOR, 
D Co., at the Office, 29 and 30, 


London: RELIGIOUS TRACT SOCIETY. 


This is a series of Transparent Designs from the simplest to the most 
elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
Glass, at a very small cost. The advantages of this invention will be appre- 
ciated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from view, and the beauty of the interior enhanced, while the,labour of 
affixing is no more than a pleasant pasfme and exercise of skill, in which 


ladies and children can take part. è 


a m 


The most perfect Substitute for Stainetl Glass. 
ILLUSTRATED PRICE LIST ON APPLICATION. 


Samples of the Patent “ Glacier,” per post, One Shilling. 


A variety of Windows fitted with the Patent " Glacier” can be seen at 
PERRY & Cu.’s Establishment, Holborn Viaduct, London. 


Manufactured by 
McCAW, STEVENSON, & ORR, BELFAST. 


SOLD BY 


PERRY & CO., Limited, Steel Pen Makers: 


Sole Agents for Great Britain, HOLBORN VIADUCT, LONDON. 





Redford Street, 
e 


$ e 
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8 mms . 


ø * No. 14. 


Size r4$ X x0}. Price 3s. 


at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
Covent Garden.—Tuurspay, August 16, 1883. 
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D THEIR WAYS. 


As a prize-book for science classes at schools it has 


cific diffegences of ants.” — 
(J 
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-~ “ To the solid ground ° 
: Of Nature trusts the mind which builds for aye.” —\NORDSWORTH a 
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No. 72¢, VOL. 28] THURSDAY, AUGUST 23, 1883 [PRICE SIXPENCE 
Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 
NORMAL SCHOOL OF SCIENCE AND ' | 
ROYAL SCHOOL OF MINES, Se : 
se gee th 
SOUTH KENSINGTON. Faris arts Š 
: ARNS 
Dean, Professor HuxLey, P.R.S. SEER Sg 
Biology—Professor Huxley, P.R.S. 
Mining—@rof. Marington Smyth, F.R.S. 
Chemistry—Prof. E. Frankland, F.R.S. 
Mechanics and Mathematics—Prof. Goodeve, M.A. ) x 
*Physics—Prof. F. Guthrie, F.R.S., ae th IEN Ne 7 = 
Grolony= Prok: J. W. Judd, F.R.S. Red i a SAAS SoD Le re MoE rot) Lt, S|  — = 
Metallurgy —Pr@. W. Chandler Roberts, F.R.S. ; a Pillai bead eit, (ec ey et EPE 
Astronomy—Lecturer, J. Norman Lockyer, Esq., F.R.S. à EE 
Agriculture—J. Wrightson, Esq., F.C.S. ~ ae NS 
Next Sessicn begins OCTOBER rst. i i 
Full Particulars can be obtained from the REGISTRAR. The “EURY SCOPIC’, Opera, In Case, £2 2S. 
Has the largest field of view, giving dèlightfully 
OWENS COLLEGE, MANCHESTER. easy vision. 
BERKELEY FELLOWSHIP. ILLUSTRATED CATALOGUE FREE BY POST. 
The Council propose to Appoint in OCTOBER next to a Fellowship of THE TRADE SUPPLIED 
the value of £100 for one year, but renewable for a second and third year, in E 
one of a four following Sake e Ture Manoma app ie Mathe- oe ee 
matics, Physics, Engingering. The Appointment will be made after con- 
sideration of documentary or other sp dence furnished by the Applicants. J O H N B R O W N I N (; 
Further Particulars may be obtained on application to Dr. GREEN WOOD, @ 
Ronee ot the College. Applications to be sent in not later than the 29th 63, STR AND, LONDON, W.C. 
eptember next. 
J. HOLME NICHOLSON, Registrar ESTABLISHED ONE HUNQRED YEARS, * 















MAPPIN & WEBB'S EGRETTI & ZAMBRA’S - 
R „HEODOLITES 
; ie CHESTS Sot fe $ : 
MICOOMAPRENIE WEBB sr DSA es TRANSIT INSTRU- 
vf) CELEBRATED-GANTEENS i a MENTS, LEVELS, 
Circumferentors, 


PLATE - ; = = ` ; = MINERS’ DIALS 


POCKET COMPASSES, 


POCKET SUN 
DIALS, 





VCE COMPLETELY 
NN ee Universal foreNorth and 
WN N ° FITTED. South Latitudes. 
TANN ee ae ANEROID BAROMETER, 
ut All Sizes in Stock. WITH ALTITUDE SCALE, 
Mi NSA THERMOMETER, AND 
Oi COMPASS, IN FLAT 
E SPECIAL aap 2 POCKET CASE, T 
DETAILED LIST EA VARIOUSeFORMS. 
a FREE, Llustrated Price Lists posted Free. 
ie cee NEGRETTI & ZAMBRA, 
OXFORD SRREET, WEST END; AND SCIENTIFIC INSTRUMENT MAKERS TO 
MANSION HOUSE BUILDINGS, CITY, Her MAJESTY GHE QUEEN, p-e 7 e’ 
LONDON. è Holborn Vigduet, 45, Cornhill, & 122, Regent St., London. 
MANUFAGTORY—The Royal Plate and Cutlery Works, SHEFFIELD. PHOTOGRAPHERS—CRYSTAL#PALACE, SYDENHAM. 
° e á e à 
. : ' . l 
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MICROSCOPES. 


Unequalled by any other Maker at the same Price. Intending Purchasers 
eshould apply to the Manufacturer, 


EDMUND WHEELER, 
48N. Tollington Regd, Holloway, N., London 


OWENS COLLEGE, VICTORIA 
UNIWERSITY, MANCHESTER. 


Se SESSION 1883-84. 


I. DapaRrMenr oF ARTS AND Law. ° 

Il. DEPARTMENT OF SCIENCE AND ENGINEERING. 

Candidates for admission in these Departments must nut be under I4 Years 
of Age, and those under 16 will be required 10 pass an Entrance Examina- 
tion in English, Arithmetic, and. Elementary Latin, to be held on the 28th 
September. ® 

I[®. DEPARTMENT oF MEDICINE AND SURGERY. 

Students are uired before eptering to have p&ssed one of the Pre- 

-liminary Examinations prescribed P, the General Medical Council. 
ean Sessio@ in Departments I., IL., and LIL will cdtnmenite on the znd 
ctober. 

IV. DzPARTMENT For Women (223, Brunswick Stree). 

The Session will commence on the 8th October. 

V. Eventnc CiacSas. 

The Session will commence on the rsth October. New Sudents will be 
admitted on the roth, rrth, and r2th October, between 6.30 and 9 p.m. 

ENTRANCE EXHIBITIONS are offered for Competition at the beginning of 
the Session in Classics, Greek Testament, Mathematics, English, and 
History, and also a Dauntesey Medical Scholarship, value £100. 

Prospectuses cf the several Departments may be obtained at Mr. 
Cornisu's, Piccadilly, Manchester, and they will be forwarded from the 


College on application, 

J. HOLME NICHOLSON, Registrar 
$e 
, -HE MASON SCIENCE COLLEGE, 


BIRMINGHAM. 
SESSION 1883-84. 


The SESSION will COMMENCE on TUESDAY, October 2, 1883. 
The Calendar, containing Full Information as to the Admission of Students, 
the Courses of Instruction, Fees, &c., is published by CORNISH BROTHERS, 
New Street, Birmingham. Price 2s. ; by post, 2s, sd. 
` GEO. H. MORLEY, Secretary 


QUEEN’S COLLEGE, IRELAND. 


The Professorship of Natural History, Geology, and Mineralogy in 
the Queen’s College, Galway, being about to become vacant, Candi- 
dates for that Office are reques:ed tg forward their Testimonials to the 
Under Secretary, Dubin Castle, on or before the esth day of SEPTEMBER 
next, in order tha®the same may be subinitted to His Excellency the Lord 
Lieutenant. : 

The Candidate who may be selected for the above Professorship will have 
to enter upon his duties forthwith. 

Dublin Castle, 14th August, 1883 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 
bad HYDE PARK CORNER, W. 


. e 
e the WINTER SESSION will commence on MONDAY, October rst, 
with an Introductory Addrggs by W. H. Bennett, Esq., F.R.C.S., at 
4pm. À Prospefus of the School and further information may be obtained 
by personal application between 1 and 3 p.m., or by letter addressed to the 
DEAN at the Hospit&. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1883-84 will commence on OCTOBER rst, 
when an Introductory Address will be delivered by F. Lz Gros CLARK, 
Esq., F.R.S., at 3 p.m. - l 

Two Entrance Scholarships, of £roo and £60 respectively, open to all 
First-Year Students, will be offered for conpetition. The Examination will 
be held on the ard, 4th, and sth of OCTOBER, and the Subjects will be 
Chemistry and Physics, with either Botany or Zoology at the option of the 
Candidates. 6 F i 

Special Classes are held throughout the year for the “ Matriculation,”’ 
“ Preliminary Scientific,” and ‘‘ Inter:.nediate M.B.” Examinations of the 

University of London. . 
© ~All Hospital Appointments are open to Students without extra charge, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Silver and Gold Medals, 
The Fees may be paid in one sum or by instalments. Special entries may 
ebe made to Lae orto Hospital Practice, and special arrangements are 
made fr Studegts entering in their second or subsequent years, also for 
Dental Stud=nts and for qualified Practitioners. PN l 
Several Medical Practitioners and Private Families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
inspected and approved lodgings is kept in the Secretary’s office. 
Prospectuses and all particulars may be obtained from the Secretary, G. 


e RENDLE, Esq. 
5 *e R .- e W. M. ORD, M.D., Dean 
e (J e 








LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROM GPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to his sups@ribers specimens of a new Rotifer 
Asplanchna Ebbesbornii, with drawing and description. Ie has also “beef 
showing at his Stand 756 in the Fisheries Exhibiti , Oyster Spat, Fry of 
Stickleback, Cristatella mucedo, Lacinflaria socidis, Melicerta ringens, 
Asplanchna Brightwellii, Hydra viridis, Volvox globator, &c. 

_ Weekly Announcer@ents will be made in tMis Piace of Organisms? T. B? 
1s supplying. e be 


Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months Jor Subscription of £ 1 Isy 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Nine Parts, rs. each. 


UNIVERSITY OF GLASGOW. - 


SESSIOW 1883-84. @ 

The WINTER MEDICAL SESSION will be opened with an Imtro- 
ductory Address by Professor Y®UNG, M.D.. on TUESDAY, the 30th 
QGctober, 1883. æ 

Complete Courses on all the subjects ef the Medical Curriculum are de- 
livered within the University, and fully equipped Laboratories for Practical 
Instruction are connected with each Department. In the Western Infirmary, 
which is in the immediate vicinity, ample means of Clinical and Pathological 
Study are afforded. The Fee for each Class is £3 3S., and tie total mini- 
mum expenses for Classes, Hospital, and Graduatiog Fees for M.B. and 
C.M. amount to about £go. 

Bursaries to the annual amount of about £1000 may be held by Students 
during their Medical Studies. 

Full particulars connected with the course of Education and Examination 
required for the Degrees, and the Prelimirary Examinaticn required to be 
passed by Stucents befose beginning Medical Study, will be found in the 
University Calendar (by post, 3s.); ora Syllabus of the Regulations, Fees, 
g may be obtained by applying to Mr. MOIR Assistant Clerk of 

enate. 


Se A 
GUY’S HOSPITAL. ° 


The MEDICAL SESSION commences on MOMDAY OCTOBER rst. 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophtha'mic, and other special departments. 

The Museum of Anat my, Pathology, and Comparative Anatomy — 
Curator, Dr, Goodhart—contains 11.003 Specimens, 4.500 Drawings and 
Diagrams, a unique Collection of Anatomical M@dels, and a series of 600 
Models of Skin Diseases. 

APPOINTMENTS.—The Houte Surgeons and House Physicians, the Obste- 
tric Residents, Cliftical Assistants, and Dressers, are selected from the 
Students according to merit and without payment. There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE SCHOLARSHIFS.—Open Scholarship of 125 guineas, in Classics, 
Mathematics, and Modern Languages. Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Prizes, &¢c.—Six Schelarships, varying in value from 410 to £50 each, 
for general proficiency in Medical Study; the Treasurer’s Gold Medal in 
Medicine; the Treasurer’s Gold Medal in Surgery ; the Gurney Hoare Prize 
of £25 for Clinical Study; the Beaney Prize of 30 guineas for Pathology ; 
the Sands Cox Scholarship of £15 per annum for three vears for Physiology ; 
the Michael Harris Prize of 410 for Anatomy; the M&tkenzie Bacon Prize 
of £10 far Ophthalmoscopy. e 

For further information apply to the Dean, Dr. F. TAYLOR. bad 

Guy's Hospital, I.ondon, S.E., July, 1883 


A CAMBRIDGE GRADUATE in Honours 


wishes to hear of ‘an Opening for a Good School. Experienced and 
successful Teacher. Good Testimonials. Refefences exchanged.— 
Address M.A., F.G.S., care of Publishers of NATURE, 29, Bedford 
Street, Strand, W.C. o’ 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be *£ MAGNETISED,” constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 








$E. DENT & CO., Mal&rs of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 


Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
N. B.—Watches can be converted to this plan, 


GEOLOGY AND MINERALOGY 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in ¢luseums, &c, 


STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R, GREGORY, 
Extensive Geological Store bd 
88, CHARLOTTE STREET, FITZROY SQVARE, LONDON. 
® ° 


August 23, 1883] i 
° Sale by Auction. 


COLLECTIONS OF FOSSILS@S@ELLS, AND BUTTERFLIES. 
MESSRS. FAREBROTHER, ELLIS, 


CLARK, & CO. will Sell by Auction on the Premises, Dungarvan 

è House, Brenghley, Kent, cn SDAY NEXT, at 1 o'clock pre- 

cisely, tı gethër with the Household Furniture, a Valuable Collection of 

Fogsils and Geolog@al Specimens, Shells, Butterflies, and Beetles, all 

> in excellent preservation, and arranged in five well-made Mahogany 

e Glazed Cabinets. 

Catagogues may be ad of*Messrs. FAREBROTHER® ELLIS, CLARK, & 

Co., 5 and 6, Lancaster Place, Strand. W.C., and 18, Old Broad Street, 
E.@ 


BRITISH ASSOCIATION. 
SOUTHPORT MEETING. 


VICTQRIA HOTEL, 


FACING THE PIER, 
First-claag Family Hotel, replete with every Comfort, at Moderate Charges. 


° HENRY J. B. LAWRENCE, Manager 
° (Late of Clifton Down Hotel, Bristol) 


MICRO-PETROLOGY. 


A large series of Rgck Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gn«iss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., rs. 6d. and 2s. each. Sections of Sedimentary 
i showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidizx, 

c. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND. W.C. 


PROFESSORS of BIOLOGY supplied with 
E SP ADE @VILTON, Northfield Villas, Leeds. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the gbove; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


z2, FRITH STREET, SOHO, W. 


S. HENSON, 277, Strand, London, has just 


RECEIVED some SPLENDID EXAMPLES of ARBORESCENT 
GOLD, FINE CRYSTALLISED BARYTES, LARGE CRYSTALS 
of LAPIS LAZULI, BLUE and YELLOW TOPAZES, PHENA- 
CITE, ZIRCONS, JORDANITE, CINNABAR, GREEN and YEL- 
LOW BERYLS, DIOPTASE, KENGOTTITE, MIARGYRITE, 
RED.and BLACK TOURMALINES, and KOTCHUBEITE. 


COLLECTIONS. 
BLOWPIPE CASES AND APPARATUS. 
PRIVATE LESSONS. 

NEA LIST OF FOREIGN ROCKS. 

m CATALOGUE. 











j SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 
THE ENTOMOLOGIST S MONTHLY 
ee MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Doucras, R. McLACHLAN, F.R.S., 
E. C. RYE, `. Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

® Subscription—Six Shillings per Volume, 
mence with the June number in each year, 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of x1. each; the succeeding 
vols. may be had separately or together, at 7s. each 


London: JOHN VAN VOORST, 1, Paternoster Row. 


aay D o mcations, &c., should be sent to the Editors at the above 


postgfree. The volumes com- 
© 


On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Brirrxn, F.L.S., British Museum. 

CONTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. ° 

Price 1s. 3d. Subscription for Ong Year, payable in advance, ras, 
London: WEST, WMAN, & CO., 54, Hatton Garden, E.C. 
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* THE ZOOLOGIST. 
A MONTHLY MAGAZINE OR NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contaims— 


Original Articles by well known naturalists in every Branch of zoology . 
habits of animals; arrival and departure of migratory birds ; occurrence ¢! 
rare birds; distribution and migration of British fresh-water fish; new ir, 
rare marine fish; local aquaria; British reptiles; British land aftd Gres} - 
water mollusca, with remarks on the haung and habits of the species; ani 
other matters of general interest to those who delight in® nat histor} 
Reports of the Linnean, Zoological, and Entomological Societigs. Review s 
of natural history books. Occasienal translations from foreign zoolo l 
journals of important and interesting articles in various brapches of zoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 


—e t 
CELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, ° 


Scientifique, illustgée, spéciale, seuf journal tenit les lectew s 
an courant de toutes les expositions électriques, et de tous les 
@ progrès de l'électricité. ‘ 


Rédagteur en chef: W. de FONWIELLE. 
E, de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 


LE FEVRE AND CO., ENGINEERS, 
26, Bupe Row, CANNON STREET, LONDON. 
Specimen Cupy sent post free. 








NORTH BRITISH AGRICULTURIS®, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdum. ; 

The AGRICULTURIST is published every Wednesday aftermeon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. ; 

The special attention of Land Agents is directed to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICL L- 
TURIST a first-class medium for reaching that Class. , 

Price 3¢. By post 34¢. Annual Subscripticn, payable tn advance, 14s. 

Offces—377, High St., Edinburgh ; and 345, Queen Victoria St. Londen, 
E.C 





Cc. e 
Money Orders payable to Charles Anderson, Jun., Muinpereh. P 
THE “HANSA” 


Published since 1864 in Hamburg, is the caly independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday cne 
Number in 4to at least; frequent supplements and drawings. Subscript.on 
at any time; preceding numbers of the year furnished subsequently. Price 
r2s. for twelve months. Advertisements 4g. a line widely spr by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Oftice: Aug. Meyer and Dieckmann, Hamburg, Alterwall,"28. Edited Ly 
W. v. FrREDEN, M.R., Hamburg, Alexander Street. 8. e 


S e 
JOH. AMBR. BARTH, éditeur, œ 
LEIPZIG, Johannesgasse 34. 
PERIODICA. 
Annalen der Physik und Chemie, Herausgegeben von 


GILBERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877). Jährlich 3 Bde. oder 12 Hefte. 8° M 31. 


Beiblätter zu den Annalen der Physik und Chemie. Herausge- 


geben seit 1877 von G. u. E. WIEDEMANN. Jährlich r2 Hefte. 8°. M 16. 


Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Journal für technische und öconomische Chemie’’) berausge- 
geben von Erdptant, TEONE SA Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) herausegege ben von H. KoLBE und E. v. 
MEYER. Jährlich 2 Bande in 22 Heften. 8°. M 22. 

Vollständige Verlagsverzeichnisse werden jederzeit, auf Yerlangen franco 

zugesandt. 


THE BREWERS’ GUA RDIAN:;} 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 7°" 
I, censing, Legal, and Parliam entary Matters. ene 
REVIEW OF THE Matt anp Hop TRADES; AND WINE AND SPIRIT TRADE 
Recor. Š e 
The Organ of the Country Brewers. ° . 

“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post frge, dating from any quarter-day. 

Single copies rs. each. Registered for transmission &broad. 
Offices—s, Bond Court, Walbrook, London, EeC. ~ = 
s e°e o 

e. ° e 


XXXII | g 


© 
` 


BRACELETS. 

_ BROOCHES. 

NECKLACES. 
°” LOCKETS. 


$ 
NATURE: ° 


9 CARAT GOLD.) MR. STREETER, 
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“PRECIOUS STONES ‘“& GEMS.” 
By EDWIN W. STREETER, F.R.G.S. 
atay EDITION. Price 15s. 


.* THE GREAT 


THE INTRODUCER OF g GOLD JEWELLERY, DI AMONDS 05 THE WORLD. 
BOND STREET, W. œ 


LONDON, CEYLON, JAPAN. 


By EDWIN W. STREETER, ERGS. 


e A 
SECOND EDITION. Price 7s. éz. 
i J 
BELL & SON, York Street, Covent Garden. 





PRICE 5s, CLOTH BOARDS. 


ANTS AND THEIR WAYS. 


By tle Rev. W. FARREN WHITE, M.A., Vicar of Stonehou§e, Gloucestershire., 


With numerous Illustrations nd a Complete List of Genera and Species of the British Ants. œ 
"CA volume as full of interesting information as it is pleasantly written. As a prize-book for science classes at schools it has 


few equals.”— (ode. 


í 3 i d : 
‘‘ The author would appear to have given much time to a close personal study of the habits and specific differences of ants,” — 


Atheneum. 


‘< It will be of great assistance to any entomologist wishing to commence the study of our native ants.” —Vedure. 
London: RELIGIOUS TRACT SOCIETY. 





Just Published, 


PROCEEDINGS OF THE SCIENTIFIC 


MEETINGS OF THE ZOOLOGICAL SOCIETY OF LONDON 
e for 1883, Part II., containing the Papers read at the Scientific Meet- 
ings in March and April, 1883, with Ten Plates, mostly Coloured, 12s. ; 
with Plates, Uncoloured, 3s. 
May be obtained at the Soctety’s Office (11, Hanover Square, W.), at 
Messrs. LonGmans, the Society’s Publishers (Paternoster Row, E.C.), or 
through any Bookseller, 


Third Edition, Crown 8vo, Price rs. Post Free. 


THE ELECTRIC LIGHT POPULARLY 
EXPLAINED. By A. BROMLEY HOLMES, Assoc. M. Inst. C. E. 


Containing Descriptions of the Dynamos, Lamps, and other Apparatus used 
for Electric Lighting. Explanations of the Units of Electrical Measure- 
ment and Measuring Instruments. Modes of coupling up Lamps for work. 
Secondary Batteries. Notes as to Coat, &c., &c. 


London: BEMROSE & SONS, 23, Old Bailey; and Derby. 


Tenth Thousand, Popular Edition, 62. 


OUR Coloured.Cartoons, a Bird’s-eye view of the Church, 
NATIONAL Dissent, Catholicism, Science, Schisms, and Heresies, 
Forty Splendid Portraits of Cardinals, Preachers, 

CHURCH. Scientists; and other Notable Leaders. 


“Cleverly conceived . . . clever allusions. The number sold was 
papio e AEH Ad Post. ; 
‘* The cartoon has been honoured with the approval of the principal per- 
sonages portrayed in it.”—Bedford Record. 
*TOHN HEYWOOD, Manchester; and 11, Paternoster Buildings, London ; 
e ° @and of all Booksellers and Newsvendors. 


GREEK afd ROMAN COINS.. Catalogue 


of the Collection formed by GEORGE SIM, F.S.A. dcot., Edinburgh. 
4to, price 21s. 


MACMILLAN & CO.. LONDON, 





In Crown 8vo, Price 7s. 62. 


CONIC SECTIONS. By Charles Smith, 
M.A., Fellow and Tutor of Sidney Sussex College, Cambridge. Crown 


8vo. 7s, 6d. ` 
® MACMILLAN & CO., London. , 


THE CHOLERA. 
, A HISTORY OF ASIATIC CHOLERA, 


FROM TÉE 


© „EARLIEST TIMES UNTIL THE YEAR 1876. 


By C. MACNAMARA. 


e Crown 8vo, 10s, 6d. 


MACMILLAN & CO., LONDON. 


KIRKES’ PHYSIOLOGY. 
Tentk Edition, Revised, with 420 Illustrations, Post 8vo, 145. 


KIRKES HANDBOOK of PFLYSIOLOGY. 


By W. MORRANT LAKER, F.R.C.S., Lecturep on Physiology and 
Surgeon to St. Bartholomew’s Hospital, and Surgeon te the Evelina 
Hospital] for Sick Children. 

The Chapter on the Chemical Composition of ge Ifynan Body has been 
in great part rewritten; and the text has been much altered in many others, 
especially the Chapters on the Blood, Circulation, Respiration, Digestion, 
and the Nervous System. ao 

About 60 new Illustrations have been added. 


JOHN MURRAY, Albemarte Street. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Freperrick Bonn, F.Z.S. | Jorn A. Power, M.D. 
Epwarp A. Mirc, F.L.S. . JENNER Weir, F.L.S. 
F. Bucnanan Waits, M.D rea 

Contains Articles by well-known Entomologists on all Branthes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. e . 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomg-LitHe- 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


PARCELS POST. 


GROSVENOR GALLERY LIBRARY, 
LIMITED, 
135, NEW BOND STREET, LONDON. 


‘CIRCULATING LIBRARY. 


Owing to the introdgiction of the Parcels Pcst and the great reduction in 
R ailway Charges, Subscnbers can obtain a constant and punctual supply of 
N ew Books as conveniently in the Country as in London. Town Subscribers 
can be temporarily transferred to the Country Department with@ut extra 


charge. 
COUNTRY SUBSCRIPTIONS FROM 


£2 2 o for Five Vols. 


; e 
An increased number of Volumes is supplied to Subseribers not requiring 


all New Books. 
Town SUBSCRIPTIONS FROM 


41 x o for Two Vols. i 
£1 15 6 for Three Vols.&with Delivery 


Prospectus ‘on A pplication. 


: 4 ‘ 
| August 23, 1883] ° 





SUBSCRIPTIONS TO “NATURE.” 
d, 


S. 
Yearly . a... SN ae ds ae . 20 
Half-yeariy . . . 2... 1. 4 6 
Quarterly . $. ug. 7 1 we 7 6 
e Ie the Uyited States, thé’ Continent, and all places 


within the Postal «Union :,— 
e S. d. 
a ® Yearly e DB: 6 ew ew we g 30 6 
e@ Half-yearly, . . . l. a a. n a I5 6 
i Quarterly . ........ 8.0 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd. per Line after. 





° 5 S. d. 
One-Eighth*Page, o Quarter Columa . . . . 018 6 
Quarter Page or Half a Column, . . . .. LIG O 
Half a Page, ora G@olumn. we. a.. 350 
Weole Page . . .. 3 ) 6 6 0 


Posy Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


SANDERSON & Co. 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, as supplied by them to Her Majesty’s 

Government and the Colonies ; the Italian Government, the Argentine Re- 

public, and other Foreign Governments; the Royal Courts of Justice, Strand, 
the Houses of Parliament, &#® 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage of Works. Lightning Conductors Inspected and Tested by 

Experienced Electricians. Electric Bells, Speaking ‘lubes, &c, fitted on 
i ® the most Improved Principles. 


LEADENHALL HOUSE, 10, LEADENHALL STREET, E.C. 


NOTICE OF REMOVAL, 
' JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST., AND 2, FOSTER LANE). 


HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


FERNS, A SPECIALITY. 


Having for many y€ars devoted almost the whole of our attention to 
the cultivation of 


TERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes, 


Our ILLUSTRATED CATALOGUE (price 6d.), contains much 
valuable information, as well as “ Hints on Fern Cultivation.” 


è 
Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


W. & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER, 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 


ə: Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
' AND CHEMICALS. 


Large and Complete Stock at Show Rooms and Factories. 
COMPLETE? ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp. PHOTOGRAPHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also at 
3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


WANTED, a Copy, of NATURE, No. 513.—Address, 
Office of NATYRE, 29, Bedford Street, Strand. 
, e 
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* LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all appliances for the protection of every description d¥ building from the 

destructive effects of lightning. 


WEW ALE. & Co’s 


PATENT e 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts ef the world 
with pavarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
In any storm. 


R. S. NEWALL & CO., o 
130, STRAND, WÈ. ; 36, WATERIOO ROAD, LIVERPOOL; 
68, MNDERSTON QUAY, GLASGOW. © 
MANUFA€TORY—GATESHEAD-ON-TYNE.. 





SECOND EDITION, 
GRiFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS « 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV E. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


JOAN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
TONDON, W.C. 


5, ©. TISLEY & o3 


OPTICJANS, 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 

Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. e 

The PHONEIDOSCOPE, with 3 Disks, Bottle of Solutiom Descriptive 

Pamphlet, &c., in Cardboard Box, ros. 6d. 

MANUFACTURED AND SOLD WHOLESALM AND RET@IL BY © n 

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. è 
TELEPHONIC ELECTRICITY. All Materials supplied for 

Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings ana 
Description of the Harmonograph, Post Free, 2d. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public ee: and Railway Companies throughout 
reland. e 


It writes almostinstantly Full Black. | Flows easily from the Pen. , 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BarcLAY & Sons, Farring- 
don Street ; W. Epwarps, Old Change ; F. NEWBERY & ‘Sons, Newgate 
Street; J. AUSTIN & Co., Bure Street, Liverpool ; and to be had of all 

: tationers. 


BEWLEY & DRAPER (Limited), Dublin. © 
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In Crown 8vo, Price 5s. 


A MANUAL of ANCIENT*eGEOGRAPHY. 
Translated from the German of Dr. H. KIEPERT. 


MACMILLAN & @O., London. ə *, e’ 
o 9 e 


. Ld 
, XXXIV 


' JOHNSON. 


Now publishing, in Cgown 8vo. Price 2s. 6d, each. ® 


ENGLISH MEN OF LETTERS. 
Edited by JOHN MORLEY. 

By LESLIE STEPHEN. 

SCOTT,-SIR WALTER. By R. H. Hurron. 

GIBBON. ° By J. Corrgr Morison. 

SHELLEY. By J. A. SYMONDs. 

HUM& By Professor Hux ey, P.R.S. 

GOLDSMITH. By WILLIAM BLACK? 

DEFOE. By W. MINTO. 

BURNS. By Principal SHAIRP. 

SPENSER. By the Dran or ST. Pau’s. 

THACK®E RAY. By ANTHONY *TROLLOPE. 

BURKE. By Joun MorLEY. 

MILTON. By Marx PATTISON. ° 

HAWTHORNE. By HENRY JAMEŞ, JUN. 

SOUTHEY. By Professor DOWDEN. 

BUNYAN. By J. A. FROUDE. 

CHAUCER. By Professor A. W. Warp. 

COWPER. By GOLDWIN SMITH. 

POPR. By LESLIE STEPHEN. 


eBYRON. By Professor NICHOL. 


LOCKE. By Professor FOWLER. 
WORDSWORTH. By F. W. H. MYERS. 
DRYDEN. By G. SAINTSBURY. 
LANDOR. By Professor SroNEyY COLVIN. 
DE QUINCEY. By Professor Masson. 
CHARLES LAMB. By Rev. ALFRED AINGER. 
BENTLEY. By Professor R. C. JEBB. 
DICKENS, By A. We WARD. 
GRAY. *By E. W. GOSSE. 
SWIFT. By LESLIE STEPHEN. 
STERNE. By H. D. TRALL, 
MACAULAY. By J. COTTER MORISON. 
FIELDING. By AUSTIN DOBSON. 
SHERIDAN. By Mrs. OLIPHANT. 
i In Preparation. 
AD əSMITH. By LeEonarD H. COURTNEY. 
SIR PHILIP SIDNEY. By J. A. SYMONDS. 
BERKELEY. By Professor HUXLEY. 
Others to follow. 
MACMILLAN AND CO., LONDON. 
9 GOLD MEDAL, 
PARIS EXHIBITION. 


id In Packets and Tins. Pure 
Cocoa only, with the super- 
‘If properäy prepared, there is no nicer 
or more wholesome preparation of 
cocoa.” —Food, Water, and Air, 


fluous oil extracted. 
Edited by Dr. Hassall. 
J. S. FRY & SONS, Bristol and London, 


re i ae Coe an, AIN 
HCLLOWAYS OINTMENT gps 





REMEDY 


For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed o the Neck and Chest, it cures SORE 
BRONCHITIS, COUGHS and COLDS; and for 


THROA'BS, 
GOUT, RAEUMATJSM, and all Skin Diseases it is unequalled, 
e 
pa e i 
e @ °. 
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Now ady, Crown 8vo, price tos 6d, z : 


s 

ELEMENTARY APPLIED MECHA- 

NICS. By THOMAS ALEXANDER, C.E., Professor of Engineering 

in the Imperial College of Engineering, Tokei, Japan; and ARTHU R 

WATSON THOMSON, C.E.,.B.Sc , Professor of Engineering at the 

Royal College, Cirencester. Pag II. TRANSVERSE STRESS ; upwards of 
150 Diagrams and 200 Examples carefully worked out: new and 
complete method for finding, at every point of a bear, the amour® of fhe 
greatest bending moment and shearjng force dgring the transit af any set 
of loads fixed relatively to one another—¢.g. the wheels of a locomotjye; 
continuous beags, &e., &c. 5 

e 


MACMILLAN & CO., LONDON. e 
LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the french Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 2d., through Booksellers, aad at 
the Railway Bookstalls. Office, 441, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sciencesg Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 2}d., en timbres poste. Abonne- 
ment franco par la poste—un an, zos. rođ.: six mois, 5s. 52. Prix 2d. 
chez tous les librairies et aux Pares des chdfnins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W C. 

LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
çaise’ has been brough out in London for the benefit of the English 
readers who may wish to study contemporary ®rench from all points of 
view, instead of confining their reading to one pgrticular Gallic print. 
It certainly merits success,” —Graphic, 

LA SEMAINE FRANCAISE.—* The numbers before 
us are full of good things..... It will be far better fr most than any 
one of the best papers published in Paris itse We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done,” —Queen. 
TERMS OF SUBSCRIPTION -— s. d 


Three Months one ont eas . ccs eon 2 9 
Six , pee sar one ooo one toe 5 5 


Twelve j sas E ses saa æ 
P.0.0. payable to G. CRISTIN. 
Publishing Office, 441, Strand, W.C. 


WORKS BY 


ARCHIBALD GEIKIE, LLD, F.R.S., 


Director-General of the Geological Survey of Greai Britain and 
Ireland, and Director of the Museuma of Practical Geology, 
London ; lately Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh ; 
and Director of the Geological Survey of Scotland. 


A TEXT-BOOK~- of GEOLOGY. With 
numerous Illustrations. Medium 8vo. 28s. 


‘The Text-Book, in our estimation, contains a more complete account of 
the science of geology, in its latest developments, than is to be found in any 
similar English work. . . . In a clear, straightforward, and methodical 
manner he brings out the principles of his science, traces them through all 
their ramifications, and marshals all his facts and deductions. This is as it 
should be. . . . Leading features of the work are clearness, caution, and 
exhaustiveness.’’—The Times. o 

“í By this comprehensive arrangement every brangh of geology is brought 
under the attention of the reader, and is discussed with sufficientgfulness for 
all ordinary purposes. In fact, the student who can master so elaborate a 
treatise may look with calmness and confidence in the face of the most severe 
examiner. Further, the book contains numerous references to original 
sources, thus rendering it a valuable book of reference on all matters 
geological. . . . It will certainly step at once into the foremost rank among 
our standard text-books ”— The Atheneum. 


GEOLOGICAL SKETCHES; at HQME 
and ABROAD. With Illustrations. Demy 8vo. Ios. 6d. 


‘“ Mr, Geikie’s ‘Sketches’ show that he is one of the most eloquent and 
attractive scientific writers of the day.” — The Tines. 


OUTLINES of FIELD GEOLOGY. Third 
Edition. Wit numerous Illustrations. Fcap. 8vo. 3s. ód. 


A PRIMER of GEOLOGY. With numerous 


Illustrations I18mo. Is. [Science Primers. 


A PRIMER of PHYSICAL GEOGRAPHY. 


With numerous Illustrations. 18mo. Is. | eo. 
[Science Primers. 


MACMILLAN & CO., LONDON. 


In Fcap. 8vo, Price 3s. 6d. A 


ELEMENTARY LESSONS IN THE 


SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER, 


F.C.S., M.R. A.C., Examiner in the Principles of Agriculture under 


the Government Department of ScaZnce, sometime Professor of Agri- 


cultural Science, UniversityeCollege,eAber stwith. 
MACMILLAN & CO., London, ? 
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° ° i NOW READY, ROYAL 8vo, PRICE 2gs. ‘ 


THE VOYAGE OF THE “ WANDERER,” R.Y.S. From the Joarhals | 


° ànd Letters of @ afd S. LAMBERT. ®Edited by GERALD YOUNG. With numerous Illustrations, Colourgd and Plain, 
“after Drawings by R. T. PRITCHETT and others ; and a Map. e 
** A book which almost, if not quite, equals ‘ The Voyage of the Szsdeam’ in interest.”— Globe. -° 
** There is much which is iweresting and amusing in the volume before us.” -s-on Bull. oe 
e ‘Quite a book to read and even to buy, and is a fit companion and supplement to ‘The Voyage of the Sunbeam. ”— 
Vanity Fair, 


. ENGLISH MEN OF LETTERS. Edited by JOHN MORLEY. NEW VOLUME. 
SHERIDAN. By Mrs. OxureHanr. Crown Svo, 2s. Gd. : : 
A HISTORY OF ASIATIC CHOLERA, FROM THE EARLIEST ; 
TIMES UNBIL THE YEAR 1876. By C. C. MACNAMARA. oyn 8vo. 10s. 6d. © 





ENGLISH CITIZEN SERIES. EDITED BY HENRY CRAIK, M.A. 


COLONIES AND DEPENDENCIES. Part I TNpia. By J. S. 


COTTON, late Fellow of Queen’s College, Oxford, Part II. THE CoLonNIES. ByE. J. PAYNE, Fellow of University 
College, Oxford. Crown 8vo. 3s. 6d. 


THE NATURE OF POSITIVE LAW. By Joun M. Licurwoop, - 


M.A., of Lincoln’s Inn, Barrister-at-Law, Fellow of Trinity Hall, Cambridge. Demy 8vo. 125. 6d. 





THE LAND QUESTION. 


STATE SOCIALISM AND THE NATIONALISATION OF THE 


LAND. By the Right Hon. HENRY FAWCEDL T, M.P. Crown 8vo. Sewed. Price Twopence. 
e 


WITH A PREFACE BY CHARLES DARWIN. 


THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. 


Translated and Edited by D’Arcy W. THOMPSON, Jun., B.A., Scholar of Trinity College, Cambridge. With a Preface by 
CHARLES DARWIN, F.R.S. With Llustrations. Medium 8vo, ats. 
“It is not too much to say that every page teems with information of the most interesting and valuable kind. . . . As far as 
we have observed the rendering is faithful and accurate, and in one respect the English translation is decidedly superior to the 
original—ifi the more scientific arrangement of the species described.”—/ournal of Botany. 


MR. FRANCIS GALTON’S NEW BOOK. 


INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOP- 


NT. By FRANCIS GALTON, F.R.S., Author of “ Hereditary Genius,” “English Men o Science, 5 &c. With ° 
Illustrations. Demy 8vo. 16s, y 


e 
‘These ‘Inquiries’ will be found full of interesting and novel facts and information, so that every chapter iof value for its 
own sake wholly apart from its connections with all the others. Mr. Galton has taken note of the varied hereditary faculties of 
different men, and of the great varieties in different families and races, in order to try to trace out how far history may have shown 
the Brgcticability of sur planting human stock by better strains.” — British Quarterly Review. 


analytical chemists®or for laboratory teaching, it will be found exceedingly useful, 
forming as it does a complete text-book on theysubject.”"— Farmer, 


ELEMENTARY APPLIED MECHANICS. By Tuomas ALEXANDER, 


C.E., Professor of Engineering in the Imperial College of Engineering, Tokei, Japan; and ARTHUR WATSON ®© 
THOMSON, C.E., B.Sc., Professor of Engineering at the Royal College, Cirencester. Part II. TRANSVERSE STRESS, 
upwards of 150 Diagrams, and 200 Examples carefully worked out ; new and complete method for finding, at every point of 
a beam, the amount of the greatest bending moment and shearing force during the transit of any set of loads fixed relatively e 


to one ahother—e.c. the wheels of a locomotive ; continuous beams, &c., &c. Crown 8vo. 10s. 6d. d Ti E 


“In this second volume the subject of stress and strain is treated in a systematic manner. Students not familiar with the 
integral calculus will be able to apply the results given in connection with curvature, slope, and deflection of beams, the steps in 
the integration being filled jn, which will be an assistance to some. Chapters on twisting, bending ofestruts, and some other 
important points, have been ffided to make the work complete, which is the kind of treatise students want.” —/yoz2, 

8 e 
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| we) PURE NEW SEASON'S TEAS. 


and, TH ESE Are of the HIGHEST QUALITY. p as 


. CONTRAST - Are supplied at the WHOLESALE PRICE. .` 


` Are forwarded CARRIAGE PALID TO aLi 
WITH „ANY TEAS PARTS. 


OTHERS. Prices: 1/8 to 3 = per tb. 


ELLIS DAVIES,& Co, t Lonn sr, LIVERPOOL 
7 WALL PAPERS FREE FROM „ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAT MAKERS OF 


ARTISTIC? WALL PAPERS, Guaranteed Free from Arsenic.° 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDOW, W. 


May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. @ 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 





I I 
WILTCRO-SLIDES FOR SCIENCE: CLASSES. 
. Illustrative of the Five Orders of the Conifere. No, I. Foliage, 3s.; No. 2. Stems, 8s. 
s-Cover Slide, Stem or Leaf as fellows :— 
1. Taxinez (Salisburia). 


4-Cover Slide—Stems of Olive, Tea, Casuarina, 
phor, 2s. 6d. 
3-Cover Slide—Roots of Caguarina, Spruce Fir, 





2, AET eae Fir). Ficus repens, 2s. ¢ 
3. Araucariz: (Araucaria). i 

° 4. Taxodiæ (Welling’onia). Marchantia ae oe of male recep- 
5 Cupressineæ (Juniper). (See Science Gosst?, No? 223, Fig. 95.) 


Catalogues post free of Slides at 1g, each, 103, per dozen. Remittance with Orders. 
B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 





NOW READY, VOLUME IIL, PLANCHE to SUMER [S ICUMEN IN. PRICE ais. 


> A DICTIONARY 
MUSIC AND MUSICIANS 


° BY EMINENT WRITERS, ENGLISH AND FOREIGN. 
Mees G š EDITED BY Sır GEORGE GROVE, D.C.L. 5 


e P3 Director of the Royal College of Music, &¢. 





Vols. I., IX., and III.—Price 21s. each. : 


Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG, VOLUMEM*IIL., 
PLANCHE to SUMER IS ICUMEN IN. Price ls. 


Demy 8vo, cloth, with [lustrations in Music Type and Woodcut. Also published in Quarterly Parts. Parts I. to 
XIV., price 35. 6d. each. Parts XV., XVI, price 7s. Parts XVII, X ine , price 7s. Cloth Cases for binding | 
Vols. I. and Il, price 15. each. 


eae ake AND CO., LONDAN 











E A R YEY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain, | ° 
SUCCESSORS TO W. LADD & CO., 


e eSCIENTIFIC INSTRUMENT MANUFACTURERS, 
s PEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


e ACOUSTIC APPARATUS OF ALL KINDS. 
° e PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. ° è 


e e* à * ILLUSTRATED CATALOGUE, PRICE SIXPENCE. X 
Printed by R. Cray, Sons, agyD TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
, yacu aP anp Co, at the ffice, 29 ahd 30, Bedford Street, Covent Garden.—TuHurspay, August 23, 1883. è 
e 
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i ° “ To the solid ground bd : 
° Of Nature trusts the mind which builds for aye.” —WORDSWORTH e 
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BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE, 
e 22, ALBEMARLE STREET, LONDON, W. 
_ The NEXT ANNUAL GENERAL MEETING will be held 
at SOUTHPORT, comgencing on WEDNESDAY, SEPTEMBER 19. 
PRESIDENT-ELECT, 
ARTHUR CAYLEY, Eso., M.A., LL.D., F.R.S., V-P.R.A.S., Sadlerian 
. Professor of Mathemuttics in the University of Cambridge. 


NOTICE TO CONTRIBUTORS OF MEM DIRS.—Authors are re- 
quested to give early notiCe of their intenti: n to offer Papers. : 
Information about lodgings and other local arrangements may be obtained 


from the Locat SECRETARIES, Town Hall, Southport, 
T. G. BONNEY, Secretary | 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the Faculty of Medicine will begin on OCTOBER rst. 
The SESSION of the Faculties of Art» and Iaws and of Science will 
begin on OCTOBER and. 
nstrucgion is provided for Women in a 
of Arts and Laws and of Science. 
Prospectuses and Copies of the Regulati .ns rel 
ether Exhibitions, Scholarships, &c. (value abou 
from the College, Gogrer Street, W.C. 
The Examiniticn for the Entrance 
and 271 of SEPTEMBER. 
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1] subjects taught in the Faculties 
E D 


THE NEW WEATHER COMPASS. 


(Klinkerfues’ Patent). This In-trument wiil be found of the@greatest 
both in a scientific and practical point uf view. 


ating to the Entrance and 
t £2000) may be obtained 





Exhibitions will be held on the 26th 


The School for Boys will reopen on SEPTEMB ER 25th. lue for W ` £ 
E College is close to the Gower Street Station of the Metropolitan e Pie £3 3s. od. For Prospectus apply tv 
saliway. 

TALFOURD ELY, M.A., Secretary | JOHN BROWNING, 63, STRAN D, LONDON? Wet. 
-@ - 


ep ee Se ee | rn 
MAPPIN & WEBD’S NEGRETTI & ZANMBRA’S 

ies te a CHESTS THEODOLITES. 

| - MAP PEN £ WEBB =- . TRANSIT INSTRU. 
ee MENTS, LEVELS, 


OF 
as P LATE D Circumferentors, 
D 1 AND O MINERS’ DIALS. 
CUTLERY 








POCKET COMPASSES 
POCKET SUN 


GOMPLETELY DIALS, 
FITTED. Univer-al for Nor'h ane 


South Latitudes. 


ANEEOID BAROMLTER 

WITH ALTITUDE SCALE 

THERMOMETER, AND 
COMPASS, Iw FLAT e 


All Sizes in Stock. 


ted 








SPECIAL 
eae POCKET CASE, 
DETAILED LIST Tee E TIRAS 
= a FREE, Illustrated Price Lists posted free. 
m —- ———— Z — e 
OXFORD STREET, WEST END; AND NEGRETTL & ZAMBRA,, 

MANSION HOUSE BUILDINGS, CITY, SCIENTIFIC INSTRUMENT MAME AS070 
e O . z Tr z . I~ roni N ye exe 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. E ae 453 o rahi lle RAI iE ae feces e 

e [d s * 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
n Microscopy. 


Catalogues post free and gratis on application, 


` NEW-EDITION® 1880, NOW READY. 


é 2 
EDMUND WHEELER, 485, Tollinfton Road, Holloway, London, N. 


e THE VICTORIA UNIVERSITY, 
°° - MANCHESTER. ° 


The Preliminary Examination of the University will be held at the Owens 
College on MONDAY, OCTOBER ust, and the following days. This 
Examination is open to all persons who have Matriculated (i e. entered their 
names in tre Registers of the Owens College and of the University). 

For detailed information regarding Courses of Study, Degrees, &c., appli- 
cafon should be-made to the Registrar . 

e m à. T. BENTLEY, M.A., Registrar 


a, 
VICTORIA UNIVERSITY, OWENS 
- COLLEGE, MANCHESTER 


Prospectuses o® the ARTS, SCIENCE, LAW, EDICAL, and 
WOMEN’S DEPARTMENTS, and of the EVENING CLASSES, will 


be forwarded on application. 
J. HOLME NICHOLSON, Registrar 


NORMAL SCHOOL OF SCIENCE AND 


ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON. 
Dean, Professor Huxiey, P.R.S. 


Hiclogy—Professor Huxley, P.R.S. 
R Mining—Prof. Warington Smyth, F.R.S. 
Chemistry—Prof. E. Frankland, F.R.S. 
Mechanics and Mathematics—Prof. Goodeve, M.A. 
- Physics—Prof. F. Guthrie, F.R.S. 
Geology—Prof. J. W, Judd, F.R.S. 
Metallurgy —Prof. W. Chandler Roberts, F.R.S. 
Astronomy—Lecturer, J. Norman Lockyer, Esq., F.R.S. 
Te Agriculture—J. Wrightson, Esq., F.C.S. 
. Next Sessicn begins OCTOBER rst. 
Full Particulars can be obtained from the REGISTRAR. 


UNIVERSITY COLLEGE, BRISTOL. 


Principal—WWILLIAM RAMSAY, Ph.D. 


The SESSION 1883-4 will begin gon 8th OCTOBER. The College 
supplies for Persons @f either Sex above the ordinary School Age the means 
of continuing th@r studies in SCIENCE, LANGUAGES, HISTORY, 
and LITERATURE. The CHEMICAL, PHYSICAL, GEOLOGICAL, 
and BIOLOGICAL LABORATORIES are open daily. The ENGINEER- 
ING DEPARTMENT includes Civil, Mechanical, and Electric Engineer- 
ing, and Surveying and Architecture; and special arrangements have been 
made for practical work with various Engineers, Surveyors, and Architects 
in and near Bristol. Information with regard to the Lodging of Students 
may be obtained on application. Several SCHOLARSHIPS are tenable 
at ‘the College. Calendar, containing full information, price 6¢., by post 8d. 
For Progpectus and further informaticn, apply to 


° ALFRED E. STOCK, Registrar and Secretary 
oe ee TE a ae A 


ST. BARTHOLOMEW’S HOSPITAL 


e AND COLLEGE. 
OPEN SCHOLARSHIPS IN SCIENCE. 


Two Scholarships of the value cf £r30 each, tenable for one year, will be 
competed for on September 25, and three succeeding days. One of the 
value of £130 will be awarded to the best Candidate at this Examination 
under Twenty Years of Age, if of sufficient merit. For the other, Candidates 
must:be under Twenty-five Years of Age. . 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects). 





The Jeaffreson Exhibition will be competed for at the same time. The 
Subjects of Examination are Latin, Mathematice, and any two of the 


three folloging Languages, Greek, French, German. This is an open 
Exhibition of the value of £50. : 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical Schoo). 

The suecessf A Candidates will be required to erter at St. Bartholomew’s 
Hospital in the OCTOBER succeeding the Examination. 

For Particulars application may be made to the Warden of the College, 


w St. Bartholomew’s Hospital, E.C. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on MONDAY, OCTOBER rst, with 
en introducipry Address by A. Pearce Gouin, Esq., M.S. | The Medical 
School,ewhich has lately been considerably enlarged, provides the most 
complete means for the education of Students preparing for the University 
of London, the Colleges of Physicians and Surgeons, and the other licensing 
bodies. y Sa ` 

Two Entrance Scholarships ef the annual value of £25 and £20 per 
annum, tenable for two years, and an entrance Scicnce Scholarship, value 


ted for on SEPTEMBER 2gth.and following days. | 
. £50, will be competed for on D 29 id Pollovong OY i 


Furt information may be obtained from the 
Medical flicer at the Hospital. ANDREWsCLARK, Dean 
. ° 
ž e e 
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NATURE 
| LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57 NEWHALL STREST, BIRMINGHAM. 


T. B. has last week sent to hi® zu bacribérs specimens of the Sotifer, 
Brachionus Baberi, with drawing and_ description. e has also been 
showing at his Stand 756 in the Fisherieg Exhibitidh, Oyster Spat, Cristatella 
mucedo, Plumatella repens, Melicerta ringens, Stephanoceros Eichofni:, 
Hydra vulgaris, Hydra viridis, Stentor niger@Argulus foliaceus Nitea 
translucens, &c. r e 

Weekly Announcements will be made in this place of Organisms T B. 


s supplying. 
Specimen Tube, One Shilling, posi-free. 


Twenty-six Tubes in course of Six Months for Subscription af £1 18$., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Nine Pats, 1s. eadh. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, ° 
ALBERT EMBANKMENT, LONDON, S.E. è 


The WINTER SESSION of 1883-84 will commence on OCTOBER rst, 
when an Introductory Address will be delivered by W. Le Gros CLARK, 
Esq., F.R.S., at 3 

Two Entrance 





m- 

Een olihini of £100 and £ćo respectively, open to all 
First-Year Students, will be offered for competition. _ The EXamination will 
be held on the 3rd, 4th, and sth of OCTOBER. aft the Subjects will be 
Chemistry and Physics, with either Botany cr Zoology at the cption of the 
Candidates. 

Special Classes are held sence the year for the “ Matriculation.” 
‘(Preliminary Scientific,” and " Intermediate M.B,” Examinations of the 
University of London. , 

All Hospital Appointments are open to Students without extra charge, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinaticns, as also several Silver and Gold Medals. 

The Fees may be paid in cne sum or by instalments. „Special entries may 
be made to Lectures or to Hospital Practice, and special arraagements are 
made for Students entering in their second or subsequent years, also for 
Dental Stud=nts and for qualified Practitioners. 

Several Medical Practitioners and Private Fanflies re€iding in the neigh- 
bourhoed receive Students for residence and supervision. and a register of 
inspected and approved lodgings is kept in the Secretary’s office. 

rospectuses and all particulars may be obtained frem the Secretary, G. 


RENDLE, Esa. 
WM. ORD, M.D., Dean 


A CAMBRIDGE GRADUATE in Honours 


wishes to hear of an Openirg for 2 Good School. Experienced and 
successful Teacher. Gocd Testimonials. References exchanged.— 
Address M.A., F.G.S., care of Publishers of NATURE, 29, Bedford 
Street, Strand, W.C. 


MISS HYPATIA BRADLAUGH has 


Vacancies for Private Pupils and for a few Students in a F®eparatory 
Matriculation Class (Londen University). Applications to be madè by 
letter only to Miss Hypatta BRADLAUGH, 20, Circus Read, London. 


NATURE.—FOR SALE, the whole, gom- 


plete from Vol. I. to current Vol. Twenty-eight vols. half bound, in 
excellent order.—Apply to Dr. HotpEn, Sudbury, Suffolk. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchêls, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &e. 


STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of - 


JAMES R. GREGORY, 
Exgensive Geological Stores, 
"38, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


S. HENSON» 277, Strand, London, has just 
RECEIVED some SPLENDID EXAMPLES of ARBORESCENT 
GOLD, FINE CRYSTALLISED BARYTES, LARGE CRYSTALS 
of LAPIS LAZULI, BLUE and YELLOW TOPAZES, PHENA- 
CITE, ZIRCONS, JORDANITE, CINNABAR, GREEN and YEL- 
TOW BERYLS, DIOPTASE, KENGOTTIITE, MIARGYRITE, 
RED and BLACK TOURMALINES, and KUTCHUBEITE. 


COLLECTIONS. 
BLOWPIPE CASES AND APPARATUS. 
PRIVATE LESSONS, 

NEW LIST OF FOREIGN ROCKS. 











CATALOGUE, 
SAMUEL, HENSON, 
*” 277, STRAND, LONDON, 
e ° Opposite Norfolk Street. 
; ° 
e 2 
® 
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Sale by Auction. . 


ISLE OF WIGHT, MOUNT HOUSE, NEWPORT. 


MESSRS. FRANCIS, PITTIS AND SON 


è wid include inghe Sale of the Fffec@® of the above Residence, by direc- 

tiong f the Executors of Mrs. SABINA HARRIS, a Choice and Valu- 

a able Ccllection of Sh&ls, Minerels, Fossils, &c., including the fullowing 

Specimens:—Achatina, Ammonites. Amethyst, Botryllus polycyclus, 

è Calfpirza sinensis, (M&préna islandica, Chiton marmoreus, Haliotis 

tub@rculata, Harp Gell, Helix pomatia, Humnir® Birds’ Nests, Nau- 

tjlus, Operculums, Pileopsis ungaricus, Paper Nautilus, Pinna pectin- 

anta, Planorbis vortex, Planorbis corneus, Sea Horses, Sea Worms, 

- Tyrantula Spider's Nest, Trochus perspectivus, Tellina sulcata, Tapes 

ecussata, lapes pullastra, WhitêTorringer, &c. 

May be viewed the Day previous to and Morning of Sale, and Catalogues 

obtained of the Auctioneers, Newport, Isle of Wight. 


-_—— -= .-. —- m r ———— ---— - —— — — 


. TO ASTRONOMERS. 


Intending Purchasers of Telescopes should send for ‘‘ Hints on Silvered 
Glass Reflecting Telescopes,” by G®CALVER (maker of the 37-inch 
Ealin® Reflector, &c.), and * Appendix,” containing important Testimonials 
as to their efficiency, &c., &c Post free Nine Stamps. 


G. CAL,VER, F.R.AS., 


° HILL HOUSE, 
WIDFORD, 
CHELMSFORD. 


e 
N.B.—Second-hand@Reflectors and Refractors frequently for Sale. 


MICRO-PETROLOGY. 

A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gasiss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Piknte, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c. è 
°- “PHOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


E aa. eee a oe 
PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cuteer and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 














Just Published, New and Reviced Edition, Feap- 8vo, Cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK OF PHY- 


SICS? By J. D. EVERETT, D C L., F.R.S., Professor of Natural 
Philosophy in Queen’s College, Belfast. Illustrated by many Wood- 


cuts. 
“We have no hesitation in warmly recommending it as a good text-book 
for junior classes.” — Mature. 


Seth Edition, Revised and Extended, Medium 8vo, Cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 


PHY. An ELEMENTARY TREATISE. Translated and Edited 
by J. D. Everett. D.C.L.. F.R.S.. Professor of Natural Philosophy 
in Oueen’s College, Belfast. Sixth Edition, revised throughout, and 
Additions inserted, bringing it up to the present time. Illustrated by 
783 Engravings on Wood and 3 Coloured Plates. 


ee Also in Parts, limp Cloth, 4s. 6d. each. 
Part JI.—Mechanics, Hydrostatics, &c. 
Part II.—Heat. 
Part I1I.—Electricity. Magnetism. 
Part I[V.—Scund and Light. 
hg‘ Systematically arranged, clearly written, and admirably illustrated, it 


rms a model work for a class in experimental physics.’’—-Saturday 


Review. e 
London: BLACKIE & SON, 49, Old Bailey. e 
URE Weenie ren 
Q 
On the zst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN IJgLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. | Jonn A. Power, M.D. 
Epwarp å. Frircn, F.LS. J. Jenner Weir, F.L.S. 
F. Bucuanan Wutrg, M.D. 

Contains Articles by well-known Entomologists on all Branthes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desideyata. 

Numerous Woopcut ILLusMRATIONS, to the printing of which especial 
attention is given, arti gocca%onal LyrHoGRAPHED and Curomo-LITHO- 
GRAPHED PLATES. - 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
° 
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BRITISH ASSOCIATION. 


SCUTHPORT MEETING. 


VICTORIA HOTEL. > 


FACING THE @IER. ; 
First-class Family Hotel, replete with every Comfort, ag Moderate Charges. 
HENRY J. B. LAWRENCE, Manager 


(Late of Clifton Down Hol, Bristol) 
a— 


ooo a a 
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LELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrég spéciale, seul, journal tenant les lectews 
au courant de toutgs les expositions électriques, de tous les 
. progrès de l'électricité, 3 
Rédacteur en chef: W. de FONVIELLE.' . 
o E. de CLISSON : Directeuf. 


Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 


26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 





THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
{. censing, Legal, and Parliamentary Matters. 
Review of THE MALT AnD Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD. 
The Organ of the Country Brewers. 

‘‘ The Brewers’ Guarcian *? Is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Singie copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. ©, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. DOUGLAS, R. McLacutan, F.R.S., 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tke British Isles. 

Subscription—Six Shillings per Volume, post free, 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the sutceeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, ¥® Paternoster Row. e 
N.B.—Communications. &c., should be sent to the Editors at the abre 
e 


address. Be e 











The volumes com- 


— ee eee ee 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from forgign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, 1. Paternoster Row. 





THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- ® 
lopment of Maritime Affairs in every respect. Every secdtid Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year furnished subsequently. rice 
tos. for twelve months. Advertisements 44, a line widely spread by this 
for 3, 6, 12 months® insertion. Business 


paper; considerable abatement 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28, Edited by 
W. v. FRREDEN, M.R.. Hamburg, Alegander Street. 8. , ° i : 
2 e é ° e e 
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DIAMONDS. } MR. STREETER, l DIAMONDS OF THE WORLD.” 


GEM MERCHANT AND GOLDSMITH, __ By E. W. STRĘETER, F.R.G.S., 
7 Gold Meda'list c éthe Royal Order cf Frederic, &c., &e 


Price@s 6d. © © 
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SECOND EDITION. 


































































. BOND STREET, W. En ; 
i SAPPHIRES. “PRECIOUS ST S AND GEMY”. 
, Si LONDON, CEYLON, JAPAN.. è by E. W. AA SAA ay 
i NO LOWER STANDARD OF GOLD U Tuirp Epition. Price 15s ° 
EM ERA LDS. THAN 18-CARAT. — BELL & SOf, York Street, Covent Garden. 7 
CHARLES GorTrprosG =z. 
oA k . (LATE PARTNER WITH R. & J. BECK,) : 
° 100 NEW BOND STREET, LONDON, W. ° 
3 A SS oe Se ‘ 
-. OPTIJCIAN © THEVEWEL” 
expen FIELD GLASS 
ACTURER aoe | IN BRASS JAPANNED FRAME, ~ 
a 2 K, a iy Ne a | aan a ene amet: 
= tjem Teir eine, EANTA onstructed, and stronzly recom- 
SCIENTIFIC = NÑ pe Fagin me i Ws =; ’ mended for Tourists’ Use. 
- INSTRUMENTS, = A a yh vega Wi = IN COLLAPSING LEATHER 
Š = =e Will ay Seca i A 7 a = | CASE, . 
Opera and Field Glasses, “=== 3 (ee A = 40s.,9448., or 50s. 
100 NEW BOND STREET, LONDON, W. a 








~ GLACIER ” 


a This is a series of Transparent Designs from the simplest to the most | § 
= # | elaborate, enabling any person with a reasonable amount of taste and inge- , § 
I F nuity to produce Patterns on Windows, having all the beauty of real Stained 
| Glass, at a very small cost. ‘Ihe advantages of this invention will be appre- 
į ' ciated when it is considered that so many windows have a disagreeable , 
! outlook, which can now, by means of the Patent Decoration, be shut out | j 
! from view, and the beauty of the interior enhanced, while the labour cf ! 
_ affixing is no more than a pleasant pastime and exercise of skill, in which ' 

ladies and children can take part. l 


: The most perfect Substitute for Stained Glass. | 
ILLUSTRATED PRICE LIST ON APPLICATION. 
i © Samples of the Patent “ Glacier,” per post, One Shilling, 


A variety of Windows fitted with the Patent ‘‘Glacier” can be seen at 
Perry & Cv.2s Establishment, Holborn Viaduct, London. 


Manufactured by 
McCAW, STEVENSON, & ORR, BELFAST. 


| SOLD BY 


-——] | PERRY & C0., Limited, Steel Pen Makers. ` 


Sole Agents far Great Britain, HOLBORN VIADUCT, LONDON. 


PALENI 











NO. 14. 
Size 144X ïo}. Price 3s. 


Ready rst August. Demy 8vo. Price 5s. 


THE 


PARALLEL ROADS OF GLENROY ; 


THEIR ORÎGIN AND RELATION TO THE GLACIAL PERIOD 
AND THE DELUGE. 


By JAMES MACFADZEAN. 
Publishers-JOHN MENZIES & CO., Edinburgh. 
J. MAXWELL & SON, Dumfries. 


a e aR NP Bs Ea tenn g 
e 5 ust Published, with Illustrations, 8vo, Cloth, 7s. 6. 
PHIL{[PP REISS, Inventor of the Tele- 
hone. 
lations of the Original Papers of the Inventor, and Contemporary Publi- 
cations. By SILVANUS P. THOMPSON, B.A, .Sc , Professor 
of Experimental Physics irf University College, Bristol. 
Lgndon: E., & F. N. SPƏN. 16, Charing Cross. 
m e e New York: 35, Murray Street, 


® . ® o 


A Biographical Sketch with D.cumentary Testimony, Trans-' 


KIRKES’ PHYSIOLOGY. 
Tenth Edition, R@ised, with 420 Illustrations, Pest 8vo, r4s-. 


KIRKES HANDBOOK of PHYSIOLOGY. 
By W. MORRANT PAKER, F.R.C.S., Lecturer on Physiology and 
Surgeon to St. P#tholomew’s Hospital, and Surgeon tò the Evel.na 
Hc spital for Sick Children. 

The Chapter cn the Chemical Composition of the Human Body gas been 
in great part rewritten; and the text has keen much altered in many others, 
especially the Chapters on the Blood, Circulation, Respiration, Digestion, 


and the Nervous System. 
Abcut 60 new Ilustratjons have been added. 


JOHN MURRAY, Albemarle Street. 


In Crown 8vo, Price 7s. 6a. 


CONIC SECTIONS. By Charles Smith, 
M.A., Fellow and Tutor of Sidney sas Ccllege, Cambridge. Crown 








Bvo. 78, 6d. o ° 
MACMILLAN & CO., London. 
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SUBSCRIPTIONS TO “NATURE.” 
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Yearly a » é è e e [è] 
Half-yearly. e . ot en at ar ar GEO 
Quarterly . . > fe + se © 7 6 

* Tō the Ufited States, the Continent, and all places 
wjtbiñ the Postal*Union 4- 3 
d. 4 
* © Yearly q oP 2 a. 2 a e 30.8 
Half-yearly. . ` .. Be > IÓ 
= Quarterly . . we a ee A O 


CHARGES for ADVERTISEMENTS. 


Three Lines in Golumn 25. 6d, 9d. per Line are 
S 


k od 
One-Eighth Page, or Quarter Column. . - o 18 ó 
Quarter Page or Halfa Colump. . - + +s 115 a 
Half a Page, ora Column. . . + - + © + 3 5 9 
Whole Page . . - O62 a8 4-0 28 


Post Office Orders payable to MA CMILLAN & CO. 
OFFICE : 29, BEDFORD STREET, STRAND, W.C. 


MINERALS AND PRECIOUS STONES, 


Mr. BRYCE- WRIGHT begs to call attention to his exten- 
sive and valuable collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all tèmes be selected at 
` moderate prices. 
Boxes sent on approval to any part of tke world. 
Gems and Precious Stones can be purchased either mounted 
or unmounted, * 


BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stones. 
.204, REGENT STREET, LONDON, W. 


SANDERSON & Co. 


Sole Inventors of the Solid Copper The 


LIGHTNING CONDUCTOR 


In Continuons Lengths. without Joints, as supplied by them to Her Majesty's 

Government and the Colonies ; the Italian Government, the Argentine Re- 

public, and other Foreign Governments; the Royal Courts of Justice, Strand, 
the Houses of Parliament, &c. 

Hooped, Raised, Pointed, or Straightened with- 

out Stoppae of Works. Lighining Conductors Inspected and Tested by 

Experienced Electricians. Electric Bells, Speaking Tubes, &c, 
the most Improved Principles 


LEADENHALL HOUSE, 10, LEADENHALL STREET, EC. 


Chimney Shafts Repaired, 


fitred on 


et ee 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 





{LATE oF 5, BRIDE ST, AND 2, Foster LANE). 


HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LANP. 
Rock Sections and other Objects for the Microscope. 


FERNS, A SPECIALITY. 


evoted almost the whole of our attention to 
the cultivation of bad 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERN ERIES, and other purposes. 


Our ILLUSTRATED CATALOGUE (Grice 6d), contains merch 
valuable information, as well as u Hints on Fern Cultivation.” 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


— s 


W. & de BIRKENHEAD, 


FERN NURSERY, SALE, NEAR MANCHESTER, 








Having for many years d 
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LIGHTNING CONDUCTORS. 


accumulated since the time of Benjamin Franklin, pro-r> 

at a Conductor made of Copper ot adequute size 1s the best 

for the protection of every description of building from t-s, 
destructive effects of lightning. e 


NEWALL & CES 
PATENT i 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the wcle 
with unvaryin? success, is the most Trustworthy, most Effective, and a's 
the Cheapest Conductor ever offered to the Public. ' 

It is simple in its application, no Insulators being required, and it «ct 
only ONE SHILLING per Foot for the standard size, which insures omFet? 


in any storm. e 
R, S. NEWALL & CO: 
130, STRAND, Y.C. ; 36s WATERTOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 








Experience, 
conclusively th 
of all appliances 








H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 


Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIAI 5 
AND CHEMICALS. 


Large and Complete S tock at Show Reems and Facto@es. 
COMPLETE JLLUSTRATED CATALOGUES NOW READY 
Eecrric SECTION, 72pp. PHOTOGRAPHIC, 64pp. 


LUDGATE HILL, LONDON, E.C.: alse at 
LITTLE BRITAIN, and Q. KIRBY STREET, EC 


ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR cost! ” 


Accidents by Land or Water insured against by the RAILWAY PAS 
SENGERS ASSURANCE CUMPADY, the Oldest and Larges: Cem- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
£1,000,020. Paid-up Capital and Resa@rve, £250,000. Ņjoċčerate Prensur € 
Bonus allowed to Insurers after Five Years. e 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 


Apply to the Clerks at the Railway Stations, the Local Agents. oz 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 


HEAD OFFICE—64, CORNHILL, LONDON? 
WILLIAM J. VIAN, Secreta 
es see eee da a 


SECOND EDITIQN, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSI FIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 


Most Complete and Cheapest List of Apparatus. 


JOHN j. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C. 


On the rst of every Month. 


JOURNAL OF BOTANY,, + . 
BRITISH AND FOREIGN. 
Edited by Jamrs BRITTEN, F. L.S., British Museum, 


CONTENTS :—Original Articles by leading ə Botanists.—Extracts, and 

Notices of Books and Memoirs.—Articles in Faurmnals.— Botanical News.-— 

Proceedings of Societies. e 
Price 15. 3¢. Subscription for One Year, payable in advance, 1258 


London: WEST, NEWMAN, & CO., 54 H&tton Garden, E.C. 
* ® 
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e © May be otained of all Decorators. Special Prge Medal, 
Award of Merit, International Medical and Sanitary Congress. 


ee ° NATURE 


| Agust 30, 1883 





WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


WALL PAPERS FREE FROM ARSENIC. 


ARE THE ORIGINAL MAKERS OF ae 
o ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. è = s 
T Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, wr, 


Sanitary Instigute 


Silver Medal, National glealth Society, $883: ë 





"HARVEY AND PEAK, - 


[By Appointment to the Royal Institution of Great Britain,] ° ° 
SUCCESSORS TO W. LADD & CO., 


e SCIENTIFIC INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER, 


ACOUSTIC APPARATUS OF ALL KINDS. 
r PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. ° : 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





Proof impressions of these, 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 
SIR WILLIAM THOMSON. 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

~ JOHN TYNDALL. 


HERMAWN L. 


F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. z 


GEORGE GABRIEL STOKES. SIR GEORGE B. AIRY. 

SIR CHARLES LYELL. J. LOUIS R. AGASSIZ. , i ° 

SIR CHARLES WHEATSTONE. JEAN BAPTISTE ANDRE DUMAS. 

SIR WYVILLE THOMSON. RICHARD OWEN. o e 

ROBERT WILHELM BUNSEN. JAMES CLERK MAXWELL. 

ADOLF ERIK NORDENSKJOLD. JAMES PRESCOTT JOULE. "2 
e WILLIAM SPOTTISWOODE. 


printed on India paper, may be had from th 


e Publishers, price 5s. each, or 


the Set of 21 Portraits in a Handsome Portfolio for £5 105. od. carriage paid. 
a TRE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


5 Chegues and P.O.0?s payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 


THE CHOLERA. 


Now ready, Crown 8vo, price 10s. 6d. 


ELEMENTARY APPLIED MECHA- 


NICS. By THOMAS ALEXANDER, C.E., Professor of Engineering 
Hee Imperial College of Engineering, Tokei, Japan; and ARTHUR 

ATSON THOMSON, C.E., B.Sc., Professor of Engineering at the 
Royal College, Cirencester. Part II. TRANSVERSE STRESS ; upwards of 
I < Diagrams and Examples carefully worked out; new and 
complete Method for finding, at every point of a beam, the amount of the 
greatest bending moment and shearing force during the transit of any set 
of loads fixed#elatively to one another—e.g. the wheels of a locomotive; 
continuous beans, &c., &c. 


MACMILLAN & CO., LONDON. 
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LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price ed., through Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C 


LA SEMAINE FRANCAISE: Journal Francais pour 


l’Aggleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 24d., en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod.; six mois, 55. 54. Prix 2d. 
chez tous les libraires et aux gares des chemins de fer. On s’abonne 
aux buœaux, 441, Strand, Londres, W 


C. 
LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 


çaise’ has been brough out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Uallic print. 
It.certainly merits success, ’’—Graphic. 


LA SEMAINE FRANCAISE.—“ The numbers before 


us are full of good things..... It will be far better for most than any 
eone of tbe best papers published in Pariseitself. We are much pleased 


with the character of it, and believe it will be highly valued in all those - 


many households where French is cultivated. The printing is very well 


done.’’—Oxee2. 
TERYS OF SUBSCRIPTION :— s. d. 
Three M@é&nths oon om’ yir pan ova nee 2 9 
Six, ge ose oes ace see eon eae 5 5 
-o Twelwe p” a nig. 0 ae ais ro I0 
p:0.0. payable to A. CRISTIN, 
Publishing @ffice, 441, Strand, We. 
© 
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® = ° 


A HISTORY OF ASIATICCHOLERA, 


FROM THE 
EARLIEST TIMES UNTIL THE YEAR 1876. 


By C. M 


ACNAMARA. 


Crown 8vo, Ios, 6d. eo 
MACMILLAN & CO., LONDON. 


G. TI 


SLEY & Co 


@®PTICIANS s 


172, BRGOMP 


TON ROAD, SW. 


(Gose to South Kensington Museum.) 


THE PHONEIDOSCOPE, 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration o 


f the Vibratory and Molecular Motion of a 
elephone Plate, e 


The PHONEIDOSCOPE, with 3 Disks, Bottle of Solution, -Descriptive 


Pamphlet, &c., in Cardboard B 
MANUFACTURED AND 


S, C. TISLEY & CO., 172, 


ox, 108. 6d. 
SOLD WHOLESALE AND RETAIL BY 


BROMPGON ROAD, LONDON, 5.W. 


TELEPHONIC ELECTRICITY® All Materials supplied for 
Expétimental Purpos&. 


Price Lists of Egetrical an 
Description of the 


Acoustic Apparatus, with Drawings and 
armonograph, Post Free, 2d. 


| August 30,1883} © AMATORE s5 l cxliji 
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MANTALS FOR STUDENTS. 
A TREATISE ON ‘CHEMISTRY. By Professors ROSCOE and SCHORLEMMER. Vol. 1. 


a IT. —INORGANICgCHEMISTRY. Vol. I.—Non-METALLIC ELEMENTS. 215. Vol, IT.—METALS, 2 Parts, 16secacif, 
IIJ.—OrGANIC QuEMISTRY. Part J. 215, Part IJ. in the Press. 
CEGENBAUR’S COMPARATIVE ANATOMY. A Translation by ep BELL. Revised, 
° with Preface, by Prof. E. RAY LANKESTER, Illustrated. 8vo. ais. 
A TEXT- BOOK® OF PATHOLOGICAL ANATOMY AND PATHOGEN SIS. By 
Prof. ERNST ZIEGLER. Translated and Edited by DONALD MACALISTER, M.A,, M.B., M.R.C. P. Il ustrated. Svo. 
* Part I. GENERAL PATHOLOGICAL ANATOMY. 125, 6a. 
THXT-BOOK OF PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D. F.R.S. Haie. Svo. 215. 
A'TREATISE ON EMBRYOLOGY. By F. M. BALFOUR, F.R.S. Illustrated. 2 Vols. 8vo. 
Vol. I. 18s. Vol. IL. 21s. 


THE ELEME TS OF EMBRYOLOGY. By Prof. MICHAEL FOSTER, M.D. F.R., and éhe 


" Jate F, M. BALFOUR, F.R.S. Second Edition, Revised. Edited by ADA. SEDGWICK, y. As; ‘and Weeren HEAPE, 
Illustrated. Crown Svoe tos. 6d. 

A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 

.R.S. Ilustrated. 8vo. Vol. I. 18s. [Vot. Il. in the presa” 

ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof, MICHAEL FOSTER, M.D., E.R.S, 
and J. W. LANGLEY, B.A. Fifth Edition, Crown vo. 6s. 

A TEXT-BOOK OF GEOLOGY. By ARCHIBALD GEIKIE, LL.D. F.R.S. Illustrated, 28s. 

THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. Translated and 


Edited by D'Arcy W. THOMPSON, Jun., B.A, With a Preface by CHARLES Darwin, F.R. S, With Illustrations. 
Medium 8vo. 21s. 


THE STUDENTS FLORA OF THE BRITISH ISLANDS. By Sir J. D. HOOKER, 
l K.C.8.1., F.R.S. Globe 8vo. 10x. 6d. 
PHYSIOGRAPHY : an Introduction to the uy of Nature. By Prof. HUXLEY, P.R.S 
With Illustrations. New and Cheaper Edition. Crown 8vo. 6s. 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERCY FARADAY 
FRANKLAND, Ph.D., B.Sc., F.C.S. Founded upon ‘‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F 
F. KROCKER. Grown Svo, ns, 6d, 
ELEMENTARY BIOLOGY. By Prof. HUXLEY, P.R.S, assisted by H. N. MARTIN, M.B., 
D.Sc. Crown 8vo, 6s. 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. I25. 62. 
GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. LUIGI 
COSSA. With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. qs, 6d. © 
STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown Svo. 6s. 
MANUAL OF POLITICAL ECONOMY, By Right Hon. H. FAWCETT, M.P., E.R.S. Cr. 8vo. 125; 
ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. B. 
TYLOR, D.C.L., F.R.S, With Numerous Illustrations. Crown 8vo. 7s. 6d. 


_. MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON. Crown 8vo. 75. 62. 


A MANUAL OF ANCIENT GEOGRAPHY. From the Gerinan of Dr. H. KIEPERT. 55. 


RELEVENT ARY SCIEN ss i 
AGRICULTURE. By HENRY TANNER, F.R.A.C. 3. 6d. : 
ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6a.— Gustos Is. 6d, ° 
BOTANY. By Prof. OLIVER, F. R.S., F.L.S. With llustrations, 4s. Od. 

CHEMISTRY? By Prof. ROSCOE, F.R.S. With Illustrations, 4s. 62. 
EMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. "THORPE. With KEY, 2s. 
CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. JONES. Preface 
by Prof. ROSCOE. zs. 62. 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES, 18mo. 3s. 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., D.Sc. 4p. 6d. 
ARITHMETIC OF ELECTRIC LIGHTING By R. E. Day, M.A. Pott 8vo. 2s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, F.R.S. 3s. 6a, 
PHYSIOLOGY. By Prof. Hux ry, P.R.S. With Illustrations. 4s. 6¢.—Questions, Is. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWCETT. With Questions. 2s. 6a. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6d.—Questions, 2s. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., ER.S. Part I.— 


PROPERTIES OF SOLID AND FLuID BODIES. 3s. Ód. Part 11.—Sounp, LIGHT, AND HEAT. "35, 6d. 


PHYSICAL GEOGRAPHY. By A. GEIKIE, E.R.S. Illustrated? 4s. 6¢— Questions, els. "6% 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S., E.R.S. With Maps. 3s. 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. With Illustrations. 35. 6d. 
STEAM: an Elementfry Treatise on. By JOHN PERRY. With Illustrations. 4s. 6d. 

THE ECONOMIES OF INDUSTRY. By A. MARSHALL, M.A., and Mary P. MARSHAL. 2s. 67. 


A SHORT GEOGRAPHY.OF THE BRITISH ISLANDS. * By JOHN AND GREEN and 
ALICE STOPFORD GREEN. With Maps. 3s. 6d. 
e MACMILLAN AND CO., LONDON. 8 
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Il. FROM THE OLD LAW COURTS TO THE NEW . 
ILLUSTRATIONS. Drawn by Harry Furniss, John O'Connor, and A. Morrow. è Engraved by J. D. 
Cooper. È 
. The Court of Appeal—Initial Letter—An Interested Witness—Probate and Divorce—An Obstinate Juror—Court Full— 
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UNIVERSITY COLLEGE? DUNDEE. : 
The FIRST SESSION will begin on MONDAY, 8th OCTOBER. k 


CLASSES wi!l meet in the following Departments : — 


n0 Prof. J. E. A. STEGGALL, M.A. 
MATICS ’ 
MATHEMATICS AND NATURAL, Hemonstrator—J. W. CAPSTICK, 


B.A., B.Sc. 
rye B 
CHEMISTRY. D.Sc., B.Sc., F.C.S. 
ENGINEERANG AND PERT E g A. EWING, BSc, 
CLASSICS’ AND ANCIENTI p. ws 
5 D CIENT 

HISTORY. e Prof. W. PETERSON, M.A. 
ENGLISH LANGUAGE AND 

HISTORY. PRS EE 28 

The PHYSICAL, CHEMICAL, ENGINEERING, and ELECTRICAL 
ENGINEERING LABORATORIES are Furnished with every Appliance 
for Study and Research. 
wee are DAY and EVENING CLASSES, all of which are open to 

omen. 


The various Courses are suitable for the Degree Examinations of the . 
Si elie sg London, and for the Examination for the L.L.A. Certificate in j 


St. Andrews University. 
The Examination for the SMART BURSARY in ENGINEERING will 
be held on the 3rd and 4th OCTOBER. 
e Calendar. 


For further informagion see the Colle 
HIELL and SMALL, Secretaries 


GERALD MASSEY’S LECTURE.—On 





Sunday. September 9, 3 o’clock, St. George’s Hall, Langham Place. 
Subject :—“ Man in Search of His Soul during Fifty Thousand Years, 
as Revealed by the Bone-Caves.”’ 


Hall, 1s.; Gallery, 6g. 


PLATE 
CUTLERY 


EEIE wi N COMPLETELY 
FITTED. 


SSE AZ Sizes in Stock. 
a A x SPECIAL 
SAE DETAILED LIST 
FREE, 





e —#____,- 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
a LONDON. 
MANUFACTOR Y—ThegRoyal Plate and Cutlery Works SHEFFIELD. 

















o Prof. THOMAS CARNELLEY, 
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P Se ime al 
. THE NEW WEATHER COMPASS. 
(Klinkerfues' Patent). This Instrument will be found pf the greatest 


value for Weather Forecasts, both in a scientific and practical point of view. 
No calculation required. Price £3 35. od. Kgpr Prospectus apply t 


JOHN BROWNING, 63, STRAND, LONDON, We. 
NEGRETTI & ZAMBRA’S 
SP 1 THEODOLI1ES, 
Sn, TRANSIT INSTRU. 
eats MENTS, LEVELS, 
Circumferentors, 
£0 MINERS’ DIALS, 
POCKET COMPASSES. 


POCKET SUN 

_. DIALS, 
Universal for North and 

South Latitudes. 


ANEROID BAROMETER. 
WITH ALTITUDE SCALE. 
THERMOMETER, AND 
COMPASS, IN FLAT 
POCKET CASE, 


NEGRETTI & ZAMBRA,. 
SCIENTIRIC INSTRUMENT MAKERS $O 


i Her MAJESTY THE QUEEN, 
Folboru Viaduct, 45, Corn&ill, & 122, Regent St., Loudon. 
PHOTOGRAPHERS—CRYSTAL PALAG. SYDENHAM 


9 


e*cxlvi ©2 °` NATURE ., 





° MICROSCOPES, 


Unequalled by ay other Maker at the same Price. Intending Purchasers 
. should apply to the Manufacturer, 


bad e 
s EDMUND WHEELER, 
e 48N, Tollington Road, Holloway, N., London. 


* NATURE.s-FOR SALE, the whole, com- 


@ plete from®Vol. I. to current Vol. Twenty-eight vols. half bound, ‘in 
excelignt order.—Apply to Dr. HOLDEN, Sudbury, Suffolk. 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF SCIENCE, INCLUDING THE DEPARTMENTS 
OF ENGINEERING, AND CHEMICAL AND MECHANICAL 
TECHNOLOGY, 


ghe SESSION will open on OCTOBER 2. 
or detailed Prospectuses of the courses of @nstruction, Exhibitions, 
Scholarships, Sm, apply to the ollege, Gower StMet, W.C. 


C TALFOURD ELY, M.A., Secretary 


UNIVERSITY COLLEGE, LIVERPOOL. 


The SESSION @ommences on October x. , Registration gt the College on 
Sep nae 27th, 28th, 2gth. 
ectures and Classes in LATIN, GREEK, ENGLISH, FRENCH, 
GERMAN, ITALIAN, ENGLISH LITERATURE, HISTORY, PHI- 
LOSOPRY, POLITICAL ECONOMY, MATHEMATICS (Pure and 
Applied), PHYSICS, BIOLOGY, GEOLOGY, and CHEMISTRY. The 
College provides a c mplete Curriculum for University of London Examina- 
tions. There are Physical, Chemical, and Biological Laboratories, where 
Students will be assi-ted in Practical Work by Demonstrators, under super- 
intendence of the Professor of the Department. All Classes (except the 
Medical) age open to Male and Female Students on the same terms. All 
persons of™Sixteen years and upwards will, if furnished with satisfactory 
e lestimonials. be ad nitted as Students. No one is admitted as a Student 
u Fifteen, and Applicants in their Sixteenth year are required to pass a 
Prefiminary Examination. 
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© OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


SESSION 1883-84. 


J. DgpaRTMENT OF ARTS AND Law. 

° II. DEPARTMENT OF SCIENCE AND ENGINEERING. 

Candidates for admission in these Departments must not be under 14 Years 
of Age, and those under 16 will be required to pass an Entrance Examina- 
tion in English, Arithmetic, and Elementary Latin, to be held on the 28th 
September. © 

II. Derrartye Se OF MEDICINE AND SURGERY. 

Students are required before entering to have passed one of the Pre- 
liminary Examinations prescribed by the General Medical Council. 

The Session in Departments I., JI.. and II. will commence on the 2nd 
October. 

IV. DEPARTMENT FOR WoMEN (223, Brunswick Street). 

The Session will commence on the 8th October. 

- V. EVENING CLASSES. A 

The Session will commence on the 15th October. New Students will be 
admitted on the xoth, 11th, and r2th October, between 6.30 and 9 p.m. 

EnT@ance EXHIBITIONS are offered for Competition at the beginning of 
the Session i Classics, Greek Testament, Mathematics, English, and 

e History, and also a Dauntesey Aledical Scholarship, value £100. 

Prosgectuses gf the seral Departments may be obtained at Mr. 

CorNISH's, Picg&dilly, Manchester, and they will be forwarded from the 


llege on applicagon. 
J. HOLME NICHOLSON, Registrar 


UNIVERSITY COLLEGE, BRISTOL. 


Principal—WILLIAM RAMSAY, Ph.D. f 
The SESSION 1883-4 will begin on 8th OCTOBER. The College 
supplies for Persons of either Sex above the orang School Age the means 
of continuing their studies in SCIENCE, LANGUAGES, HISTORY, 
and LITERATURE. The CHEMICAL, PHYSICAL, GEOLOGICAL, 
and BIOLOGICAL LAB.)RATORIES are open daily. The ENGINEER- 
ING DERARTMENT includes Civil, Mechanical, and Electric Engineer- 
ing, and Surveying and Architecture; and special arrangements have been 
made for practical work with various Engineers, Surveyors, and Architects 
in and near Bristol. Information with regard to the Lodging of Students 
may be obtaifted on application. Several SCHOLARSHIPS are tenable 
at the College. Calendar, containing full information, price 6¢., by post 8d. 
For Prospectus and further informati.n, apply to 
=~ . ALFRED E. STOCK, Registrar and Secretary 


‘THE HAMMOND COMPANY ELEC- 
_e TRICAL ENGINEERING COLLEGE, 


e 2, RED LION SQUARE? W.C. 
Principal—H UGH ERAT HARRISON, B.Sc. (Lond.). 
Electrical Engineer—FREDERICK C. PHILLIPS. 

A LIMITED NUMBER of STUDENTS will be ADMITTED at 
the Commencement ef the Ne&t Session, on TUESDAY, 11th September. 

Applications should be made to the undersigned, at the Offices of the 
Company, 118, Gannon Street, E.C., from whom full particulars may be 

e 


btaine®. ° 
atni ® PHILIP A. LATHAM M.A., Secretary 
e r} e 
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LIVING SPECIMENS.OR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIS{S’ and NATURALISTS’ ` 
STUDIO, 57, NEWHAIJ®STREET, BIRMINGHAM. : 


T. B. has last week sent to his subscribers the Frond®se Diatom ”Encyo- 
nema prostratum, with drav ing and degcription. @ He has been showing at 
his Stand 756 in the Fisheries Exhibition, Oyster Spat, Leptodora hyalfna. 
Lophopus EE ie Cristatella mucedo, @-admularia socialis, Sgephamo- ¢ 
ceros Eichorni., othamnium arbuscula, Spongilla fluviatilis, Volvox 
globator, &c. 

Weekly Announcements will be made in this place of Organisms T. R. 


is supplying. z an 
Specimen Tube, One Shilling, post-free. e 


Twenty-stx Tubes in course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 10m 6d. - è» 


Portfolio of Drawings, Nine Part%, rs. each. 3 


NORMAL SCHOOlse OF SCIENCE AND 


e 
ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON. eo . 
Dean, Professor Huxiey, P.B.S. 
SESSION 1883-84. e 
BroLocY.—Professor Huxley will begin a Course of Lectures on 1st October. 
CHEMISTRY.— Professor Frankland will begin a Ccurse of gectures on Ist 
October. o 
Puysics.—Professor Guthrie will begin a Course of Lectures on 3rd October. 
METALLURGY.— Professor Chandler Roberts will begin a Course of Lectures 
on 1st October. . 
AGRICULTURE.—Mr. Wrightson will begin a Course of Lectures on rst 
October. 


Further Particulars flay be obtained from the REGISTRAR. 
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BY ORDER OF THE SECRETARY OF STATE FOR INDIA IN 
COUNCIL, 


A HEAD ASSISTANT, qualified to super- 


intend, the working of photomechanical professes, is reguired for the 
Photographic Branch of the Surveyor-General’s Office in Calcutta. 
Age must not exceed 35 years. Engagement will be for gen years, at a 
Salary commencing Rupees 350 per mensem, with a free passage out 
and home, subject to conditions to be entered into beforé engagement. 
Further details will be furnished on applicagion (which should be made 
by letter only) to the Director-General of Stores, India Office, West- 
minster, nat Jater than Monday, the 24th instant. 


(Signed) A. ABERCROMBIE JOPP, 


Director-General of Stores, 
India Office, rst September, 1883. - 


REV. W. TUCKWELL, EXAMINER in 


the Oxford Local Examinations and for the Oxford and Cambridge 
Schools Examination Board, late Fellow of New College, @xford, and 
Head Master of Tauntcn College Schrol, takes a few Boys as Pupils. 
Strict Testimonials as to Moral Character required. Address, Stockton 
Rectory, near Rugby. 


LONDON UNIVERSITY EXAMS. 2nd 


2 
B.Sc.—Batany, Zoolcgy, Physiclogy. Rapid Ccaching in the Practical 
Work by Henny J. Wess, Medallist of University College and First 
Class Honours at the University. Terms moderate. Five Students 
assed last year, one in Honours. — Address, H. J. Weess, University 
College, London. 








SPECTROSCOPE BY BROWNING—A 


magnificent Instrument, large model, 4 prisms, 14-inch object-gfasses, 
3 eyepieces, automatic micrometer, circle divijed on silver, &c., with 
extra pieces of apparatus fcr public demonstration. In thorough good 
order, having been hardly ever, if at all, used. May be seen by apply- 
ing to Messrs. DEBENHAM, STorrR, & Sons, 26, King Street, Covent 
Garden, London, W.C. 


Sie E 
MATHEMATICS. — STUDENTS. desiring 


Instruction in Mathematics can be attended (at their own houses if 
preferred) by a High Wrangler, M.A. Trin. Coll., on very reasonable ` 
terms.—X.. 50, Ceningham Road, Shepherd’s Bush, W. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Fbreign and- 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


In Crown 8vo, Pate 5s. 


A MANUAL of ANCIENT GEOGRAPHY. 
Translated from the Gernfan of Dr. H. KIEPRRT. ` 


MACMILLAN & CO., London. 
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MACMILLAN’S MAGAZINE, 
No. 287, FOR SEPTEMBER, Price rs. 


°” CONSENTS. 


*.—‘*)'he ‘ Why,’ and the ‘How’ & Land Nationalisation.” By Alfred 
R. Wallace. . f 

2% —“ Trouting in Engl@ad and Arferica.’’ 

3.-—** The Wisard’s Son?! By Mrs. Oliphant. Chapters XXXI.—XXXIII, 
*%4.—'Ħn the Heart of th ges.” e 

g.— The Emperor Ja@lian’s View of Christianity.” 

6.-g ‘‘ On a Neglected Book.” 

7.—'* Some Personal Recollections of Madame Mohl.” 

&s—'' Fortune's Fool.” By Julian Hawthorne. -(Conclzsion.) 

goy" Reyiew of the Month,” 


MACMILLAN & CO., LONDON. 





eNow Regfly, the SEPTEMBER Number of 


i THE PRACTITIONER : 
A JOURNAL OF THERAPEU@ICS AND PUBLIC HEALTH. 
Ediltd by 
@ T. LAUDER BRUNTON, M.D., F.R.C.P., F.R.S., 


Assistant Physician and Lecturer on Materia Medica and Therapeutics at 
St. Bartholomew’s Hospital; 


AND 
DONALD MACALISTER, M.A., M.B., B.Sc., M.R.C P., 
Fellow and Medical Lecturer, St. John’s College, Cambridge; and Teacher 
® of Medicine in the University, 


Price rs. 6d. Monthly. 


CONTENTS. 


ORIGINAL COMMUNICATIONS !— 
D. J. HAMILTON, M.B., F.R.C.S.E.—Oh the Condition of the 
Urethra and Neighbouring Parts in Acute Gonorrheea. 
GEORGE THIN, M.D.—On a Peculiar Disease of Hot Climates 
(Psilosis Linguæ —Psilosis Mucosze Intestini). 
DAVID YOUNG, M.D., Rome.—A Note on Roman Fever, and the 
Administration of Quinine in some Cases Classed under this Term. 
T. LAUDER BRUNTON, M.D., E.R.S.—The Pathology and Treat- 
ment of Drepsy. @ 7 
CLINIC or THE MONTH, EXTRACTS FROM BRITISH AND FOREIGN JOURNALS, 
NOTES AND QUERIES, BIBLIOGRAPHY. 
Tue New Derartmenr or PUBLIC HEALTH :— 
Ice as a Vehicle of Igisease,—Sanitation in Paris and London.—On the 
Aer anee of the Results of the Chemical Analysis of Drinking- 
ater. i 
MACMILLAN & CO., LONDON 


THE CHOLERA. 
A HISTORY OF ASIATIC CHOLERA, 


FROM THE , 
EARLIEST TIMES UNTIL THE YEAR 18)6. 
e By C. MACNAMARA. 


Crown 8vo, Ios, 6d. 
MACMILLAN & CO., LONDON. 








Now ready, Crown 8vo, price tos., 6d. 


FPREMENTARY APPLIED MECHA- 


NICS. By THOMAS ALEXANDER, C.E., Professor of Engineering 
in the Imperial College of Engineering, Tokei, Japan; and ARTHUR 
WATSON THOMSON, C.E., B.Sc., Professor of Engineering at the 
Royal College, Cirencester. Part II. TRANSVERSE STRESS; upwards of 
I150 Diagrams and 200 Examples carefully worked out; new and 
complete method for finding, at every point of a beam, the amount of the 
greatest bending moment and shearing force dmring the transit of any set 
of loads fixed relatively to one another—¢.z. the wheels of a locomotiv®; 
continuous beans, &c., &e. 


| MACMILLAN & CO, LONDON. 
NORTH BRITISH AGRICULTURIST, 


th® only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 


* time for the dening mails, and contains Reports of all the principal British 


and Irish Markets of the week. k 
The special attention of Land Agents is directed to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms to be Let and Estates 


for Sale. 

Advertisers addressing themselves’ to Farmers will find the AGRICUL- 
TURIST a first-class mediumgiðr reaching that Class. 

Price 3d. By post 34g. Annual EENE payable in advance, r4s, 


ae aN High St, Edinburgh ; and 195, Queen Victoria St. London, 


Money Orders payable to Charles Andérson, Jun., Edinburgh. 
c | 
e s 
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Chaque Samedi, 16 pages, grand in 8Vb, 2'colonnes. 


REVUE HEBDOMADAIRE, 


LELECTRICITE: 


cx] vag 


Scientifique, illustrée, spéciale, sei journal tenant les lecteurs 


au courant de toutes les expositions électriques, et de*tous les 


l progřès®de l'électricité. , 
Reédacteur en chef: W. de FONV@ELLE. , 
E. de CLISSON : Directeur. e 9 
Subscription Yearly, 165. ; Six Months, gs. 
Agency for England and Colonies— 
LE FEWRE AND CO., ENGINEERS, 


26, BupGEsRow, CANNON STREET, “LONDON. 


m 
@ Specimen Copy sent post free. i 


THE BREWERS’ GUARDIAN Bite 


A Fortnightly Paper devoted to the Protection of Paewers’ Interests, 
@censing, Legal, and Parliamentary Matters. 


REVIEW OF THE Matt anp Hor TRADES: AND WINE AND Spirit TRADE 
RECORD. 


The Organ of the Country Brewers. 


“The Brewers’ Guardian ”” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s, 6¢. per annum, post free, dating from any quarter-day. 
Single copies 1s, each, Registered fo transmission abroad. 


Offices—s, Bond Court, Walbreok, London, E.C®# 


THE ENTOMOLOGIST’S MONTHieY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Doucitas, R. McLacuran, F.R.S., 
E. C. Ryu, F.Z.5., E. Saunpgrs, F.L.S., and H. T, Stainron, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paterfosyer Row. 
ae omenmeatonss &c., should be sent to the Editors at the above 
B 5. ' 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Harrine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of “ology ; 
habits of animals ; arrival and departure of migratory bird§ ; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new of 
rare marine fish; local aquaria; British reptiles; Briti land «md frgsh- 
water Mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delighe in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations fram foreign zoological 
journals of important and interesting articles in various branches of soology. 
There are occasional woodcuts. 


JOHN VAN VOORST, x, Paternoster Row. 
THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept uhh the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto at least; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsgquently. Price 
12s. for twelve months. Advertisements 4g. a line widely spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. 
W. v. FREEDEN, M.R., Hamburg, Alexander Street. 8. 











On the Ist ot every Month. 


JOURNAL OF BOTANY,, r 
BRITISH AND FOREIGN. ° j 
Edited by Jamas Brirren, F. L.S., British Museum. 


CONTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles i¢ Journals.—Botanical News.— 
Proceedings of Societies. 


Price rs. 3d. Subscription for Oye Year, payable in advance Ws. 
London: WEST, NEWMAN, & CO., 5@ Hatton Garden, E.C. 
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a) CARAT GOLD. 


" (BRACELETS. 
BROOCHES. 

° NECKLACES. 
LOCKETS. 


* NATURE : 
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‘GEM MERCHANT AND GOLDSMITH, 





THE INTRODUCER OF 18-CaRAT GOLD JEWELLERY, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


: [Se 5, 188 33 
“PRECIQUS STONES & GEMS.’ x 
by EDWIN W. STREETER, F.R.G.S. 


; THIRD EDITION. Price 15s. 


THE GREAT -> 
DIAMONDS QF, THE WORLT , 
By EDWIN W. STREETER, F.R.G.S. 

SECOND EDITION. Price 7s. 6d. ? 








BELL & SON, York Street, Covent Garden: 





oo NATURE SERIES. * è , 


THE SP&CTROSGOPE AND ITS AF- 
PLICATIONS. By J. N. LOCKYER F.R.S. With 
Illustrations. New Edition. Crown 8vo. ẹ3s. 6d. 

TE ORIGIN AND METAMORPHOSES 
OF INSECTS. By Sir JOHN LUBBOCK, MP., F.R.S. 
With Illustrations, New Edition. Crown 8vo. 35. 6d. 

THE TRANSIT OF VENUS. By G. 
FORBES, B.A., Professor of Natural Philosophy in the 
Ander-onian University, Glasgow. With numerous Illus- 
trations. Crown vo. 35, 6d. 

THE COMMON FROG. By St. George 
MIVART, F.R.S. Illustrated. pa pe 8vo. 35. 6d, 


POLARISATION OF LIG By W. 
MOTTISWOODE, LL.D., F.R.S. ae Second 
Edition, 


Crown 8vo, 35. 6d. 


. ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION TO INSECTS, 
JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
Edition. Crown 8vo. 4s. 6d. 

THE’ SCIENCE OF WEIGHING AND 
MEASURING. By H. W. CHISHOLM, Warden of the 
Standards. Illustrated. Crown 8vo., 4s. 6d. 

HOW TO DRAW A STRAIGHT LINE: 
A Lecture ®n Linkages. By A. B. KEMPE, B.A. Illus- 
trated. Crown vo. Is. 6d, 


By Sir 
New 


SEEING AND THINKING. By Prof. W. 


K, CLIFFORD, F.R.S. With Diagrams.. 
3s. 6d. 


Crown 8vo., 


LIGHT: A Series ofeSimple§ Entertaining, 
and Useful poe in the Phenomena of Light, *fur 
the Use of Students of every Age. By ALFRED M. 
MAYER and CHARLES BARNARD. With Illustra- 
tions, Crown 8vo. 2s. 6d. 

SOUND: A Series of Simple, Entertaining, 
and Inexpensive Experiments ia the Phenomena of Sound, 
for the Use of Students of every Age. B9 A.M. MAYER, 
Professor of Physics in the Stevens oe of Technology, 
&c. With numerous Illustrations. Crown 8vo. 3s. 6d. 

DEGENERATION: A Chapter in DAR- 
WINISM.. ByeProf. E. RAY LANKESTER, F:R.S. 
Illustrated. Crown 8vo. 2s. 6d. ; 

FASHION IN DEFORMITY, as Illus- 
trated in the Customs of Barbarous and Givilised Races. 
By Prof. W. H. FLOWER, LL.D., F.R.S., &e. With 
Illustrations. Crown vo. 2s. 6d. 

CHARLES DARWIN. Memorial Notices 
reprinted from NATURE. By Prof. HUXLEY, F,R. S., 
G. J. ROMANES, F.R.S, ARCHIBALD GEIKIE, 
F.R.S., and W. T. THISELTON DYER, F.R.S. With 
a Portrait engraved by C. H. JEENS. Crown 8vo. 2s. 6d, 

ORGANIC». EVOLUTION, THE SCIEN- 
TIFIC EVIDENCES OF. By GEORGEJ. ROMANES, 
M.A., LL.D., F.R.S., Zoological Secretary of the Linnean 
Society. Crown 8vo. 2s. 6d 


ON THE COLOURS OF FLOWERS. As. 


Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 3s. 6d. e 


"(Others to follow.) 


MACMILLAN & CO., LONDON. 
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Poy 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 
DOLF ERIK NORDENSKJOLD. 


CIENTIFIC 


WORTHIES. 


* The following i is a list of the Portraits that have appeared in the above Series. 


SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLT2. : 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
RICHARD OWEN. 


JAMES CLYRK MAXWELL. i d 


° JAMES PRESCOTT JOULE. 


WILLIAM SPOTTISWOODE. e 


Proof imptessions of these, printed on India paper, may be had from the Publishers, price 58. each, o? 
the Set of 21 Portraits in a Handsome Portfolio for £5 10s. od. carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 7 


Cheques and P.0.0.s payable to MACMILLAN & CO, 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. .- ° 


FOURTH EDITION, 


REVISED. 


A TEXT- BOOK OF PHYSIOLOGY. By MıīıcmarL Foster, M.A., 


M.D LED F.: R.S., Professor of Physiology in the University of Cambridge. 


Revises. , Medium Svo. 


AS 


wig Illustrations. » Fourth Edition, 
° 


MACMILLAN AND CO, LONDON, W.C.“ $ 
e e 


e q’ i e ` : . ° i ; 
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SUBSCRIPTIONS TO “NATURE? LIGHTNING CONDUCTORS. 


s. d, Experience, accumulated since the time of Benjamin? Franklin, proves 
Yearly ea ee oe eee cae conclusively that a Conductor made of Copper of adequate Size is the best | 
Half reari ® í 6 of all appliances for the protection òf every description of building ffo the 
ag Ouar aly Yo» 6 6 Me ew ew F- 6 destructive effects of lightning. 
. e e . . . ` ry ry d 
e 4 a į 
To the United States, fhe Continent, and all places| NY EW ADL, & CoO’ S 
e vithin,the Postal Umi®n :— a ° ° 


d i PATENT 


: Š . d e ° 
ee ee ee COPPER LIGHTNING CONDUCTOR, 


Half-yearly e . . . e . s « . I5 
= Quarterly bee Se. ae PR Wh cain Suk, % 8 As applied to aw kinds of Buildings and Shipping in all patts of the world 
e 


° with unvarying success, is the most Trustworthy, most Effective, and al»o 

C HARGES f Or A DV E RT I S E M E N TS. ae naples tis copbeeton ug (eu ae required, and it cost- 

Three Lénes in c limi 2s. 6d. od. per Line after. ig Mig all per Foot for the standard size, a“ insures safety 
Qne-Eighth Page, om Quarter Cglumo. . . . 018 R. S.eNEWALL & COs, 

130, STRAND, WAC. ; 36, WATERLOO ROAD, LIVERÍOOL ; 





Te Page or Half a Column. . . ... I I5 
Half a Page, or a Column, . .e . .., 3 5 


COCAR 











Whole@age . . 2. 2... BB 68, AN DERSTON QUAY, GLASGOW. os 
Post Office Orders payable to MACMILLAN & CO. MANUFACTORY —GATESHEAD-OMTYNE, 
OFFICE :°29, BEDFORD STREET, STRAND, W.C, 


SECOND EDITION, 
es J 
LIGHTNING CONDUCTORS. GRIFFIN’S 


MESSRS. SANDERSON & CO., late of 44, Essex Street, W.C., and 
Faraday Works, Huddersfield, Sole Inventors of the Patent Solid Copper 
Tape Lightning Conductor in continuous Lengths Aapan Joina, beg to a i 
caution the Public against Tradesmen who sell their wn make of the above 

Lightning Conductor, agd who in their Trade Circulars and Announcements PRICE 4s. 74, POST FREE, 

copy certain- Reports of Dr. Mann and Monsieur F. Michel in such an 


RRE ee Re lad any reader of the above Circulars and A CATALOGUE OF CHEMICAL APPARATUS: 


at the said Reports were given to the Trades- 


men in ques.i8n, when in fact they were addressed and given to Messrs. (LLUSTRATED, CLASSIFIE D, DESCRIPT 
SANDERSON & Co. by the said Dr. Mann and Monsieur F. Michel. A list PATENI 


: CAUTION. 


- e 
of Buildings which gave bæn fitted with the above Invention, and also a Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 

J.ist of Persons to whom it has been supplied, have also been put forth by 

the said Tradesmen, but therein they omit to state, as is the fact, that Most Complete and Cheapest List of Apparatus, 


Messrs. SANDERSON & Co. fitted the said Buildings and supphed the said a ; TIE TARN 
Persons ; in fact, the Statement conveys the notion that these Tradesmen | JOHN J. GRIFFIN anD SONS, 22, GARRICK STREE I, 


were employed in the cases @eferred to in such List. A comparison between LONDON, W.C. r 


OS | ee — Sr 


Messrs. SANDERSON & Co.’s Circulars and the Circulars which are now 
referred to will show: the necessity for this Announcement, both for the 








protection of Messrs. Sanparson & Co. and of the Publi. ‘S$. & Co. take 
this opportunity of stating that they have ceased to employ Acents, and G. T i S LE Y nA O 
that their only Addressis ror, Leadenhall Street, B.C. S ` © O., 
OPTICIANS 7 
WORKS BY 


172 BROMPTON ROAD, S.W. 


ARCHIBALD GEIKIE, LL.D., E.R.S., (Close to South Kensington Museum.) 


Director-General of the Geological Survey of Great Britain and 


Ireland, and Director of the Museum of Practical Geology, THE P HONEIDOSCOP i 


London ; lately Murchison Professor of Geology and An Instrument for Observing the Colour-Figures of Liquid Films undgr the 
ee. tn the University of Edinburgh ; action of Sonorous Vibrations. 


ag Director?of the Geological Survey of Scotland, 


e 
Being a visible demonstration of the Vibratory and Molecular Motion of -. e 


A TEXT-BOOK of GEOLOGY. With Telephone Plate. @ ô e , 
numerous Illustrations. Medium 8vo. 28s. The PHONEIDOSCOPE, with 3 Disks, Bottle of Solution, Descriptive 
'“ The Text-Book, in our estimation, contains a more complete account of Pamphlet, &c., in Cardboard Box, ros. 6d. t 
the science of geology, in its latest developments, than is to be found in any MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY . 
similar English work. ®. . In a clear, straightforward, and methodical 


manner he brings out the principles of his science, traces them through all S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
their ®&a@ifications, and marshals all his facts and deductions. This is as it 


should be. ‘Rs Leading features of the work are clearness, caution, and TELEPHONIC ELECTRICITY, All Materials supplied for 
exhaustiveness,”’—The Times. Experimental Purposes. 

‘“ By this comprehensive arrangement every branch of geology is brought Price Lists of Electrical and Acoustic Apparatus, with Drawings ane 
under the attention of the reader, and is discussed with sufficient fulness for Description of the Harmtonograph, Post Free, 2d. 


all ordinary purposes. In fact, the student who can master so elaborate a 
treatise may look with calmness and confidence in the face of the most severe 


ex@miner. Further, the book contains numerous references to original FERNS A SPE CIALITY 
sources, thus rendering it a valuable book of reference on all matters 5 5 





geological. . . . It will certainly step at once into the foremost rank among 
our standard text-books "'—The Athenen. 


e 
Having fe devoted al the whol i 
GEOLOGICAL SKETCHES : e at HOME aving lor many years She caine oe ole of our attention to 
and ABROAD. With lLllustrations. Demy 8vo. Ios. 6d. o- 
“Mr. G@ikie’s ‘ Sketches ’ show that he is one of the most eloquent and FERN S AND SELAGINELLAS, 
attractive scientific writers of the day.” — The Times. We now have THE LARGEST STOCK in the GREATEST NUMBER 


OUTLINES of FIELD GEOLOGY. Third | % VARIETIES in for OUTDOOR FERN ERTES aa an GREEN. 
Edition. "With numerous Illustrations. F cap. 8vo. 3s. 6d. ° 


Our ILLUSTRATED CATALOGUE (frice 6d), contains mber 
A PRIMER of GEOLOGY. With numerous valuable information, as well as “Hints on Fern Cultivation.” 


Illustrations. 18mo. ry. [Science Primers. Our SPECIAL LISTS, issued at intervals during the year, giving extremely 


= 


A PRIMER of PHYSICAL GEOGRAPHY. low quotations, may be had free qn applicajon. 
With numerous Illustrations. f&mo. Is, 


[Science Primers. W ' & J ' B l R K E N H EA D$ e° i 
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MACMILLAN & CO.’ LONDOR. FERN NURSERY, SALE, NEAR MANCHESTER 
a y K e © E x g 
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ARNO ALS FOR STUDENTS 
_A_ TREATISE ON CHEMISTRY. By Professurs ROSCOE and SCHORLEMMER. Vol. ] 


e d II.—I ANIC C TRY. Vol. I.—NON- a 
Wa Wi Onean Gaummisrns, Paste anes Pur it a depens 2 oE Miran 2 Pans S os 
GEG@ENBAUR’S COMPARATIVE ANATOMY. A Translation bys F. J.eBELL. Revisec 
with Preface, by Prof. $. RAY LANKESTER. Illustrated, 8vo. ats. $ 

A TEXT-BOOK OF PATHOLOGICAL ANATOMY’ AND PATHOGENESIS; B: 
eProf. ERNST ZIEGLER. Translated and Edited by DONALD MACALISTER, M.A., M.B., M.R.C.P Illustrated Bve 

Part I. GENERAL PATHOLOGICAL ANATOMY. I2s. 6d. Part IJ. in the Press. f l s 
TEXT-BOOK OF PHYSIOLOGY. ‘By Prof. MICHAEL FosTER, M.D., F.R.S. Illustrated. 8vo. 21. 
A TREATISE ON EMBRYOLOGY. By F. M. BALFOUR, F.R.S. Illustrated. 2 Vols. 8vc 

ol. 1. 15S, ol, . 21S, 

THE ELEMENTS OF EMBRYOLOGY. By Prof. MICHAEL FOSTER, M.L, F.R'S., and th 
late. M. BALBOUR, F.R.S. ẹ Second Edition, Revised, Edited by ADAM SEDGWICK, M.A., and WALTER ËI EArI 








elllustrated. Crown 8vo. 10s. Gde e 
A.TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof ARTHUR GAMGEE 
= F.R.S. Illustrated. 8vo. Vol. 1. 18s, [ Vol, £1, in ge press. 


ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof. MICHAEL Foster, M.D., F.R.S 
and J. N. LANGLEY, B.A. Fifth Edition. Crown 8vo. 6s. j 
A TRXT-BOOK OF GEOLOGY. By ARCHIBALD GEIKIE, LL.D. F.R.S. Illustrated? 28s. 
THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. Translated anc 
parte by hires W. THOMPSON, Jun, B.A. With a Preface by CHARLES Darwin, F.R.S, With Illustrations 
edium ovo, J. 
THE STUDENT'S FLORA OF THE BRITISH ISLANDS. By Sir J..D. HOOKER 
K.C.S.I F.R.S, Globe 8vo. 105. 6d. ` i 
'REYSIOGRAPHY : an Introduction to the Study of Nature. By Prof. HUXLEY, P.R.S 
With Illustrations. New and Cheaper Edition. Crown 8vo, 6s. 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERCY FARADA” 
FRANKLAND, Ph.D., B.Sc., F.C.S. Founded upon ‘“‘ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F 
F. Krocxer, Crown 8vo. 7s, Od. es ‘ee 
ee By Prof. HUXLEY,:P.R.S., assisted by H. N. MARTIN, M.B. 
wwe, rown ovo, Se . ' 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and ScientificeMethod. By W 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 12s. 6d. 
GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. Lule 
COSSA. With a Pteface by W. STANLEY JEVONS, F.R.S. Crown 8vo, 45, 6d. 
STUDIPS IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 6s 
MANUAL OF POLITICAL ECONOMY. By Right Hon. H. FAWCETT, M.P., F.R.S. Cr. 8vo. 125 
ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. B 
TYLOR, D.C.L., F.R.S. With Numerous Illustrations. Crown 8vo. 75, 6a, e 
MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON, Crown 8vo, 7s. 6a 
A WANUAL OF ANCIENT GEOGRAPHY. From the Geriaan of Dr. H. KIEPERT. 5s. 


i ESLEWMMERTARY SCIERICE. . 
sAGRICWLTURE. By HENRY TANNER, F.R.A.C. 3s. Od. 
"ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6¢.— Questions, Is. 62. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Ijlustrations, 4s. 6d. 
CHEMISTRY. By Prof. Roscor, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 25 e% 
CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. Jontes. Preface 
by Prof. ROSCOE. 2s. 6d, ; 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. I8mo. 3s. 
ELBCTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A. D.Sc. 4s. 6d 
ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Pay, M.A. Pott 8vo. 2s, ° 
LOGIG, DEDUCTIVE AND INDUCTIVE. By W. STANBEY JEVONS, F.R.S. 3s. 6d. 
PHYSIOLOGY. By Prof. HUXLEY, P.R.S. With Illustrations. 4s. 6d.—Questions, Is. 6a. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWCETT. With Questions. 2s. 6d. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6¢@—Questions, 25. e 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.R.S. Part I— 
e PROPERTIES OF SOLID AND FLUID BODIES. 35. 6d. Part II.—SOUND, LIGHT, AND HEAT., 3s. 6d. 
PHYSPCAL GEOGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6¢.—Questions, Is. 6d. 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S., F.R.S. With Maps. 3s 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. With Illustrations. 35. 6d. 
STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustratiegs. 45. 6d. 
THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A., and MARY P.@faRSHALL. 2s. 64 
A SHORT GEOGRAPHY OF*THME BRITISH ISLANDS. ByeJOHN RICHARD GREEN anc 


ALICE STOPFORD GREEN. With Meps. 3s. 6d. 
: i MACMILLAN AND CO., LONDON. | : e 
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241n.® edo. do, do. £1 10 | gin. do. do. 
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ji THE STUDENT'S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., Equator 
° New Illustrated Catalogue, 3 stamps. 
THE “SOLARGRAPH,” a Pnotographic Camera, with Instantaneous Shutter, and an adaptor t 
telescope for Photographic Solar Spots, &e., complete ... ae ae ie z BA i Si 
“LE MERVEILLEUX ” $ plate, complete dry plate apparatus Sa ai sz pi a 
“LE MERITOIRE” 4 plate, completg dry plate apparatus, double rising front, swing back, rack to 
® THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tail board, ar 
improvement... es Per iat À a ve ee a a a 
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A NEW INDUSTRY. CEYLON 


The mast enterprising of the planters in the Island of Ceylon 
have recently turned their attention to growing Tea on their j 
estates with the most gratifying results. ‘The quality produced 

supplies a need that has been urgently felt, viz. a Tea possessing j 

the flavour of China Tea without its weakness, and the fulness E ; D, & Cols | URE C 
of Indian Tea without its astringency—in fact these Teas are 








almost exact counterpirts of the old-fashioned Kaisows and WRITE FOR 5 
Sauch@ngs of China so much appreciated by connoisseurs in ; 
former years. Prices so y Jeg. Sad 


The cultivation is rapidly spreading, and, having arranged for 
supplies of the best qualities, we lose no time in advising the 


public of this rw Tea district. CARRIAGE PAID “TC 


ELLIS DAVIES -& Go. 44, corp st, LIV 
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F. E. -BECKER & CO.,, 


MANUFACTURERS AND IMPORTERS OF 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS 


LANCELOT S ACOUSTIC APPARATUS. 


A? 


OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 


MANUFACTORY—The Royal Plate and €utlery Works, SHEFFIELD. 





- MAP PT hia W:EBB_— ; 
1]. CLLEBRALEDGANTEENS 


% 
Pure and Commercial Chemicals, 
MICROSCOPIC REAGENTS & SUNDRIES, 


e . 
CHEMICAL BALANCES, SCALES, & WEIGHTS. 


SOLE AGENTS FOR 
VOSS’S ELECTRICAL MACHINES 


AND 


Price Gusts post free on Application, 


F. E. BECKER & CO, 


34, MAIDEN LANE, COVENT GARDEN, LONDON, W.C. 


MAPPIN & WEBE’S 


Ternat 
ae” are, 
_ 


e A 


i FREE. 
-eoe 
LONDON. 


b CHESTS 
PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 


[All Ri 





Engraved Real Size. 
A NEW ACHROMATIC COMB 
COMBINING THE DEFINITION ot A MICR 
PORTABILITY OF A POCKET I 
“If you carry a small Platyscopic Pocket Lens (w) 
Nature ought to do).”—GRANT ALLEN in Knowledge 
The Platyscopic Lens is invaluable to botanists, 1 
mologists, as it focuses about three times as far ft 
Coddington Lenses. This allows opaque objects to be 
The Platyscopic Lens is made of four degrees ¢ 
respectively, ro, 15, 20, and 30 diams.; the lowest po 
field, is the best adapted for general use. 
The Lenses are set in Ebonite Cells, and mounted in 


Price of the Platyscopic Lens, mounted in 7 
fying either 10, 15, 20, or 20 diameters, IQs. 
Illustrated description sent free. 


JOHN BROWNING, 63, STRAND, ) 
NEGRETTI & ZAM 


TH} 


Univers 


So 


ANERO 
WITHA 





— VAR 
Lilustrated Price Lists posted F; 


= NEGRETTI & ZAMBE 
SCIENTICI® INSRRUMENT Me 


, Her Majesttur Queen, 
Holborn Viaduct, 45, Cornhill, & 122, 0e 
PHOTOGRAPHERS—CRYSTAL PALACE, 


OSCOPIC OBJECTS 


on, illustrating Histology and every branch of 
Microscopy. 


post free and gratis on application. 


(ION, 1880, NOW READY. 


ER, 48N, Tollington-Road, Holloway, London, N. 


S’S HOSPITAL MEDICAL 
SCHOOL, 
EMBANKMENT, LONDON, S.E. 


ION of 1883-84 will commegce on OCTOBER rst, 
Address will be delivered by F. Lz Gros CLARK, 


e 
rships, @ £100 and £60@respectively, open to all 
be offered tor co npetition. @lhe Examination will 
and sth of OCTOBER, and the Subjects will be 
with either Botany or Zoology at the option of the 


d throaghout the year for the “ Matriculation,” 
*and ‘Inter nediate M.B.” E x@minations of the 


ints are open to Students witho ut extra charge, 

ty Prizes of considerable value are awarded at the 
as also-several Silver and Gold Medals. 

in one sum or by instal.nents. Special entries may 
» Hospital Practice, and special arrangements are 
inz in their second or subsequent years, also for 
qualified Practitioners. 

itioners ani Pcivate Families residing in the neigh- 
ts For residence anl supervision. and a register of 
iodginzs is kept in the Secretary ’s office. 

articulars may be obtained from the Secretary, G. 


W. M. ORD, M.D., Dean 


HOLOMEW’S HOSPITAL 
ND COLLEGE. 
SCHOLARSHIPS IN SCIENCE. 


1e valus of £130 each, tenable for one year, will be 
iber 25, ani three succeeding days. One of the 
varde{ to the best Candidate at this Examination 
ge, if of suTicient merit. For the other, Candidates 
ve Years of Age. 

nination aregPhysics, Che nistry, Botany, Zoology, 
{idate to take more than Four Subjects). 

ition will be competed for at the same time. The 
a are Latin, Mathematice, and ang two of the 
ges, Greek, French, German. ‘This is an open 
f £50. 

ave entered to the Medical or Sur gical Practice of 
al Sch ol. 

ates will be required to exter at St. Bartholomew’s 
SR su:ceeding the Examination. 

ation may be made to the Warden of the College, 
ital, E.C. 


DPLESEX HOSPITAL. 


{ON will open on MONDAY, OCT OBER rst, with 
by A Pearce Goutp, Esq., M.S. The Medical 
y been considerably enlarged, provides the most 
-ducation of Students preparing for the University 
of Physicians and Surgeons, and the other licensing 








urships of the annual value of £25 and £20 per 
years, and an entrance Science Scholarship, value 
xon SEPTEMBER zogth and following days. 

aay be obtained from the Dean or the Resident 
ospital. ANDREW CLARK, Dean 


tORGE’S HOSPITAL 
‘DICAL SCHOOL, 
YDE PARK CORNER, W. 


SION will commence on MONDAY, October ist, 
\ddress by W. H. Bennetrr, Esq., F.R.C.S., at 
the School and further information may be obtained 
tween 1 and 3 p.m., or by let ter addressed to the 








IRKSHIRE COLLEGE. 


gins October 2. : 

i Arts prepare for the Dezrees of the University of 

linations. 

s, Laporatories, Weaving Sheds, and Dyehouse 

ssions, including Chemistry; Civil, M echanical, and 
Coal Mining; Weaving, Designing, and Dyeing 


a s 
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ze, Leedg. d ae ° 
e = e 
e 


LIVING SPECIMENS.FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS” 
STUDIO, 57, NEWHALJ®STREET, BIRMINGHAM. 


e 

T. B. has Jast week sent to his suhscribers two speci® of Nostoc and a 
minute transparent Rhizopod resemtling Diffygi@? He has also Shown at 
his Stand 756 in the Fisheries Exhibition, Oyster Spat, Cyistatella muc#do, 
Lophopus crystallings, Lacinularia socialis, St@hanoeeros Eichorsi:, Mali- ® 
nerta ringens, Asplanchna Brightwellii, Brachionug amphiceros, Leptodora 
hyalina, &c. 

Weekly Announcements will be made in this place of Organisms &. B. 


is supplying. z as 
Specimen Tube, One Shilling, post-free, ° 


Twenty-six Tubes in course of Six Months for Subscription OF LI IS., 


or Twelve Tubes for 108%. oo? ` 


Portfolio of Drawings, Nine Parts, 1s. each. ® 


KING’S COLLEGE, LONDON. 
DEPARTMENT OF ENGIMEERING AND APPLIED SCIENCES. 


NEW STUDENTS will be admitted on TUESDAY, Octobe 2, 

The course of study provides practical education for those who intend to 
engage in Engineering, Surveying, Architecture, ‘Pelegraphy, and the 
higher branches of Chemical and Manufacturing Art. è 

For the Prospectus apply, personally or by post-card, to d W. CUNNING- 
HAM, Esq., Secretary. i ï 


KING’S COLLEGE, LONDON. 
LECTURES AND CLASSES FOR LADIES. 
5, OBSERYATORY AVENUE, CAMPDEN Hilt, W. 


The Classes will reopen on THURSDAY, the x1th of October, at the 
above Address (ciose to the High Street Kehsington Station, and 
Vestry Hall). 

For Prospectuses and further information, apply tag the Secretary, Miss 
SCHMITZ, 26, Belsize Park Gardens, N.W. be 

The Inaugural Address for the Coming Session will be given by R. STUART. 
Poore., Esq., LL.D., Correspondent of the Toate of France, on 
WEDNESDAY, the roth of October, in the Vestry Hall, Kensington, at 








3 p-m. . 
The Subject of the Address will be ‘‘ The Educational Use of Museums,” 

The Rev. Canon Barry, D.D., Principal of King’s College, will take the 

Chair on the occasion. Admission free. e 
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BRITISH ASSOCIATION 


FOR THE- 


ADVANCEMENT OF SCIENCE. 
SOUTHPORT MEETING, SEPTEMBER rth to SEPTEMBER 26th. 


PRESIDENT-ELECT, 


ARTHUR CAYLEY, Esq., M.A., LL.D., F.R.S., V.P.R.A.S., Sadierian 
Professor of Mathematics in the University of Cambridge. 


The Journal, President’s Address, and other Printed Papers issued by the 
Association during the Annual Meeting will be forwarded daily by Post to 
Members and others unable to attend, on Application and Prepayment of 
2s. 6d. to the Clerk of the Asscciation, Mr. H C. Sev ARTEN; Reception 


Room, Southport, on or before the first day of the M eting. 
T. G. BONNEY, S@cretary 


EXETER COLLEGE, OXFORD, 1883. 


1. NATURAL SCIENCE SCHOLARSHIP. 


An Examination will begin on WEDNESDAY, October Io, at roa.m., 
for the purpose of electing a SCHOLAR who must not on the day of 
election have completed his nineteenth year. ee 

The Candidate will be expected to give evidence of sufficient Classical 
knowledge to be able to pass Responsicns. ‘The Examination will be in 
Biology, Chemistry, and Physics. Candidates will be expected to show 
proficiency in at least two subjects, and the Scholar will be required to read 
for Honours in Biology in the Natural Science School. ; 

The Scholarship is of the value of £80 per annum, and will be tenable until 
the expiration of two ya@rs from the day of election, and will then determme 





@ unless the Rector and Fellows shall by resolution have declared themselves 


satisfied with the industry and good conduct of the Scholar; in which case 
the tenure of his SchofArship will be renewed for a further term of two years. 
At the end of the latter period the Rector and Fellows may extend the tenure 
of such Scholarship for a period not exceeding one year longer, if for special 
reasons they deem it advisable to do so. 

Candidates are requested to bring Testimonials of their moral character, 
and to call on the Rector on TUESDAY, October 9, between 6 and 7 p.m. 

The Examination will be held at the same time and place as the Examina- 
tion for the Natural Science Scholarship at Trinity College. 


ne e 
BIRKBECK INSTITUTION, 
CHANCERY LANE. 

Mr. DAVID HOUSTON, F.L.S., F-R.M.S., will commence a Sessional 
Course of Lectures on GENERAL VEG#&TABLE MORPHOLOGY and 
PHYSIOLOGY on WEDNESDAY E INGS, commencing October 3 
at 8 o'clock. The Course will cowef the requiremgnts of the B.Sc. Pass Exam. 
(Lond.) so far as Botany is &ncerned. Full Prospectus from 


ə ad W. H. CONGREVE, Sec. 
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ROYAL COLLEGE OF SCIENCE 
FOR IRELAND, 
STEPHENS GREEN, DUBLIN. 
SCIENTIFIC AND TECĦNICAL EDUCATION. 


e- On e SESSION 1883-84. 


This College supplies @ completa Course of Instruction in Science as 
apptied to the Industrial Arts, especially those which may be classed broadly 





e under the heads of CHE@II@AL MANUFACTURES, MINING, and 


ENGINEERING. ë 

A Dipioma of Associate of the College is granted at the end of the Three 
Year# Course. 

There are Four Royal Scholarships, tenable for two years, each of the 
value of 450 yearly, with free educatin, including Laboratory Instruction. 
Two %ecome vacant each year. They are given to Students who have been 
a year in the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each year, 
with the exceptiog of LaborMory Practice. 


Chemistry (Theoretical and"Practical), Metallurgy, &c.— Professor HARTLEY, 

= F.C.S., F.R.S.E. 

Mathematics, Mechanics, amd Mechanign—Professor Hennessy, F.R.S., 
MeeR ILA. 

Deseritrive C comet, Drawing, Engineegng, and Surveying—Professor 
PIGOT aC- E., M.R.I.A., Dean of Faculty. 

Experiment] Physics (g heoretical and Practical)—Professor BARRETT, 
F.R.S.E., M.R.I.A. 

Mining and Mineralery—Professor O’Reitty, C.E., M.R.LA. 

Botan y—Professor M’ Nap, M.D., F.L.S. 

Zoology—FProfessor Hapvon, M.A., F.Z.S. 

Geology—Profeor Hutt, M.A., LL.D., F.R.S. 

Palzontology-Mr. BafLy, F.L.S., F.G.9, M.R.LA. 


The Chemical and Physical Laboratories and Drawing School are open 
daily for Practical Instruction. 

Fee for Chemical Laboratory, £2 for One month, £s for Three months, 
49 for Six months, or £12 for Session. Fee for Physical Laboratery, £r per 
month, or £6 for Session. Fee for Special Course of Applied Electricity and 
Laboratory, £4. Fee for Biological Laboratory, 42 forthe term. Fee for 
Drawing School, 43 for*Session, or $2 for one term. 

The SESSION commences on MONDAY, October 1. 

Programmes may obtained on application at the College; or by letter 
eg tothe Secretary, Royal College of Science, Stephen’s Green, 
Dublin. 


ý Pýfessor J. P. O'REILLY, Secretary sro tem. 


_SGHOOL OF GARDENING, 
j CRYSTAL PALACE. 


A Course of Six Elementafy Lectures on the General Anatomy, Physio - 
logy, and Reproduction of the Higher Plants” will be given by Mr. 
DAVID HOUSTON, F.L.S., F.R.M.S., on WEDNESDAY EVENINGS 


at 5 o'clock. 
F. K. J. SHENTON, Registrar 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY. 

Day Dep#tment for Students not under 14 Years of Ape.—The College 
Courses provide Technical Instruction for Mechanical and Electrical En 
gineers, Technical Chemists, Builders, and Cabinet Makers. Fee, inclusive” 
of Laboratories and Workshops, 49 per year. 

The NEW SESSION commences October 4, 1883. 

For Programme of Ipstruction apply at the College, Tabernacle Row, 
E.C. ; or & the Central Office of the City and Guilds of London Institute, 
Gresham College, E.C, 


CITY AND GUILDS OF LONDON 
£ INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY. 


Ev@m@g Department for Apprentices, Journeymen, Foremen, and others. 
—Instruction in Mechanical and Electrical Engineering, Technical Chemis- 
try, Applied Art, Cabinet Making, Metal Plate Work, Plumbers’ Work, Car- 
pentry, Joinery, Gricklaying, &c. Fees from 7s. to 30s. for the Session, 
inclusive of Laboratories and Workshops. 

The NEW SESSION commences October 4, 1883. 

For Programme of Instruction apply at the College, Tabernacle Row, 
E®. ; or at the Offices of the Institute, Gresham Cogege, E.C. 


ECONOMICAL EDUCATION for SONS 


of GENTLEMEN, at SCHORNE COLLEGE, ngar Winslow. Terms 
for young boys Thirty Guineas per Annum, reduced for Brothers, 

` Orphans, &c. Parental Reference as to Diet, Care, Teaching, and 
Genergl Efficiency and Comfort. Address, Rev. Dr. JAMES. 


THE HAMMOND COMPANY ELEC- 
TRICAL ENGINEERING COLLEGE, 
2, RED LION SQUARE, W.C. 


Principal—H UGH ERAT HARRISON, B.Sc. (Lond.). 
Electrical Engineer—FREDERICK C. PHILLIPS. 
A LIMITED NUMBER of STUDENTS will be ADMITTED for 
the New Session up to September. 
Applications should bę made @ the undersigned, at the Offices of the 
Company, rio, Cannon Street, E.C., from @7hom full particulars may be 


obtained. 
PHILIP A. LATHAM, L.A., Secretary 




















ER j “THE GREAT. . 
a “DIAMONDS OF THE WORLD.” 


LDSMITH, By E. W. STREETER, F.R.G.S., 
Gold Medallist the Royal Order of Frederic, &c., &c. 
wW SECOND EDITION. Price®. 6d. A a 


“ PRECIOUS STONES AND GEMS.” . 


JAPAN.| By E.W. STREETERS F.R.G.S., &e. 
‘iD USED Tuirp Epirion. Price 15s, iis 


Se 
BELL & SON, York Street, Covent Garden. , 


GE, SHEFEVELD. 
VDON UNIVERSITY, 1844.) “2 

v. W. H. DALLINGER, R.S., &eg &c. 

SHERA, Esq., M.A., LL.D. e 
IsQ., B.A., Scholar and Pitzeman (Camb.) : 
THOS. HUGH MILLER, Esq, B.A. (Camb.), 9 
“ASTERS and PROFESSORS. 

L Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
ostrumental Music, and Drawing are taught by Accothplisned 
sSOTS. 

ROFESSORSHIP of NATURAL SCIENCE; and gives 
ACTICAL ZOOLOGY, BOTANY, &c. 

st Class Nat. Science), Christ Church, Oxtord. PHYSICS is 
S are AWARDED worth, in the aggregate, 3004. a year. 

: part of the Building, is in excellent efficiency. 


on to the GOVERNOR or HEAD MASTER. 








Just Published, with Illustrations, 8vo, Clot, 7s. 6g. 


PHILIPP REISS, Inventor of the Tele- 


phone. A Biographical Sketch with Dosa Testimony, Trans- 
lations of the Original Papers of the Inventor, and Contemporary Rubli- 
cations. By SILVANUS P. THOMPSON, B.A., DSc., Professor 
of Experimental Physics in University College, Bristol. , *- 


London: E. & F. N. SPON, 16, Gharing Cross. 
New York: 35, Murray Street, 


MINERALS AND PRECIOUS STONES, 


Mr. BRYCE-WRIGHT begs to call attention to his exten- 
sive and valuable collection of 


MINERALS AND PRECIOUS STONES, 


from which single specimens can at all times be șelected at 
moderate prices. 

Boxes sent on approval to-any part of the world. 

Gems and Precious Stones can be purchased either mounted 
or unmounted. 


e 
BRYCE-WRIGHT, ° 
Mineralogist and Expert in Gems and Precious Stones. 
204, REGENT STREET, LONDON, W. 


GROSVENOR GALLERY LIBRARY, 
4 © 
LIMITED, 


“CIRCULATING LIBRARY: 


SPECIAL NOTICE. . 


Arrangements have been made for the Carriage of Books at -specially low 
rates. ‘ ; 

Country Subscribers by sending a minimum Deposit of 5s. s the Librarian 
can have the cost of carriage TO and FROM the Subscriber’s Residence 
PREPAID in London. 3 


COUNTRY SUBSCRIPTIONS fron TWO GUINEAS a year for the 
Weekly Exchange of FIVE VOLUM ES. | 


@ 
Boxes gent Gewatis. e 
a 


TOWN SUBSCRIPTIONS from ONE GUINEA a year for daily 
exchange of TWO YOLUMES. 41 15s. 6d. a year for Three Volumes and 
Free Delivery. - 

o 
d s 


Sept. 13, 1883] i * NATURES pa 


SUBSCRIPTIONS, TO “ NATURE.” 
ee e s d ` 
Yearly . s e a soe © 2 a 28 O0 
Half-yearly . °% . @ + + «+ « « 14 6 
èe ə Quarterly . . . .@% s «© « 76 
Toe the Uhited States, the Continent, and all places 
within the Postal UNjon :— 


e Ss. d. 

® Yearly ©... «© © «© © © « 30 6 

e Half-yearly. . . . s... I5 6 
s Quarterly . . eg totoo 8 o 


CHARGES for ADVERTISEMENTS. 


Three Lines in@olumn 2s, 6d. gd. per Line after. 
® s 


One-Eighth Page, or Quarter Column . . 018 


d, 

5s 6 

Quarter Page or Half a Column. . . . «© . IIJ O 
Half a Page, or a Column. . . .. +--+ 35090 
Whole Page . . . a. . +.@ «. ʻae e ‘e 6 6 O 


Post Office Orllers payable to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


He & E. J; DALE, 


Manufacturing Electricians and Opticians, 
AND 


Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 


Large and Complete Stock at Show Rooms and Factories, 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
» Evec#ric SECTION, 72pp. PHOTƏGRAPHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also at 
3a and 4, LITLE @RITAIN, and 9, KIRBY STREET, E.C. 


ACCIDENTS !—64, CORNHILL. 


MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
41,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums. 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
%IAS BEEN PAID AS COMPENSATION. 


Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND KOTEL BUILDINGS, CHARING CROSS, 
n OR AT THE 


e 
HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 





NO 


LIGHTNING CON 


Experience, accumulated since the time « 
conclusively that a Conductor made of Coppe: 
of all appliances for the protection of every di 

destructive effects of 11; 


NEWALL 


PATENT 


COPPER LIGHTNING 


As applied to all kinds of Buildings and Sh 
with unvaryfiag success, is the most Trustw 
the Cheapest Conductor ever offered to the P 

It is simple in its application, no Insulator 
only ONE SHILLING per Foot for the star 


in any storm. A 
R. S NEWALI 


130, STRAND gW.C. ; 36, WATERLO 
68, ANDERSTON QUAY, 


MANUPACTORY—GATES] 


SECOND ED 
GRIF F 1 


CHEMICAL HA 


PRICE 4s. 7d. POST 


A CATALOGUE OF CHEMI 


ILLUSTRATED, CLASSIFIE 
Demy 8vo, 480 pp., Illustrated w 


Most Complete and Cheapest . 


JOHN J. GRIFFIN anp SONS, 2 
LONDON, W 


THE ENTOMOLOGIS' 
MAGAZIN 


Price Sixpence, Monthly, 24 pafes 8vo, 3 
Conducted by C. G. BARRETT, J. W. DOUG 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., 

This Magazine, commenced in 1864, conta 
on all subjects connected with Entomology, : 
the British Isles. 

Subscription—Six Shillings per Volume, 
mence with the June number in each year. 

Vols. I. to VI. (Strongly bound in cloth) m: 
the entire set to date, at the increased prici 
vols, may be had separately or together, at 75 


London: JOHN VAN VOORST, 


N.B.—Communications, &c., should be se 
address. 











„PATENT GLACIER ” 





ladies and gbildren can take part. 


P 
4 ahy 


This is a series of Transparent Designs from the simplest to the most 
elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 

lass, at a very small cost. The advantages of this invention will be appre- 
ciated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from vie®, and the beauty of the interior enhanced, while the labour of 
affixing is no more than a pleasa#t pastime and exercise of skill, in which 


The mést perfect Substitute for Stained Glass. 
ILLUSTRATED PRICE LIST ON APPLICATION. 
Samples of the Patent “ Glacier,” per post, One Shilling. 


A variety of Windows fitted with the Patent *‘ Glacier” can be seen at 
PERRY & Co.’s Establishment, Holborn Viaduct, London. 


Manufactured by. ° 
McCAW, STEVENSON, & ORR, BELFAST. 


SOLD BY 


PERRY & CO., Limited, Steel Pen Makers. 


le Agents for Great Britain, HOLBORN VIADUCT, LONDON. 
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WINDOW DECO 
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` PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., MONTA CUNE Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
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ARTISTIC WALL PAPERS, Guaranteed Fras ffom Arsenic. ə ee 
Sde Address—1r1o, HIGH STREET, MANCHESTER SQUARE, T a we 
May be o¥tained of all Decorators. Special Prize Medal, Sanitary Instj r 
d of Merit, “tnternational Medigal and Sanitary Congress. e S.lver Medal, National Health Society, g 883. 
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DOMESTIC and 
ARATUS, PRICE 
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, LABORATORY 
i, POST FREE. 
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WATCH? WHY! DIAMONDS IN MATRIX. 
THE NEW / R.C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
sra ph Centre Second St op Watch. on sale Specimens o the oe also in oe Stenes in all Colours. 
reclous Stones valued and bought. 

ever Escapement Compensating Balance, Case 12, FRITH STREET, SOHO, W. e 


1e both Sterling English Hall-marked Silver. 
tndid Watch is usually retailed at £6 6s.; our 
e by post, £2 15s. Warranted for Six Years. 

EW ENGLISH LEVER, with Sterling Sil- 
, &c., £2 tos. The GENEVA GENTLE- 
Full-size Silver Watch, 17s. 6¢. LADY'S 
GOLD WATCH free by post for 30s. 


try of every description and quality sent free 
,ONOGRAPH WATCH COMPANY, 
HILL CROSS, COVENTRY. 


OF REMOVAL. 
; HOW & CO, 
ISTRUMENT MAKERS, 


DON STREET, LONDON 


ADE ST., AND 2, FOSTER LANs). 


ROSCOPE, HOW’S MICROSCOPE LAMP. 
d other Objects for the Microscope. 


The ‘ Orion” Tricycle, 
Front Steerer, Double Driver, fitted 
with either Patent Balance Gear, or 
Automatic Clutch. ° 


BE @ 
The Lady’s Tricycle, with 
Light Framework, £12, 


‘The ‘* Orion” Bicycle, 
an acknowledged AI Machine. eè 


PERAMBULAT ORS. 


The New Bassinette, fitted 
with Bicycle Wheels, Reversible 
Hood, &c., &c., from 39s, 


The Revolving Pérambu- 
lator, which will turn in any position. 


THIS 
MEDICINE 


l Disorders of the LIVER, STOMACH 
reat PURIFIER of the BLOOD; a 





The New Metallic Bassin- 
ette, the Admiratign of all who see it. 





: the System, in cases of WEAKNESS LISTG FREE FR OM 
8 unequalled an Femele fomplaints, HILL & MORTON, Trafalgar Works, Coventry. 
t o 65 "e 
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No. I.—Ready SEPTEMBER 25th, Super Royal 8vo, Price SIXPENCE. 


The “English Flustrated Magazine. 


PM hs "o Frontisplece—SHY. l 
ATTN SoZ Ky Engraved from the Picture by L. ALMA TADEMA, R.A.gin the 
cY. Cll S Mills, Esq., New York. 
FROM JHE OLD LAW COURTS TO THE NEW. 
By F. MAITLAND, With Illustrations by H. FURNISS, JOHN O’CONN( 
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By GRANT ALLEN, 


TAIA « 


By WILLIAM BLACK. 





NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scutland, circulates extensively among 
Landowners, Farmers, Resident Agents, and ethers interested in the 
management of land throughout the United Kingdom. 

The AGRICULIURIST is published every Wednesday afternoon in 
time for the evening ma ls, and contains Reports of all the principal British 
and Irish Markets qf the week. 

The specifi attention « f Land Agents is directed to the AGRICULTURIST 
s coe of the best existing Papers for Advertising Farms to be Let and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a firgt-class medium for reaching that Class. 

Pricea. By post 342. Annual Sub-cripticn, payable in advance, r4s. 

5 am High St., Edinburgh; and 145, Queen Victoria St London, 


fo o 
Money Orders payable to Charles Anderson, Jun., Edinbergh. 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, gor OUTDOOR FERNERIES, and other purposes. 


Our ILLUSTRA ZED CATALOGUE (price 6d.), contains much 
valamble information, as well as ©“ Hints on Fern Cultivation.” 





Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


W., & J. BIRKENHEAD, 


FREN NURSERY, SALE, NEAR MANCHESTER, 


c. TISLEY & œ 


S. 
OPTICIANS 
BROMPTON ROAD, S.W, 


(Close to South Kensington Musqum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
e action off Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHON'EIDOSCOPE, with 3 Disks, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, 10s. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC, ELECTRICITY. All Materials supplied for 
experimental! Pargoses. 


Price Lists of Electrmal and Acoustic Apparatus, with Drawings ana 
Description of the Harmonogpraph, Post ree, 2d. 





17 2, 


e MACMILLAN & CO., Bedford Street, London. 


LES CASQUETTES. A Poem. 
By ALGERNON CHARLES SWINBURQE. 
` THE DORMOUSE AT HOME. 
With Illustrations by CHARLES WHYMPER., 
RCSSETTVS INFLUENCE IN ART. 
By J. Comyns CARR. With Ilustrations from Paintings and Drawi 
GYSTERS AND THE OYSTER QUESTON. Part I, 
Ly Prof. IexLeY, P.R.S. 
YHE ARMOURER’S PRENTICES. 
By CHARLOTTE M. YONGE. 


THE SUPERNATURAL EXPERIENCES OF PATSY CONC 


With Illustragons. 


Chapters Ivand II. 








“NATURE” SERIES.—YEW \! 
The CHEMISTRY of the € 


BATTERIES of PLANTÉ and FAURE. Tr 
Ph.D., F.R.S., and ALFRED TRIB... F.h 
mistry at Dulwich College. Crown 8v>.. 2s. ° 


MACMILLAN & CO,, LONI 





In Fcap. 8vo, Price 3s. 6u. 


ELEMENTARY LESSON 


SCIENCE OF AGRICULTURAL PRACT“ 
F.C.S., M.R.A.C., Examiner in the Principl 
the Government Department of Science. somc 
cultural Science, University College, Aberystw 


MACMILLAN & CO., Lon 


On the 1st of every Month, price $S 


THE ENTOMOL ( 


AN ILLUSTRATED JOURNAL OF BRITI 
Edited by Jonn T. CARRINGTI 
With the Assistance of 

FREDERICK Bonp, F.Z.S. Joux A 

Epwarp A. Fitcn, F.LS. J. Jann 

F. BUCHANAN WHITE, M.D 

Contains Articles by well-known Entomologists 

Science ; on Insects injurious or beneficial to Far 

Habits, Life-Histories; occurrence of Rarities, é 
Lists of Duplicates and Desiderata. 

Numerous WoopcuT ILLUSTRATIONS, to t@e pr! 

attention is given, and occasional LITHOGRAPHY 

GRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Statior 


LA SEMAINE FRANCAIS 


Newspaper and Review in the French Langu 
Science, Art, Varieties, Notes. Price a¢d., thro 
the Railway Bookstalls. Office, 441, Strand, V 


LA SEMAINE FRANCAISE: Jour 


l’Angleterre : Politique, Littérature, Sciences, A 
et Notes. Un ezxemplaire par la poste, 24d., en 

ment franco par la poste—un an, zos. 10@.; su 
chez tous les libeaires et aux gares des chemin 


aux bureaux, 441, Strand, Londres, W.C. 
LA SEMAINE FRANCAISE.—“'T 


çaise’ has been brough out in London for the 

readers who may wish to study contemporary F 
view, instead of confining their reading to one 
It certainly merits success.’’—Graphic. 


LA SEMAINE FRANCAISE.—“ TI 


us are full of good things..... It will be far 

one of the best papers published in Paris itself 
with the character ofgjt, and believe it will be h 
many households where French is cultivated. 7 


done.” —Queen. 

TERMS OF SUBSCRIPTION :— 
Three Months eee ~~ f- ove oe 
1x oP seu een ees eeu eee 
Twelve 33 eee oon oon eas eng 
P.0.0. payable to A, Cristi 
e Publishing Office, 441, Stragd, 

sè > e 
a a 


he REMINGTON PERFECTED . TYPE-WRITER. 


pew tos o ie aa It ae several styles of Type, includ- 
? “ ing capitajs and small letters. 
ne the speed ae the pen ; is al- Type-®riting i is incomparably superier 
; y for use, simple in gonstruction, to pen-writing in legibility, acauracy, 
eee out A order, eae under- compactnes§, uf style, pyeventing ail 
y oneewho can spell can write - E 
It is used én Goveniment Offices, A eee Te : ee ma 
hants, Bankers, Lawyers, Clergy- oie all Te it time; writing much faster than aver- ! 
AAAS l E =a 4. age ’penmen, and condensing matte, 


1 
Zaha 
™, AAN 


if 


‘ 


lors Scientists, &c., &c., &e. iX 
t total cost of a Type-writer would i Rae RRA T YANET t - 
than repaid to many authors by OE x a da oenina i 


ag which it would’ effect in the 


oof evenaisinale voline =. It opens a new and wide field of con- 


E E sA a genial and healthf®] labouręto men, and 
BRUDENELL CARTER, F.R.C.S. CAREA aaa a a ere especially to educated women, i 


HIS GRACE THE LORD ARCHBISHOP OF YORK writes :— BisHOPTYORPE, Yorm October 14th, 1882. 
- The M@chine with which the Archbishop if writing has been i i constant,work for more than three years ; has written many thousands of letters a 


BEEMAN & ROBERTS, Sdle Agents, ô, ‘King Street, Cheapside, Londen, E.C? 
CHARLES CoPProcs, | 


(LATE PARTNER WITH R. & J. BECK,) , 
100 NEW BOND STREET, LONDON we | 


IPTICIAN “THE JEWEL” 


















èe AND FIELD s GLASS 
TUF &CTURER IN BRASS JAPAMNED FRAME, 
OF 


Covered witg Leather, especially 
Constructed, and strongly recom- 


y ; i Aet 

SCIENTIF IC = a Ne Sica AeA Nabe = à mended for Tourists’ Use . 

STRUMENTS, | = E e a Ie IN COLLAPSING LEATHER 
: SSS Ah Bi r i ee 


SS) bp ree ae CASE, , 
and Field Glasses, =e ez Jo Se ES 40s., 44s., or 50s. 


°° 100 NEW BOND STREET, LONDON, W. 
EARVE YY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. l 


EW. FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 
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Chased Mounts, and -reserve of 
Leads, 2s. 6d. 421. Superd Twisted 
Spiral Pencil, very choice, 2s. 6d. 
424. Double Action (Magic) Spiral, 


we, a, te Pads i te l om ee fi ag ae Way itn a 


i ee Ww,” and hese — 3 Ep a PETE z - iji 425; Donie Ao ee Spiral, 
ed on the point of ea | tart orn re ae: zt ai plain, Engine-Turned, or-Engraved,e 
icR be particular in noting. 479 A fied Saf rc ee ee ry rao 3 S. ” 428. Double - Action (Magic) 
presentable and durable m | j tay í piral, Black Enamelled Centre, 
i, and the Best Value for 3 and reserve of Leads, 35. 6d. 621. 
is wel] made as the most 624 Spiral Pencil and Sliding Pen, 
solid gold pencils. Will Engine-Turned, with reserve of 
Gold Test. Have taken |436 Leads; a useful Case, 4s. 426. 
Tall othe wen following 4x8 Double mer (Magic) ete es richly 
st popu nds. otras a : tı ngraved, with reserve o 

awings are One-third the "S| OER 3 MT 4S. 429. Telescopic. and Sliding Pet 


ir Stationer 7 es for 
WOODWAR I.X.L 
TIUM WOLD PENO 


45 ipin TRE 


tee ull size Drawings "Fh Orta. et ee AR n =a and Pencil, Engine-Turned 3 a good 

on application. 417° ene massive Case, 5s. 420. Double Ac- 

e Spiral, Nickel Plated EE ee tion Spiral Pen and’ Peacil; when 

kaS Lady’ A “ad a f OLUDE AN, saz closed a half-turn to the right propels 
tine Turned, xs 


m age S iy = z A i] E i ai c =| HT the Pen, and a half-turn the reverse 
Se. 3, . ee ee a “Tus > E 3 3 if 


¢ Spiral, Black Enamelled way sends it back again, whilst a 


. 62, 436. Single Spiral, half-turn. to the left propels the 





ngraved, 1s. 6d. 18, i ey si Pe which is re-sheathed in pre- 
‘Single | Spieal, Enfine iy HIW Mi + cisely éhe Pi manner as the Pen, 
s. 452 Gentleman’s Spiral, l as : gs, 

sve OF „Leads, Engine“! | The most mebl handy, and perfect 
ks. 487. Isady’s Spiral, LX WORKS, ITTORIA STREET, BIRMI neues Writing Tool ever invented. 


namelléd Centre? richly ee l0, OAT LANB, NOBLE STREET, LO 





London, and publishe by 
ated by R. Cray, Søxs, AnD TAYLOR, at 7 and 8, Bread Street Hill, Queen Victorig Street, in the City of ls 
i ATS AND Co., at the ad 29 and 30, Bedford Street, Covent Garden.—THurspay, Geptember 13; 7823. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. à 


TECHNICAL COLLEGE, FINSBURY. 


Evening Department for Apprentices, Journeymen, Foremen, and others. 
_~Tnstructiomin Me@hanical and Electrical Engineering, ‘Technical Chemis- 
try, Applied Art, Cabinet Making, Metal Plate Work, Plumbers’ Work. Car- 
pentry, Joinery, Bricklaying, &c, Fees from 7s. to 30s. for the Session, 


’ inclusive of Labordories afd Worksh 


Ops. 

The NEW SESSION commences October 4, 1883. ` 

For Prografime of Jnstruction apply at the College, Tabernacle Row, 
E C. ; W at ehe Offices cf the Institute, Greshem College, E C 














~——_— 
BIRKBECK INSTITUTION, 
= CHANCERY LANE. ° 


Mr. DAVID HOUSTON, F.L.S., F.R.M.S., will commence a Sessional 
Course of Lectures on GENERAL VEGETABLE MORPHOLOGY and 
PHYSIOLOGY on WEDNESDAY EVENINGS, commencing October 3 
at 8 o'clock. The Course will cover the requirements of the B.Sc. Pass Exam. 
(Lond.) so far as Botany is concerned. Full Prospectus from 


ù W. H. CONGREVE, Sec. 


‘Important Work offered New at less than the usual Second-Hand Price. 


WATTS’S DICTIONARY of CHEMISTRY. 


Latest Complete Edition, including all the Supplements; 9 Large Vols. 
8vogcloth, New(Longmans, 1881), for £8 8s., carriage paid (sells at, 
£15 25.) EARLY APPLICATION NECESSARY t> secure above at this price. 
Apply direct to Wm. F. Cray, Bookseller, 2, Teviot Place, #dinburgh. 


NEGRETTI & ZAMBRA’S 
we a t THEODOLITES, 
TRANSIT INSTRU- 
MENTS, LEVELS, 











Circumferentors, 
PT i SS TENN MINERS’ DIALS, 
ele te {eee POCKET COMPASSES, 
: | V POCKET SUN e 
e DIALS, 


Universal for North and 
South Latitudes. 


ANEROID BAROMETER. 
WITH ALTITUDE SCALE, 
THERMOMETER, AND 
COMPASS, IN FLAT 
POCKET CASE, 
VARIOUS FORMS. 


NEGRET#L & ZAMBRA, 
SCIENTIF]GagiNSTRUMRNT MAKERS TO 


e HER MAJESTY TH QUEEN, 
Holborn Viaduct, 45, Cornhill € 122, Regent St., London. 
PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. 
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~ | BROWNING’S PLATYSCOPIC LENS. 


> t+ = M * aI 
Toon. pa et 
— 2 





Engraved Real Size. , o 
A NEW ACHRÖMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH CHE 
PORTABILITY OF A POCKET LENS. 

“Tf you carry a small Platyscopic P&cket Lens (whig every observer of 
Nature ought to do).”’—GRANT ALLEN in Knowledge. | e; 

The Platyscopic Lens is invaluable to botanists, minera ogists, or ento- 
molozists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively, ro. 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. : i 

The Lenses are set in Ebonite Cells, and mounted 1n Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Te ortoiseshell, magni- 


fying either 10, 15, 20, er 30 diameters, 18s, 6d. each pager. 


JOHN BROWNING, 63, STRAND, LONDON, W.C.8 


8S WEBB S 
SET TE CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 
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SPECIAL 


DETAILED LIST ° 
FREE. 








OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, * 


oe LONDON., ° ° ° 
MANUFACTORY —The RoyabPlate agd Cutlery Works, SHEFFIEL D 
e 


All Sizes in Stock. ® 
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° MICROSCOPES. 


~ 


Unequalled by any other eect 


at the same Price. 
should app 


y to the Manufacturer, 
é o bad 


° EDMUND WHEELER, 
å 488, Tollington R&ad, Holloway, N., London. 


e NORMAL SCHOOL OF SCIENCE AND 


7 ROYAL SCHOOL OF MINES, 
°,. SOUTH KENSINGTON. 
DEAN, Professor Huxzry, P.R.S. 
SESSION 1883-84. 
BioLocy.—Professor Huxley will begin a Course of Lectures on rst October. 


CHEMISTRY.— Professer Frankland will begin a Course of Lectures on rst 
October. e 


Puegsics.—Profegsor Guthrie will begin a Course of Lectures on 3rd October. 


METALLURGY.— Professor Chandler Roberts will bgzin a Course of Lectures 
on ist Octol@r. bs 


AGRICULTgRE.—Mr. Wrightson will begin a Cour® of Lectures on Ist 
ctober. 
Further Particulars may be obtained from the Recistrar. 


ROYAL’ COLLEGE OF SCI@&NCE 
FOR IRELAND, 
eè STEPHEN’S GREEN, DUBLIN. 
SCIENTIFIC AND TECHNICAL EDUCATION. 
SESSION 1883-84. 
This College supplies a complete Course of Instruction in Science as 


applied to the Industrial Arts, especially those which may be classed broadly 
under the heads of CHEMICAL MANUF ACTURES, MINING, and 
; ENGINE ®@RING. 
A Diploma of Associate of the College is granted at the end of the Three 
7 Wears’ Course. 
@h& are Four Royal Scholarships, tenable for two years, each of the 
e value of £50 yearly, with free education, including Laboratory Instruction, 
Two become vacant each year. They are given to Students who have been 
R a year in the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each year, 

with the exception of Laboratory Practice. 


Chemistry (Theoretical and Practical), Metallurgy, &c.—Professor HARTLEY, 
F.C.S., F.R.S. E. 


seh era Mechanics, and Mechanism—Professor Hennessy, F.R.S., 
M.R.LA., 


é 











Descriptive Geometry, Drawing, Engineering, 
Picot, C.E., M.R.J.A., Dean of Faculty. 
Experimental Physics (Theoretical and Practical)—Professor BARRETT, 
F.R.S.E., M.R.I.A. © 
Mining and Minera®gy—Professor O'REILLY, C.E., M.R.LA. 
Botany—Profess& M'N ar, M.D., F.L.S, 
Zoology—Professor Happon, M.A., F.Z.S. 
Geology— Professor Hutt, M.A., LL.D., F.R.S. 
Palæontology—Mr. Barty, P.L.S., F.G.S., M.R.LA. 
The Chemical and Physica! Laboratories and Drawing School are open 
daily for Practical Instruction. 
Fee for Chemical Laboratory, £2 for One month, 45 for Three months, 
49 for Six months, or £12 for Session. Fee for Physical Laboratory, £1 per 
f month, or £6 for Session, Fee for Special Course of Applied Electricity and 
9 Laborat@ry, £4. Fee for Biological Laboratory, 
Drawing Schoél, £3 for Session, or £2 for one term. 
f The SESSION commences on MONDAY, October r, 
Programmes my, be obtaMed on application at the College; or by letter 


addressed to t Secretary, Royal College of Science, Stephen’s Green, 
e Dln. e 


and Surveying—Professor 


Professor J. P. O'REILLY, Secretary pro tem. 


— ———- = e ee — 


EXETER COLLEGE, OXFORD, 1883. 
1. NATURAL SCIENCE SCHOLARSHIP. 


An Examination will begin on WEDNESDAY, October xo, at to a.m. j 
for the purpose of electing a SCHOLAR who must not on the day of 
election have completed his nineteenth year. 

The Candidate will be expected to give evidence of sufficient Classical 
knowledge to be able to pass Responsicns. ‘lhe Examination will be in 
Biology, y aay. and Physics. Candidates will be expected to show 
proficiency in at least two subjects, and the Scholar will be required to read 
for Honours in Biology in the Natural Science School. 

The Scholarship is of the value of £80 per annum, and will be tenable until 
the expiration Qf two years from the day of election, and will then determine 
unless the Rector and Fellows shall by resoluticn have declared themselves 
satisfied with the industry and good conduct of the Scholar ; in which case 
the tenure of his Scholarship will be renewed for a further term cf two years. 
At the end of the latter period the Rector and Fellows may extend the tenure 
of such Scholarship for a period not exceeding one year longer, if for special 
reasons they deem it advisable to do so. 

Candidates are requested to bring Testimonials of their moral character, 

eand to call gn the Rector on TUESDAY, Octobe 9, between 6 and 7 p.m. 
m The &xaminagion will be held at the same time ind place as the Examina- 
tion for the Natural Science Scholarship at Trinity College. 











REV. W. TUCKWELL, EXAMINER in 


‘the Oxford Loc&l Examinations and for the Oxford and Cambridge 
è Schools Examination Board, late Fellow of New College, Oxford, and 
Hgad Mader of Taunton College Scheol, takes a few Boys as Pupils 


Str#@t Testiftorisls asgo Moral Character pequired.» Address, Stockton 
Rectory, near Rugby. ° 


Intending Purchasers 


42 forthe term. Fee for ` 


. ° NATURE >“ 





LIVING ŠPECII 


THOMAS BOLTON 
STUDIO, 57, D 


T. B. has last week se 
phylli, with drawing and 
in the Fisheries Exhibi 
Alcyonella fungosa,a Plu 
socialis, Conochilus Volvo 
littoralis, Chætogaster di: 
. Weekly Announcemeni 
1S supplying. 


Specimen 1 


Twenty-six Tubes in 
or 


Portfolio c 


UNIVERSITY 


The SESSION comme 
September 27th, 28th, 29t 

Lectures and Classes : 
GERMAN, ITALIAN, 
LOSOPHY, POLITICA 
Applied), PHYSICS, BI¢ 
College provides a comple 
tions. There are Physic: 
Students will be assisted i 
intendence of the Profes: 
Medical) are open to Mal: 
persons of Sixteen years 
Testimonials, be admittec 
under Fifteen, and Applic 
Preliminary Examination, 


—e eee ee 


UNIVERSIT) 


Principal 

The SESSION 1883-4 
supplies for Persons of eit 
of continuing their studii 
and LITERATURE. T} 
and BIOLOGICAL LAB( 
ING DEPARTMENT in 
ing, and Surveying and A 
made for practical work y 
in and near Bristol. Inf 
may be obtained ® appl 
at the College. Calendar 
For Prospectus and furthe 











THE YO!) 


The Tenth Session begin 
Classes in Science | A 
London, and other Examin 
The Technical Classes, 
prepare for various professi 
Electrical Engineering; C 
Textile Fabrics, &c., &e. 
The Prospectus of any 
SECRETARY of the College, 


KING’S C 


LECTURES 

5, OBSERVATO 

The Classes will reopen 

above Address (close to 
Vestry Hall). 

For Prospectuses and fu 

SCHMITZ, 26, Belsize Park 

The Inaugural Address fi 





Poore, Esq., LL.D, C 
WEDNESDAY, the rot 
3g? 


The Subject of the Addr: 
The Rev. Canon Barre ] 
Chair on the occasion. Ad 


CITY AND 
I 


TECHNIC 


Day Department for Stuc 
Courses provide Technical 
gimeers, Technical Chemists 
(f Laboratories and Workst 

‘lhe NEW SESSION co 

For Programme of Instri 
E.C, ; or at the Central Off 
Gresham Cullege, E.C. 


PROFESSORS 


all Specimens bye 
E. WADE W 


4 
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Sept. 20, i883] + NATURE , 


ST, THOMAS’S HOSPITAI 
SCHOOL, 


ALBERT EMBANKMENT, LOND 


The WINTER SESSION of 1883-84 will comme 
when an Introductory Address will be delivered } 
Esq., F.R.S., at 3pm 

Two Entrance Scholarships, of £yoo and £60 1 
First-Year Students, will be offered for con@petition. 
be held on the 3rd, 4th, and sth of OCTOBER, ar 
Chemistry and Physics, with either Botany or Zook 
Candidates. ° 

Special Classes are held throughout the year for 
“Preliminary Scientific,” and ‘‘ Intermediate M.B 


RHE INTERMEDIATE EDUCATION 
BOARD FOR’ IRELAND. 


EXAMIN BRS, 1884. e 


The Intermediate Education Board*are prepared to receive Applications 
from persons who desire to h&ve their names placed upon the List from which 
the Examiners for 1884 will be se&cted. The Subjects of Examination 
ar®:—Greek, Latin, English, French, German, Italian, Celtic, Mathematics, 
Arithmetic and y Deak Moe Philosophy (Experimental Physics), 

e 

















Chemistry, Botany, Dravi, Musc, Domestic Economy. 
Particulars a$ to rem ion, &c., can be had on application to the 
sistaht Commissioners. r 
AppMeations, indorsél ‘‘ Examiner,” should be sent in on or before 
rsthgof October next, addressed to the Assistant Commissioners. 


By order. University of London. 
os ARTHUR WLL CURTIS, Assistant All Hospital ppointments are open to Students ¥ 
. s T. J. BELLINGHAM BRADY, Commissioners Scholarships and Money Prizes of considerable va 


Sessional Examinations, as also several Silver and G 
The Fees may be paid in one sum or by instalmen 
be made to Lectures or to Hospital Practice, and s) 
made for Students estering in their second or su 
Dental Stud=nts and for qualified Practitioners. 
Several Medical Practitioners and Private Famili 
bourhood receive Studefts for residence atd superv 
inspected and approv@d lodgings is kept in the Secre 
rospectuses and all particulars may be obtained 
RENDLE, Esq. Wt 


1, Hume Street, Dublin, September 11, 1883 


UNIVERSITY COLLEGE. 
GEOLOGY. 
Prof. BONNEY, F.S., will cognmence a Course of Lectures on 
Geolegy on TUESDAY, October g, at 12 o'clock. 
The Lectures (about sixty in number) will be given on Tuesdays, Wednes- 
days, and Thursdays. Fee £4 4s. Spegidl instruction will also be given in 
Microscopical Petrology, and for the B.Sc. Examination. 


KINGS COLLEGE, LONDON. 
> AGRICULTURE. 

Mr. FREDR. JAS LLOYD, F.C.S., Assistant Chemist, Royal Agri- 
cultural Sogety, wil deliver a Cours® of Forty Lectures on the above 
subject at 6 p.m., MONDAYS and THURSDAYS, during the Winter 
Session. For Particulars apply to J. W. CUNNINGHAM, Secretary. 


- MECHANICAL AND ELECTRICAL 
ENGINEERING. 


A Complete Course of Instruction in the above, extending over two or 
three years, will be given in the Workshops and Laboratories of University 
College, Nottingh#m, commencing in OCTOBER next. 

The Workshops will be furnished with all the ordinary Machine Tools, 
including a ro-inch Screw-cutting Gap Lathe, a 6-foot Planing- Machine, 
Cupola, Brass Furnace, &c. The Machinery and Dynamos will be driven 
by a 20 H.P. (nominal) Robey Engine. 

The Schoo? is under the supervision of Prof. GARNETT, assisted by Dr. 
Jonny ax (both formerly Whitworth Scholars) and others. It is affiliated 
to the City and Guilds of London Institute for the Advancement of Technical 
Education. 

The Fees for Students spending their whole time in the Shops will be 
about 420 par annum. For further particulars and information respecting 
the Evening Classes for Artisans, apply to the SrecreTAry, at the College. 


Nottingham, September, 1883 


QUEEN’S COLLEGE, IRELAND. 


The PROFESSORSHIP: of ANATOMY and PHYSIOLOGY in the 
QUEEN’S COLLEGE, BELFAST, being about to become Vacant, Can- 
didates w: that Office are requested to forward their Testimonials to the 
Under Secretary, Dublin Castle, on or before the zoth OCTOBER NEXT, 
in order that the same may be submitted to His Excellency the Lord 
Lieutenant. 

The Candidate whp may be selected for the above Professorship will have 
to enter upon his duties forthwith. 

Duhjin Castle, mth September, 1883 


THE MIDDLESEX HO 


The WINTER SESSION will open on MONDA 
an Introductory Address by A. PEARCE GOULD, Es 
School, which has lately been considerably enlar 
complete means for the education of Students prep 
of London, the Colleges of Physicians and Surgeons 
bodies. 

Two Entrance Scholarships of the annual vali 
annum, tenable for two years, and an entrance Sc 
£50, will be competed for on SEPCEMBER goth: 

Further information may be obtained from the 
Medical Officer at the Hospital. AND 


ST. GEORGE’S HOS 
MEDICAL SCHO 
HYDE PARK CORNER, 


The WINTER SESSION will commence on } 
with an Introductory Address by W. H. BENN! 
4p.m. <A Prospectus of the School and further info 
by personal application between 1 and 3 p-m., or b, 
Dean at the Hospital. 


UNIVERSITY COLLEGE 


FACULTY OF SCIENCE, INCLUDING T 
OF ENGINEERING, AND CHEMICAL A 
TECHNOLOGY. 


The SESSION will open on OCTOBER 2. 
For detailed Prospectuses of the courses of 
Scholarships, &c., apply to the College, Gower St 
TALFOURD 


UNIVERSITY COLLEGE 


PRELIMINARY SCIENTIFIC (M.B.) EXA 
UNIVERSITY OF LOND 
The following Classes meet the requiremen®& of" 
Chemistry—Professor Williamson, Ph.D., F R.S. 
Experimental Physics—Professor G. C. Foster, F. 
Zoology—Professor Lankester, M.A., F. R.S. 
Botany and Vegetable Physiology—Professor Oliv 
The Courses of Chemistry, Practical Chemistr 
the Ordinary Medical Curriculum, the Extra Fees 
Prospectuses, including information as to Clas 
be obtained from the College, Gower Street, W.C 
TALFOURD 














DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


a. te SESSION 1883-84. 
The Classes, open to Students of both sexes, will begin on MONDAY, 


Ocgbe I, 1883. 

‘Phe Subjects taught are :— 

Mathematics, Physics, Chemistry, Geology, Natural History, and Coal 
and Metal Mining. 

There are also Classes in Land Surveying, Mechanical Drawing, and 
Modern Languages. 

Persons desirous of becoming regular Students, and of competing for any 
of the Scholarships, &c., should apply at the Secretary's Office, Mming In- 
stitute, Westgate Road, Newcastle-upon-Tyn@ before September 22, in 
order that they may be entered for the Scholarship, Matriculation, or @x- 
hibition Examinations. Intormation as to the agove will be found in the 
Calendar of the College for the ensuing Session, Zod any further information 
can be obtained on application to the Secretary, Mg. THEO. Woop BUNNING, 
at the College. 

Abstract Prospectus sent post free on application. 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), 


> Sando, York Piace, Baker Srruer, W. 
The SESSION will begin on THURSDAY, OCTOBER 11, 1883. 
A PROFESSORS’ SCHOLARSHIP, value 30 Guineas, and a COUR- 

TAULD SCHOLARSHIP, value 15 Guineas, both tenable for One Session, 

will be awarded to Candidates not alreidy in the College, and not more than 

18 years of age on October gt, 1883. ubjects of Examination —English, 

Latin, and Mathematics. a <$ 
Names to be sent În before Septemby x 1883. and all inquiries addressed 





BY ORDER OF THE SECRETARY OF 5J 
COUNCIL. 


A HEAD ASSISTANT, que 


intend the working of photomechanical pro: 
Photographic Branch of the Surveyor-Gen 
Age must not exceed 35 years. Engagement 
Salary commencing Rupees 350 per mensen 
and home, subject to conditions to be entere 
Further details will be furnished on applicat 
by letter only) to the Director-General of ' 
minster, not later than Monday, the 2¢th inst 
(Signed) A. ABERC 

Di: 

India Office, rst Sep&mber, 1883. 


MATHEMATICS. — STUD 
Instruction in Mathematics can begattend: 
preferred) by a High Wrangler, M.A. Trin 
terms.—X., 50, Coningham Road, Snepherd’s 

é 





to the Hon. Sec., B. SHADWELL 


. GOLD. 





2LETS, 
HES 
LACES. o 
ITS. 
H ASSOCIATION. 
‘HPORT MEETING. 


IRIA HOTEL, 


FACING THE PIER. 








„replete with every Comfort, ? Moderate Charges, 


HENRY J. B. LAWRENCE, Manager 
(Late of Clifton Down Ho®l, Bristol) 


VO, 144 PP., 2s., with numerous Illustrations and] 
Ruled Note Paper. 


CAL CHEMISTRY, 

AND QUESTIONS ON THEORETICAL 
CHEMISTRY. 

ied Syllabus of the Science and Art Department 

VILLIAM RIPPER, 

tral Higher Schools, Sheffield. 


rks through it will have acquired a well grounded 
mental principles and elements of the science.’’— 


a more complete and trustworthy book upon the 
well illustrated with diagram; ’—School Guardian. 
book are—careful directions for practical work, 
tals required by the Syllabus, a series of 400 ques- 
ination papers and additional ruled pages for notes.” 


ZR (Limited), 56, Ludgate Hill, Lon! n. 


MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


THE INTRODUCER oF 18-CARAT GOLD JEWELLERY, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


j ““PRESIOPS STONES “& GEMS.” 
By EDWIN W. STREETER, F.R.G.S. 
ParrD EDITION. Price 15s, 


e THE GREAT 
DIAMONDS OF TRE WORLD. 
By EDWIN WYSTREETER, F.R.G.S. 

Secon Epitioy. Price 7s. $æ. ° 


r 
BELL & SON, York Street, Covent Garden, 


LONDON UNIVERSITY EXAMS,, 2nd 
B.Sc.—Botany, Zoology, Physivlogy. Rapid Coaching in the Practical 
Work by Henry J. WEBB, Medallist of UWhiversity Gollege and First 
Class Honours at the University. Terms @noderate. Five Students 
passed last year, one in Honours.—Address, H. J. WEBB, University 
College, London. e - 


THE VICTORIA UNIVERSITY. - 


THE OWENS COLLEGE CALENDAR 


for the Session 1883-84. Price 3s, ; by post, 3g. 62. 
Manchester: J. E. CORNISH. London: MACMILLAN & CO. 


Now Ready, in Royal ato, with Fifteen Plates (nine hag -coloured). 
Price $1 ás: Part II. of a è 


MONOGRAPH OF THE INSECTIVORA, 


SYSTEMATIC and ANATOMICAL. By G. E. DOBSON, M.A., 
F. R.S., Author of a Monograph of the Asiatic Chiroptera, Catalogue 
of the Chiroptera in the Collection of the British Museum, &c., &c. 
This part contains full descriptions of all the known species of the 
Families Potamogalide, Chrysochloride, and Talpidæ, with Notes on 
their Habits and Gibaeanicl Distribution, and with a Detaded Account 
of their Osteology, Myology, Odontology, and Visceral Anatomy, illustrated 
by more than Two Hundred Original Drawings. e 


London: JOHN VAN VOORST, 1, Paternoster Row, E.C. 


GEOLOGY of WEYMOUTH dnd PORT- 


LAND. With Notes on the Natural History of the Cofst and Neigh- 
bourhood. By ROBERT DAMON, F.G.S. Largely I rated, 
Price ss. post free. 


e 
Published by R. F. DAMON, Weymouth. 








NATURE SERIES. 


-ROSCOPE AND ITS AP- 
By J. N. LOCKYER, F.R.S. With 
Yew Edition. ° Crown 8vo. 35. 6d, 
I AND METAMORPHOSES 
By Sir JOHN LUBBOCK, M.P., F.R.S. 
as. New Edition. Crown 8vo. 35. 6d. 
SIT OF VENUS. By G. 
-» Professor of Natural Philosophy ‘in the 


uiversity, Glasgow, With numerous Illus- 
n 8%. 3s. 6d. 


ON FROG. By St. George 

.S. Illustrated. Crown 8vo. 3s. 6d. 

ION OF LIGHT. By W. 

DE, LL.D., P.R.S. Illustrated. Second 

1 vo. 3s. 6d. 

{ WILD FLOWERS CON- 
RELATION TO INSECTS. By Sir 

)CK, M.P., F.R.S. Illustrated. New 

1 8vo. 4s. 6d, 

CE OF WEIGHING AND 
By H. W. CHISHOLM, Warden of the 

strated. Crown 8vo. 4s. 6d. 

‘AW A STRAIGHT LINE: 

nkages. By A. B. KEMPE, B.A. Illus- 

8vo. Is. 6d. 

I THINKING. By Prof. W. 

), F.R.S. With Diagrams. -Crown 8vo. 


TION: A Chapter in DAR- 
Prof. E. RAY LANKESTER, F.R.S. 


LIGHT: A Series of Simple, Entertaining, 
and Useful Experiments in the Phenomena of Light, f r 
the Use of Students of every Age. By ALFRED M., / 
MAYER and CHARLES BARNARD, With® Illustra 
tions. Crown 8vo. 2s. 6d. ; 

SOUND: A Series of Simple, Entertaining. 
an l Inexpen-ive Experiments in the PhfYomena of Soun, 
for the Use of Students of every Age. Be A.M. MYER, 
Professor of Physics in the Stevens Institute of Technology, 
&c. With numerous Illustrations. Crown 8vo, 3s. 6d. 

FASHION IN DEFORMITY, as Illus- 
trated in the Customs of Barbarous and Civilised Races, 
By Prof. W. H. FLOWER, LL.D., FR.S., &c. With 
Illustrations. Crown 8vo. 2s. 6d. ee 

CHARLES DARWIN. Memorial Notices 

reprinted from NATURE. By Prof. HUXLEY, F.R.S., 

G. J. ROMANES, F.R.S., ARCHIBALD GEIKIE, 

F.R.S., and W. T. THISELTON DYER, F.R.S. With 

a Portrait engraved by C. H. JEENS. Crown 8vo. 25s. 6d, 

ORGANIC EVOLUTION, THE SCIEN- 
TIFIC EVIDENCES OF. By GEORGEJ. ROMANES, 
M.A., LL.D., fr R.S., Zoological Secretary of the Linnean 
Society. CroWn 8vo. 2s. 6d. $ 

ON THE COLOURS OF FLOWERS. As 
Illustrated in the British Flora. By GRANT ATeLEN. 
With Illustrations. Crown 8vo. 3s. 6d. . 

THE CHEMISTRY OF THE SECOND- 
ARY BATTERIES OF PLANTE AND FAURE. By 
J. H. GLADSTONE, Ph.D., F.R.S., and ALFRE!' 
TRIBE, F.Inst.C., Lecturer on Chemistry at Dulwich 
College. 


wn 8yo. 2s. 6d. (Others to Sollgw.) 
MACMILLAN & CO., LONDON, P e’ n : 
a e 
e . ° © o e a ý 
¢ e ë a 7 e 
b ad $ e è 


APE. 20, 1833 | -° 
toe ~ ~ o 
SUBSCRIPTIONS ‘TO *“NAȚŢURE.” 
Ss d. 


Yearly ....8M. 
Half-yeariy . . . e, . 14 6 
Quarterly Pap « W$ 


Gwi ‘ 
elo, the United States, the Continent, and all places 
within the Péstal A a 
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` : Ss. d. 
: t ) Yeafly Lt © . e e . « ° 30 6 
x Half-yearly., . 2... 1. E 5 6 


e Quarterly . . 2... 2... 8 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
á Ss 


. d, 

One-Eighths Page, o® Quarter Column. . . OI 6 

Quarter Page or HÌIf a Column, . . . . . I I5 0 

Half a Page, or a Column. . .....,., 3 5 0 

Whole Page . . . .. 7... we 6 6 OO 
Post Office Orders payable to MACMILLAN & CO. 


OFICE : 29, BEDFORD STREET, STRAND, W.C. 


FOR SABE,’— Remington Type-Writer, 


guaragteed in thorough working order, cost £21, price £10; also 


Binocular Microscope, cost £18, price £10 ros.—“ S,” 96, Lambeth 
Road, S.E, e e 


THE HAMMOND COMPANY ELEC- 
TRICAL ENGINEERING COLLEGE, 


2, RED LION SQUARE, W,C. 
Principal-HUGH ERAT HARRISON, B.Sc. (Lond.). 
Electrical Emsgineer—FREDERICK C. PHILLIPS. 
A LIMITED NUMBER of STUDENTS will be ADMITTED for 
the New Session upgto September 25. 
Applicatiors shou be made to the undersigned, at the Offices of the 
Company, rro, Cannon Street, E.C., from whom full particulars may be 


obtained. ‘ ° 
PHILIP A. LATHAM, M.A., Secretary 


PENE CAUTION. p 


LIGHTNING CONDUCTORS. 


MESSRS. SANDERSON & CO., late of 44, Essex Street, W.C., and 
Faraday WorM®, Huddersfield, Sole Inventors of the Patent Solid Copper 
Tape Lightning Conductor in continuous Lengths without Joints, beg to 
caution the Public against Tradesmen who sell their own make of the above 
Lightning Conductor, and who in their Trade Circulars and Announcements 
copy certain Reports of Dr. Mann and Monsieur F. Michel in such an 
incomplete manner as to lead any reader of the above Circulars and 
Announcements to believe that the said Reports were given to the Trades- 
men in question, when in fact they were addressed and given to Messrs. 
SaNDERSOY & Co. by the said Dr. Mann and Monsieur F. Michel. A list 
o£ Buildings which have been fitted with the above Invention, and also a 
List of Persons to whom it has been supplied, have also been put forth by 
the said Tradesmen, but therein they omit to state, as is the fact, that 
Messrs. SANDERSON S@Co. fitted the said Buildings and supplied the said 
Persons ; in fact, the Statement conveys the notion that these Tradesmen 
were employed in the%ases referred to in such List. A comparison between 
Messrs. SANDERSON & Co.’s Circulars and the Circulars which are now 
referred to will show.the necessity for this Announcement, both for the 
protection of Messrs. Sanpgrson & Co. and of the Public. S. & Co. take 
this opportunity of stating that they have ceased to employ Agents, and 
that their only Address is ror, Leadenhall Street, E.C. 


ee E eaa eet ee St 
NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be “f MAGNETISED,” constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 


@ Only Addresses :—6r, Strand, and 34, RoyalgExchange, London. 
N. B.—Watches can be converted to this plan. e 
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. S. HENSON, 277, Strand, Lofidon, has just 


RECEIVED some SPLENDID EXAMPLES®f ARBORESCENT 
GOLD, FINE CRYSTALLISED BARYTES, LARGE CRYSTALS 
of LAPIS LAZULI, BLUE and YELLOW TOPAZES, PHENA- 
CITE, ZIRCONS, JORDANITE, CINNABAR, GREEN and YEL. 
LOW BERYLS, DIOPTASE, KENGOTTITE, MIARGYRITE, 
RED and BLACK TOURMALINES, and KUTCHUBEITE. 


COLLECTIONS. 
*“BLOWPIPE CASES AND APPARATUS. 
PRIVATE LESSONS. 

NEW LIST OF FOREIGN ROCKS. 
CATALOGUE. 


SAMUEL HENSON, 


e © 23%, STRAND, LONDON, 


s e posite Norfolk Street. 


` e bad 


NALURE 


4 
Ld s 


e LIGHTNING CQND 


Experience, accumulated since the time of E 
conclusively that a Conductor made of Copper ot 
of all appliances for the protection of every descri 

destructive effects of lightn 


MEV ALL, & 


PATENT 


COPPER LIGHTNING Ci 


As applied to all kinds of Buildings and Shippiy 
with unvarying success, is the most Trustworthy 
the Cheapest Conductor ever offered to the Publis 

It is simple % its application, no Insulators be 
only ONE SHILLING per Foot for the standarc 


in any storm. 
R. S NEWALL « 
130, STRAND, W.C. ; 36, WATERLOO R 
68, A ERSTON QUAY, GL. 
MANUPAGTORY—GATESHE/ 








Just Published, Mew and Revised Edition, Fc 


ELEMENTARY TEXT-BO 


SICS. By@. D. EVERETT, DCL., F.R. 
Philosophy in Queen's College, Belfast. Il 
cuts. 
“We have no hesitation in warmly recommendi 
for junior classes.” —Nature. 


Sixth Edition, Revised and Extended, Medi 


DESCHANEL’S NATURS 


PHY. An ELEMENTARY TREATISE. 
by J. D. Everect, D.C.L., F.R.S., Profess 
in Queen’s College, Belfast. Sixth Edition, 
Additions inserted, br.nging it up to the pre: 
783 Engravings on Wood and 3 Coloured Plat 
Also in Parts, limp Cloth, 4s. 6¢ 
Parr [.—Mechaaics, Hydroste 
Parr I[.—Heat. 

Part III.—Electricity, Magnetis 

Part IYV.—Sound and Light. 
‘* Systematically arranged, clearly written, and 
forms a model work for a class in experimen 


Review. 
London: BLACKIE & SON, 49, í 


Ready rst August. Demy 8vo. 
THE 


PARALLEL ROADS OF 


THEIR ORIGIN AND RELATION To TH. 
AND THE DELUGE. 


By JAMES MACFADZ 
Publishers—JOHN MENZIES & CC 
J. MAXWELL & SON, Dur 


GEOLOGY AND MINE 


Specimens, Collections, Cabinets, Hammers, S 
sary for the otudy, Preservation, and Display of Sr 


STUDENTS’ COLLECTION Se- 


New Lists of Collections, Cabinets, Books, Secti: 
for Microscope free on application of 


JAMES R. GREG: 
Extensive Geological Store 


88, CHARLOTTE STREET, FITZROY $ 
MiCRO-PETROI 


A large series of Rock Sections, comprising A 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gr 
Lava, Liparite, Napoleonite, Nephelenite, Ob: 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhy 
l'achylite, Trachyte, &c., rs. 6d. and 2s. each. - 
Rocks, showing Foraminifera, Sponge Structure, ( 


&c. 
THOMAS D. RUSSE 
48, ESSEX STREET, STRAN 


GOLD 


FRY’S PARIS E. 
COCOA + 


t‘ If properly prepared, there is no nicer 
or more wholesome preparation of 
cocoa.” —Food, Water, and Air, 


EX 
Edited by Dr. Hassall. ` 


J. S. FRY & SONS, Bristol a 


e. & e t 
e . . 


The “Orion” Tricytle, 
Front Steerer, Double Driver, fitted 
with either Patent Balance Gear, or 
Automatic Clutch. 


ge he Lady’s Tricycle, with 
Light Framework, £12, 


The? “Orion” Bicycle, 
an acknowledged A 1 Machine. 


ie —— e == 


PERAMBULATORS. 


The New Bassinette, fitted 
with Bicycle, Wheels, Reversible 
e Hood, &c., æ., from 39s, 
_o@ 


The Revolving Perambu- 


lator, which will turn in any position. 


The New Metaflic Bassin- 


ette, the admiration of all who see it. 
LISTS FREE FROM 


LL & MORTON, Trafalgar Works, Coventry, 





H. & E. J. DALE, 
z Manufacturing Electricians and Opticians, 
AND 


Pfotographic Apparatus Makers, 


YSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 


Large and Complete Stock at Show Rooms and Factories. 
OMPLETE ILLUSTRATED CATALOGUES NOW READY. 
ELECTRIC SECTION, 72pp. PHOTOGRAPHIC, 64pp. 
26, LUDGATE HILL, LONDON, E.C.; also at 
"and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 





S,, G. TISLEY & Co, 
o OPTICIANS; 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE.: HARMONOGRAPH. 


Instrument for Drawing various Curves known t> Scientific Students as 
9 Harmonic Vibrations. 


j Prices from £3 Ios. to £21. 


DE LApRUE’S @HLORIDE OF SILVER BATTERIES, 
à Price 5s. per Cell. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
All Materials supplied for Experimental Purposes. 


ce Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


BEST BLACK INK KNOWN. 
o DRAPER’S INK (DICHROIC). 


JIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

iting becomes a pleasure when this Ink is used. It has been adopted 

the pringipal Banks, Public One. a Railway Companies throughout 
reiand. 

writes almostinstantly Full Black. | Flows easily from the Pen. | 

es not corrode Steel Pens. Blotting-paper may be applied at the 

-leanly to use, and not liable to Blot. moment of writing. 

~an be obtained in London, through Messrs. BARCLAY & Sons, Farring- 

n Street; W. Epwarps, Old Change ; F, NEWBERY & Sons, Newgate 

‘eet; J. AusTIN & Co., Duke Street, Liverpool ; and to be had o all 

e Stationers. e 

® BEWLEY & DRAPER (Limited), Dublin. 


DIAMONDS IN MATRIX. 


t. C. NOCK(QLD. Diimond and Oriental Stone Cutter and Dealer, has 
sale Specimens of the above; also Cut Precious Stones in all Colours. 
o Precious Stones valued and bought. 


ere. FRITH STREET, SOHO, W. 
e 3 è ri e 5 


a o 


2s 


FERNS, A ‘SPECIAL! 


Having for many years devoted tlmost the whole of our atte: 
the cultivation of 


FERNS AND SELAGINELLA 


We now have THE LARGEST STOGEK in ghbeoGREATEST 
of VARIETIES in THE TRADE, suitah® for STOVE and 
HOUSE cultivation, for OUTDOOR FE PRIES, and othe 


Our ILLUSTRATED CATALOGUE (pric? 6d), cont 
valuable information, as well as “ Hints òn Fern Culti 


Our SPECIAL LISTS, issued at integvals during the year, givin 
low quotations, may be had free on application. , 


W. & J. BIRKENHEAD 


FERN NURSERY, SALE, NEAR MANCH 


NORTH BRITISN AGRICULTL 


the only Agricultural Jourgal in Scotland, circulates extens 
Landowners, Farmers, Resiglent Agents, and others inter 
management of land throughout the United Kgngdom. 

The AGRICULIURISI is published every Wednesday i 
time for the evening mails, and contains Reports of æl the prin 
and Irish Markets uf the week. j 

The special attention of Land Agents is directed to the AGRICI 
as one of the best existing Papers for Advertising Fayms toSe Lei 
for Sale. 

Advertisers addressing themselves to Farmers will find the 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in ady 

Offices—377, ttigh St., Edinburgh ; and 145, Queen Victoria ; 


er e 
Money Orders payable to Charles Anderson, Jun, Edinburgh 
ee 


SECOND EDITION. 


GRIF FIN?’S-: 


CHEMICAL HANDICR 


PRICE 4s. 7d. POST FREE. e 


A CATALOGUE OF CHEMICAL APPA 


ILLUSTRATED, CLASSIFIED, DESCRI 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcut! 


Most Complete and Cheapest List of Apparai 


JO'IN ;. GRIFFIN anv SONS, 22, GARRICK 
LONDON, W.C. 


WHICH WATCH ? 
THE NEW 
Patent Lever Chronograph Centre Sgcond Sto 


Has Lever Escapement Compensating I 
and Dome both Sterling English Hall-m: 
This splendid Watch is usually retailed at 
price, free by post, £2 15s, Warranted fc 
è vur NEW ENGLISH LEVER, with 
4 ver Case, &c., £2 ros. The GENEVZ 
Fj} MAN’S Full-size Silver Watch, 175. & 
J SOLID GOLD WATCH free by post fo: 
oY 3 Jewellery of every description and qua 
A from CHRONOGRAPH WATCH COM 
HILL CROSS, C 


NOTICE OF REMOV 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT Mz 


78, FARRINGDON STREET, LON. 


(1 ` 
(LATE OF 5, BRIDE ST., AND 2, Foster LANE, 


HOW'S STUDENT’S MICROSCOPE, HOW’S MICROSC 
Rock Sections and other Objects for the Microscop 


WHY” 





shy a h z ui 2 rl TERR AL i è 
For BAD BREASTS, OLD WOUNDS, and S$ 
effectually rubbed on the Nege and Chest, it c 


THROATS, BRONCHITIS, COUGHS and COLDS 
GOUT, RHEUMATISM, and all Skin Diseases it is: 
e e 
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MANUALS FOR STUDEN 
A TREATISE ON’ CHEMISTRY. By Professors ROSCOE and SCHORLE? 


and II.—INORGANIC CHEMISTRY. Vol. IL—NON-METALLIC ELEMENTS. 21s, Vol. IJ.—METALs 
Vol. ITI.—OrGANIC @HEMISTRY. PartI. 21s. Part II. in the Press. 


' GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by Fa]. B 
. __ With Preface} ty Prom E. RAY LANKESTER. Illustrated. 8vo. 21s. 
-4 TEXTBOOKS OF PATHOLOGICAL ANATOMY AND BATHOGI 


e Prof. ERNST ZIEGLER. ‘Translaféd and Edited by DonaLpD MACALISTER, M.A., M.B., M.R.C.) 
Part I. GENERAL PATHOLOGICAL ANATOMY. 12s. 6d. Part II. in the Press. 


TEXT-BOOK OF PHYSIOLOGY. By Prof. MICHAEL Foster, M.D.,F.R.S. Ilust 


A TREATISE ON EMBRYOLOGY. By F. M. BALFOUR, F.R.S.  Illustratec 
Vol. I. 18s. Vol. IL. 21s. 
THE ARMEN OF EMBRYOLOGY. By Prof. MICHAEĻ FOSTER, M.D., 3 


- late F. M. BALFOUR, F.R.S. Second Edition, Revised. Edited by ADAM SEDGWICK, M.A., an 
Illustrated. Çrown 8vo. 10s. 6 


d, e 
A JEXT-BOOK OF ‘PHYSIOLOGICAL CHEMISTRY» By Prof. ARTI 
F.R.S. Illustrated. 8vo.e Vol. I. 18s. [re 


ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof. MICHAEL FOSTER, 
and J. oi LANGLEY, B.A. Fifth Edition. Crown 8vo. 6s. ° 

A TEXT-BOOK OF GEOLOGY. By ARCHIBALD GEIKIE, LL.D. F.R.S. Ih 

THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. ’ 


Edited by I?Arcy W. THOMPSON, Jun., B.A. With a Preface by CHARLES DARWIN, F.R.S. 
Medium 8yo. 2ts., i 


THE STUDENT’S FLORA OF THE BRITISH ISLANDS. By Sir J. 
K.C.S.I, F.R.S, Globe 8vo. tos. 6d. 


PHYSIOGRAPHY: an Introduction to the Study of Nature. By Prof. H 


With Illustrations. New and Cheaper Edition. Crown 8vo. 6s. 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PE 


FRANKLAND, Ph.D., B.Sc., F.C.S. Founded upon “‘ Leitfaden fiir die Agricultur-Chemische An 
F. KRocKER. Crown 8vo. 


7s. Od. 
ELEMENTARY BIOLOGY. By Prof. HUXLEY, P.R.S, assisted by H. N. : 


. Crown 8vo, 


D. St 6s. 
THE™PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Me 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 125. 6d. 
GUIDE JO THE STUDY OF POLITICAL ECONOMY. From the Italian 
COSSA., With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4s. 6d. 
STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D.,@.R.5S. | 
MANUAL OF POLITICAL ECONOMY. By Right Hon. H. FAWCETT, M.P., F.R. 
ANTHROPOLOGY: an Introduction to the Study of Man and Civilisatio 
TYLOR, D.C.L., F.R.S. With Numerous Illustrations, Crown 8vo. 75. 6d, 
MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON. Cri 
A MANUAL OF ANCIENT GEOGRAPHY. From the Gerinan of Dr. H. KIE 


SEAR TARY SCIENCE 
AGRECULTOURE. By HENRY TANNER, F.R.A.C. 35. 6d. 
ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6¢—Quesfio: 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 45. 6d. 
CHEMISTRY. By Prof. Roscoz, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With K: 


CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. Jc 
by Prof. ROSCOE. 2s. 6d. 


QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 3s. 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., 
fPRITHMETIC OF ELECTR&C LIGHTING. By R. E. DAY, M.A. Pott 8 
LOGIC, DEDUCTIVE AND INDUCTIVE. ° By W. STANLEY JEVONS, F.R.S. 
PHYSIOLOGY. By Prof. HuxLey, P.R.S. With Illustrations. 4s. 6d. —Questic 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWCETT. With Que 
PHYSICS, By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6¢—Questions 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.I 


PROPERTIES OF SOLID AND FLuIp BODTES. 3s. 6d, Part II.—SoUND, LIGHT, AND HEAT. 3s. 6 


PHYSICAL GEOGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6d.— Que 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.4.S., E.R.S. W 
SOUND: an Elementary Treatise on. By Dr. W. H. Stone. With Illustrations. 
STEAM: an Elememary Treatise on. By JOIN PERRY. With Illustrations. «4s. 
THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A., and MARY P. MAR 


A SHORT GEOGRAPHY ©F THE BRITISH ISLANDS. By JOHN RICHAR 
ALICE STOPFORD GREEN. With Maps. 3s. 6d. ae: OS . 2 
° MACMILLAN AND CO., eON DON. e 
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V? INDUSTRY—CEYLON TEA. 


-of the planters in the Island of Ceylon have recently turned their 
g Tea on their estates with the most gratifying results. Th@ quality 
“that has been urgently felt, viz. a Tea possessing the fl our of China Tea without its weakness, and, the 
ithout its astringency—in fact, these Teas are almost exact counterpirts of the old-fashioned Kaisows 
ı so much appreciated bystonnoisseurs in former years, The cultivatio. iPrapidly spreading, and, having 
the best qualities, we lose no time in advising the public of this new Tea district. e 


'OR oai CARRIAGE RAID 
is. estas i/ O t 3/ = ROE TO ALI? PARTS. . 


AVIES & Co, 44, Lord sT, LIVERPOOL. 
, PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Staigers, 


ARE THE ORIGINAL MAKERS OF e 


ARTISTIC WALL PAPERS, Guaranteed Free from Arna 
Sole: Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


CO Q PURE CEYLON 











May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
‘d of Merit, International Medical and Sanitary Congress. ® Silver Medal, National Health Society, 1883. 
~VE YT AND PEAK 2 
By Appointment to the Royal Institution of Great Britain,] ° 


SUCCESSORS TO W. LADD & CO., 
TIFIC INSTRUMENT MANUFACTURERS, 
REAK STREET, REGENT STREET, LONDON, W. 


RM OF PORTABLE TESTING GALVAN ©METER. 


OUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


€LLUSTRATED CATALOGUE, PRICE SIXPENCE. 
SLIDES FOR SCIENCE CLASSES. 


eIjlustrative of the Five Orders of the Coniferz, 3g. each. 





or Stem: Marchantia polymorpha: 
lisburia). Vert. Sect. Male Receptacle, = 
ipruce Fir). Female 
iraucaria). Elators (isolated), na, 

elling* one Spores jé 1 

(Juniper). 





snidia- id ies Hyphæ, Catalogue of Slides at ls. each, n per 
h. dozen posfree. 
n of 2S Slides illustrating 25 different tissues. (My own Selection) One Guinea. Remittance with Order. 


FARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 
No, I.—Ready SEPTEMBER 25th, Super Royal 8vo, Price SIXPENCE. e œ 


The English Jilustrated Magazine. = — ~ 


Frontispiece—SHY. : 

Engraved from the Picture by L ALMA TADEMA, R.A., in the possession of D. O. 

Mills, Esq., New York. 

FROM THE OLD LAW COURTS TO THE NEW. 

By F. MAITLAND. WitHIllustrations by H. FURNISS, Joun O'CONNOR, and A. MORROW, 
LES CASQUETTES. A Poem. 

By ALGERNON CHARLES SWINBURNE. ® 
THE DORMOUSE AT HOME. 

By GRANT ALLEN. With Illustrations by CHARLES WHYMPER. e 
ROSSETTI’S INFLUENCE IN ART. 

By J. Comyns Carr. With Illustrations from Paintings and Drawings by ROSSETTI. 
OYSTERS AND THE OYSTER QUESTION. Part I. ° 

* By Prof. HuxLEY, P.R.S. With Illustrations, 

THE ARMOURER’S PRENTICES. 

By CHARLOTTE M. Yonce. Chapters J. and Il. 
THE SUPERNATURAL EXPERIENCES OF PATSYeCONG. 


By WILLIAM BLACK. e° n 
-` MACMILLAN & CO., Bedford Strec® London’ 


b, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Vigteria treet, in the City of Landon, and publ&hed by 
LAN AND Co.. mt the Office, 29 and 30, cans Strect, Covent E fia —'THuRsweAy, Septembet 20; 1883. 


FX PENCE! 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE e o 
e e e r o 
° ; ° ‘t To the solid grouna e 9 
m QP Nature trusts the mind which builds for aye.g—WORDSWORTH 
> ee 
No. 726, VoL. 28] THURSDAY, SEPTEMBER 27, 1883 [Price SIXPENCE 
Registered as 2 Newspaper at tH® General Post Office.] (All Rights are “Reserved. 
F. E. BECKER & CO, |. BROWNING'S : 
° NEW INSTANTANEOUS SHUTTER. 
MANUFACTURERS AND IMPORTERS OF e 
JOHN = = eed o 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS, L_ BROWNING | ee T . for SA 
Pure*and Commercial Chemicals, ¢ p E S a rE eo po ge 
Ry i a ld o 
MICROS®OPIC REAGENTS &SUNDRIES, K Fi a p E 
° ie rt 'n 
@@EMICAL BALANCES, SCALES, & WEIGHTS. t 4 “ | 
SOLE AGENTS FOR | ae ig ae s o 
*VoSS’S ELECTRICAL MACHINES 
This is the simplest and most effective contrivance yet introduced for ex- 
AND posing Paes inthe ae a = and ch iy oe centre. It can 
e operated without sha the , and the ti exposure is com- ~ 

LANCELOT’S ACOUSTIC APPARATUS, pletely cinder the control of the aerator who can vary it S ron a Haein of 

a second to as meny minutes as he pleases. The price is lower than any eff- 
= cient Shutter yet offered to the ae ane entirely of metal. it is not 
; f : liable to get out of order. Price 17s. Gd. 

° Price Lists post free on Application. BROWNING’S NEW DROP SHUTTER is very light, and has an 
arrangement for regulating the exposure ; the most pegfect Drop Shutter yet 
made. Price 128s. Gd. 

JOHN BROWNING, 
F. E, BECKER éx CO: Optician to Her Majesty's Government, 
34, MAIDEN LANE, COVENT GARDEN, LONDON, W.C. . 63, STRAND, LONDON. ` 
— 
MAPPIR 8&8 WEBB S NEGR ETTI & ZAMBRA’S : ə 


THRODOLITES, 
TRANSIT INSTRU- 
MENTS, LEVELS, o 


Circumferentors, 


ca 


PLATE 
CU TLE RY 
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POCKET Soane. 





POCKETe SUN 
COMPLETELY? DIALS, 
Universal for North and 
° FITTED, South atitudes. 
. ° ANEROID BAROMETER. 
AU Sizes in Stock. WITH ALTITUDE SCAL® 
— ' THERMOMETER, AND 
SPECIAL COMPASS, IN FLAT 
DETAILED LIST Sis VARIOYS sony: 8 a 
FREE, Mlustrated Price Lists posted Free. 
Rays NEGRETTI & ZAMBRA, 
OXFORD STREET, WEST END; AND SCIENTIFIC INSTRUMENT MAKERS TO 
MANSION HOUSE °B ILDINGS, CITY, Her Majesty THE QUEEN, ° 
: LONDO Holborn Viaduct, 45 Cornhill, & 122, Regent St. , Wandon. 
MANUFACTORY —The Royal Plate ‘and Cutlery Works, SHEFFIELD. PHOTOGRAPHE CRYSTAL PAPACK, SYDENHAM. 
A p m 9e - ee : 
i . l e e > o 
e@ . e: à e s . 
e e ° 
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» MICROSCOPIC OBJECTS e 


° 
Of superlgtive perfection, illustrating Histology and every branch of 
Microscopy. 


C atalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


———————— ee eee. ua. = 
NORMAL SCHOOL OF SCIENCE AND 
° ROYAL SCHOOL OF MINES, 


E SOUTH KENSINGTON. ä 
Dean, Professor HuxLeyY, P.R.S. 7 
SESSION 1883-84. 


BioLocy.—Professor Huxley will begin a Course of Lectures on rst October. 
ase co ae Frankland will begin a Coursg of Lectures on rst 
ober. 
Puysics.—Professor Guthrie will bezgin a Course of Lectures on 3rd October. 
MrTALLURGY.—Prgfessor Chandlew Roberts will beg#& a Course of Lectures 
on 1st Ogtober. e 
AGRICULTURE.—Mr. Wrightson will begin a Course of Lectures on ist 
October. e 
Surtġer Particulars may be obtained from the REGISTRAR. 


UNIVERSITY COLLEGE, LONDON. 


The SESSION of the Faculty of Medicine will begin on OCTOBER rst. 

The SESSION of the Faculties of Arts and I aws and of Science will 
begin on OCTOBER and. 

nstruction is provided for Women in all subjects taught in the Faculties 
of Arts and Laws and of Science. 

Prospectuses and Copies of the Regulations relating to the Entrance and 
other Exhibitions, Scholarships, &c. (value about £2000) may be obtained 
from the College, Gower Street, W.C. 

The Examigation for the Entrance Exhibitions will be held on the 26th 
and 27th of SEPTEMBER. 

© he School for Boys will reopen on SEPTEMBER 25th. 
The Céllege is clos@to the Gower Street Station of the Metropolitan 


TALFOURD ELY, M.A., Secretary 


e Railway. 


e° UNIVERSITY COLLEGE, LONDON. 


Prof. CORFIELD will open his Course of Lectures to Ladies, on “The 
Laws of Health ” (Physiology and Hygiene), by an Introductory Lecture, 


on TUESDAY, October 9, at3p.m. | 
The Hygienic Laboratory is open daily for In struction in the Analysis of 
Water, Air and Food, and other Hygienic Work. Demonstrator, Mr. C. E. 


CassaL, F.C.S. 
TALFOURD ELY, Secretary 


UNIVERSIT Ye COLLEGE. 
e GEOLOGY. 

Prof. BONNEY, F.R.S., will commence a Course of Lectures on 
Geology on TUESDAY, October 9, at 12 9’clock. 

The Lectures (about sixty in number) will be given on Tuesdays, Wednes- 
days, and ‘Thursdays Fee £4 4s. Special instruction will also be given in 
Microscopical Petrology, and for the B.Sc. Examination. 

ATA es 


KING’S COLLEGE, LONDON. 
CURATORSHIP OF THE ANATO MICAL MUSEUM. 
far’ Office is how Vacant. For particulars apply to J. W. CUNNINGHAM, 

sq. 


° > 0 
° KINGS COLLEGE, LONDON. 
LECTSRES AND CLASSES FOR LADIES. 
s, OBSERVATORY AVENUE, CAMPDEN Hitz, W. 

The Classes will reopen on THURSDAY, the rth of October, at the 
above Address (close to the High Street Kensington Station, and 
Vestry Hall). . ; , 

For Prospectuses and further information, apply to the Secretary, Miss 
ScHMITZ, 26, Belsize Park Gardens, N.W. f 

The Inaugural Address for the Coming Session will be given by R. STUART 
Poore, Esq., LL.D., Correspondent of the Institute of France, on 
WEDNESDAY, the roth of October, in the Vestry Hall, Kensington, at 





m. 

j The Subject of the Address will be “ The Educational Use of Museums,” 
The Rev. Canon Barry, D.D., Priacipal of King’s College, will take the 
Chair on the occasion. Admission free. 


KING’S COLLEGE EVENING 
@ CLASSES. 


On FRIDAY, October 5, at 8 p.m., there will be an Opening Lecture in 
the Large Hail of the College, by R. E. DAY, Esq., M.A., Lecturer on 
Experimental and Applied Physics. Subject: ‘‘The Vagaries of a Mole- 

cules” treated in an experimental and popular manner. 


G D ` ADMISSION FREE@ 
OOOO S mammam 
REV. W. TUCKWELL, EXAMINER in 


the Oxford Local Examinations and for the Oxford and Cambridge 
Schools Examine@ion Boar&, late Fellow of New College, Ox ford, and 
Head Maser of Taunton College School, takes a few Boys as Pupils. 


Sigict Tesfmenials as to Moral (gbaracter required. Address, Stockton 
ReMory, ne&r Rugby. 
. ° © o 
4’ o ° 
° 4 
@ © 
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° NATURE 


LIVING SRECI 


THOMAS BOLT)! 
STUDIO, 57, } 


T. B. has last week s 
swimming Rotifers. Hi 
Exhibition, Spongilla f 
catella, Limnias ceratc 
Alcyonella fungosa, Pl 
bator, &c. € 
_ Weekly Announcemer 
is supplying. 


Specimen ' 


Twenty-six Tubes in 
o 


Portfolio 
CITY ANI 


TECHS 
Day Department for $ 
Courses provide Technic 
gineers, Technical Chem 
of Laboratories and Wo. 
The NEW SESSION 
For Programme of Ir 
E.C. ; or at the Central 
Gresham College, E.C. 


CITY ANI 


TECH? 

Evening Department i 
—Instruction in Mechar 
try, Applied Art, Cabine 
pentry, Juinery, Brick! 
inclusive of Laboratorie 
The NEW SESSIO?* 
For Programme cf I 
E.C. ; or at the Offices 


MECHANI 
I 


A Complete Course o 
three years, will be give 
College, Nottinghanf, c 

The Workshops wll ` 
including a ro-inch Sc 
Cupola, Brass Furnace, 
by a 20 H.P (nominal) 

The School is under 1 
Joun Ryan (both form 
to the City and Guilds o 
Education. 

The Fees for Student 
about $20 per annum. 
the Evening Classes for 


Nottingham, Septem! 


THE INTE 
BOA] 


The Intermediate Ed 
from persons who desire 
the Examiners for 18 
are:—Greek, Latin, Er 
Arithmetic and Bookke 
Chemistry, Botany, Dr 

Particulars as to rel 
Assistant Commissioner 

Applications, indorse 
rsth of October next, a 








e : 


x, Hume Street, Dut 


UNIVERSI 
Princi: 
The SESSION 18€ 
supplies for Persons of 
of continuing their st 
and LITERATURE. 
and B](:LOGICAL L; 
ING DEPARTMEN' 
ing, and Surveying ar 
made for practical wo 
in and near Bristol. 
may be obtained en : 
at the College. Caler 
For Prospectus and fw 
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i Sept. "27, 1883 | á NATURE « * 


A N E E E E S 


THE YORKSYIRE COLLEGE. 


The Tenth Session be ins October 2. 

Classes in Science and Arts prepare for the Degrees of the University of 
London, and other Examinationse 

Jhe Technical Classes, Labormtories, Weaving Sheds, and Dyehouse 
prepare for verious professions, including Chemistry; Civil, Mechanical, and 
Elettrica] Engineerigg @ Coal Mining; Weaving, Designing, and Dyeing 

® Textile Fabyics, &c., SA ; 

‘Ghe Prospectus of any Department may be obtained free from the 

SEQRETARY of the Gollege, Leeds. (J 


* BEDFORD COLLEGE, LONDON 


is (FSR LADIES), 
8 and 9, York Prace, BAKER STREET, W. 


The SESSION will begin on THURSDAY, OCTOBER 11, 1883. 

"Ehe College provide Systematic Instruction by Professors in the Higher 
Subjects, alld there are Preparatory Classes for Junior Students. Single 
Courses of Lectures may be taken. 

STUDENTS are pepared for MATRICULATION, and for the B.A., 
and B.Sc. EXAMINATIONS of t®& UNIVERSITY of LONDON. 

*Mr. PICKERING will give a Course of Lectures on ORGANIC CHE- 
MISTRY on Saturdays, probably at 1@0’clock. 

HE®@R WEISS will conduct a Cl&s for GERMAN CONVERSATION 

on Mondays at 11.18. 


M. ESCLANGON” will have a COURS DE DICTION on Saturdays 
at 2.50. 
e B. SHADWELL, Hon. Sec. 


BEDFORD COLLEGE, LONDON 


(FOR LADIES), 
8 and 9, York Pracer, BAKER STREET, W. 


The SESSION will begin on THURSDAY, OCTOBER 11, 1883. 
An INAUGURAL LECTURE will be givan on October ro, at 4 p.m. 
by the Rev. MARK PATTISON, Rector of Lincoln College, Oxford. 
Ladies and Gentfemen admitted on presentation of their Visiting Cards. 
'B. SHADWELL, Hon. Sec. 


BEDFORD COLLEGE, LONDON 


e (FOR LADIES),- 
8 and 9, YorK PLACE, BAKER STREET, W. 


ROFESSORSHIP of ANCIENT and MODERN HISTORY is 
noW Vac&nt. Applications and Testimonials to be sent to the SECRETARY 


not later than October es. 
B. SHADWELL, Hon. Sec. 


“BIRKBECK INSTITUTION, 
CHANCERY LANE. 


Mr. DAVID HOUSTON, F.L.S., F.R.M.S., will commence a Sessional 
Course of Lectures on GENERAL VEGETABLE MORPHOLOGY and 
PHYSIOLOGY on WEDNESDAY EVENINGS, commencing October 3 
at 8 o’clock. The Course will cover the requirements of the B.Sc. Pass Exam. 
(Lond.) so far as Botany is concerned. Full Prospectus from 

e 


W. H. CONGREVE, Sec. 


BIRKBECK INSTITUTION. 
EXPERIMENTAL PHYSICS. 


Mr®w, J. WILSON, F.C.S., M.S.T.E., will commence his FIFTEENTH 
Annual Course of Experimental Lectures on Electricity, Magnetism, Sound, 
‘Light, and Heat, in the Theatre of the above Institution, Southampton 
Buildings, Chancery Lane, on FRIDAY, October 5, at 8 p.m., t> be con 
tinued on succeeding Friday Evenings at same hour, and terminating with 
the Government Examinations in May. Fee for the Course, 8s. 

For detail&t Syflabus, Particulars of Special Prizes, &c., apply to the 


LIBRARIAN. 
Os ee eee ee eee ee 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1883-84 will commence on OCTOBER rst, 
when an Introductory Address will be delivered by F. Lz Gros CLARK, 
Esq., F.R.S., at 3 p.m. e 

Two Entrance Scholarship, of £100 and £60 respectively, open to all 
First-Year Students, will be offered for competitio&. ‘The Examination will 
be held on the 3rd, 4th, and sth of OCTOBER, gnd the Subjects will be 
Chemistry and Physics, with either Botany or Zoology at the option of the 
Candidates. 

Special Classes are held throughout the year for the ‘‘ Matriculation,” 
‘‘Preflminary Scientific,” and " Intermediate M.B.’’ Examinations of the 
University of Londen. à 

All Hospital Appointments are open to Students without extra charge, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Silver and Gold Medals, 

The Fees may be paid in one sum or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Stud=nts and For qualified Practitioners. 

Several Medical Practitionefgand Private Families residing in the neigh- 
bourhood receive Students fo® residence and supervision, and a register of 
nspected and erik mere is keh@ingthe Secretary’s office. 

rospestuses and a} particulars may be Obtained from the Secretary, G. 
RENDLE, Esq. m 
5 wW. M. ORD, M.D., Dean 

e é 


. B l 


THE MIDDLESE: 


The WINTER SESSION will open on 
an Introductory Address by A. PEARCE ( 
School, which has lately been consider: 
complete means for the education of Stud 
of London, the Colleges of Physicians and 
bodies. 

Two Entrance Scholarships of the ar 
annus, tenable for two years,@nd an en 
450, will be competed for on SEPTEM B 

Further information may be obtained 
Medical Officer at the Hospital. 


ST. GEORGE’S 
MEDICAL S 
HYDE PARK CO 


° 
The WINTER SESSION will comme 
with an eae Address by W. H 
4p.m. A Prospectu¥of the School an@ fu: 
by personal applic#tion between x and 3 p. 
Dean at the Hospital. 
a _ ___ iz” 


UNIVERSITY COLL 


The Depa%ment of Engineering include 
CAL ENGINEERING, with LABORA 
and the use of a WORKSHOP. 

For detailed Syllabus apply to SHIELI 

The College opens on October 8. 


UNIVERSITY O. 
PRELIMINARY SCIENTIFIC | 


Instruction is given in all the Subjects « 
HosPITAL during the Winter and Summer 
fined to Students of the Hospital. For 
Dean, Guy’s Hospital, Southwark, S.E. 


MATHEMATICS. —. ST 


Instruction in Mathematics can be 
preferred) by a High Wrangler, M.é 
terms.—X., so, Coningham Road, She 


SCOPE.—Grive Particulars and Price 
North Leith. 


PROFESSORS of BIOL 


all Specimens by 
E. WADE WILTON, Nort] 


BOOKS (Second -hand, | 


mainders, &.—C. HERBERT, Eng) 
Goswell Road, London, E.C. Catz 
Stamps. Libraries, Old Books, and P 


GEOLOGY AND M 


Specimens, Collections, Cabinets, Ham: 
sary for the Study, Preservation, and Disp! 


STUDENTS’ COLLECTI 
New Lists of Collections, Cabinets, Book 
for Microscope free on application of 


JAMES R. GR 


Extensive Geologic 
88, CHARLOTTE STREET, FITZR 


MICRO-PETI 


A large series of Rock Sections, compri 
Diabase, Diorite, Dolerite, Elvans, Gabt 
Lava, Liparite, Napoleonite, Nephelenit 
Pitchstone, Porphyry, Phonolite, Quartzit 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. 
Rocks, showing Foraminifera, Sponge Stru 

C. 


THOMAS D. RI 
48, ESSEX STREET, S 


DIAMONDS IŅN 


R. C. NOCKOLD, Deamond and Orient 
on sale Specimens of the above; also Cut F 
Precious Stones valued 


12, FRITH STREET, 
In Crown 8vo, Pfi 


A MANUAL of ANCJEN 


Translated from the German of Dr. H.. 
am? MACMILLANe ie 


-= MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


BOND STREET, W. 


LONDON, CEYLON, 


| NO LOWER STANDARD OF GOLD USED 


THAN 18-CARAT. 


evised Edition, Feap. 8¢o, Cloth, 3s. 6d 


TEXT-BOQK OF PHY- 


T° D C.L., F.R.S., Professor of Natura 
ege, Belfast. Illustrated by many Wood- 


rmly recommending it %s a good text-book 


id Extended, Medium 8vo, Céoth, 18s. 


NATURAL PHILOSO- 


RY TREATISE. Translated and Edited 
_F.R.S., Professor of Natural Philosophy 
te Sixth Edition, revised throughout, and 
‘it up to the present time. Illustrated by 
id 3 Coloured Plates. 

, limp Cloth, 4s. 6d. each. 

echanics, Hydrostatics, &c. 

eat. 

lectricity, Magnetism. 

wnd and Light. 

learly written, and admirably illustrated, it 
lass in experimental physics.’’—Saturday 


‘LTE & SON, 49, Old Bailey. 


“ORIA UNIVERSITY. 
*“OLLEGE CALEN DAR 


‘ice 3s. ; by post, 3s. 6d. 
ISH. London: MACMILLAN & CO. 


FRANCAISE: a Weekly 
a the French Language, Politics, Literature, 
ytes. Rgice 2d., through Booksellers, and at 
Jffice, 441, Strand, W.C. , 
NCAISE: Journal Français pour 
ittérature, Sciences, Arts, Variétés, Nouvelles, 
par la poste, 24d., en timbres poste. Abonne- 
-un an, zos. rọ., six mois, 55. sd. Prix 2d. 
1x gares des chemins de fer. On s’abonne 
Londres, W C. 

NCAISE.—* ‘La Semaine Fran- 
ut in London for the benefit of those English 
tudy contemporary French from all points of 
their reading to one particular Gallic print. 
'—Graphic, 

NCAISE.—“ The numbers before 
. . . « It will be far better for most than any 
ished in Paris itself, We are much pleased 
ad believe it will be highly valued in all those 
tench is cultivated. The printing is very well 


or SUBSCRIPTION: — s. d. 


ow > pee oon aes 2 9 


see æ 5 5 


-— — 
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payable to Å. "CRISTIN. T 

Jffice, 441, Strand, W.C. 
awn 8vo, Price 7s. 6a. , 
NS. By Charles Smith, 


of Sidney Sussex College, Cambridge. Crown 
LLAN & CO., London. 


N ee ae 
, Strand, London, has just’ 


ENDID EXAMPLES of ARBORESCENT 
LLISED BARYTES, LARGE CRYSTALS 
SUE and YELLOW TOPAZES, PHENA- 
DANITE, CINNABAR, GREEN and YEL- 


TASE, KENGQTTITE, MIARGYRITE, 
‘RMALINES, anf. KOTCHUBEITE. 
~OLLECTIONS. 


CASES AND APPARATUS. 
IVATE LESSONS. 
f OF FOREIGN ROCKS. 


CATALOGUE. 
JER HENSON, 
o 277s STRAND, LONDON, 
% ® Opposite Norfolk Sheet. 


“THE GREAT 
DIAMONDS .OF* THE WORLD.” 


By E. W. STREETER, F.R.G.S., 
Gold Medallist of tfe Royal Order of Frederic, &&, &- 


SECOND EDJTION. Pýice 75. ow, ° 


“ PRECIOUS STONES AND GEMS”. 
By E. W. STREETER, F.R.G.S., &e. | 


THIRD EDITION. Price 155. Hae 


JAPAN. 





BELL & SON, York Street, Covent Garden. 


THE VICTORIA UNIGERSSTY, ; 
MANCHESTER. j 


The Preliminary Examination of th@ University Will be held at the Owens 
College on MONDAY, OCTOBER ist, and the following days. @his 
Examination is open to all erson@who have Matriculated (7 e. entered their 
names in the Registers of the Owen#College and of the Lelia? $ 

For detailed information regarding Courses of Study, Degrees, xc., appli- 

e 


cation should be made to the Registrar. 
A. T. BENTLEY,M.A., Registrar 


ig 
ECONOMICAL EDUCATION fdr SONS 


of GENTLEMEN, at SCHORNE COLLEGE, near Wirelow. Terms 
for young boys Thirty Guineas per Annum, reduced for Brothers, 
Orphans, &c. Parental Reference as to Diet, Care, Teaching, and 
General Efficiency and Comfort. Address, Rev. Dr. JAMES. 


THE SCIENTIFIC RESULTS OF THE VOYAGE OF H.M.S. 
“CHALLENGER.” ë i 
Now ready, Zoology, Vol. VII. with many Illustrations in Lithography and 
Chromolithography, in Royal 4to, price 30s. Cloth 


REPORT on the SCIENTIFIC RESULTS 
of the VOYAGE of H.M.S. “ CHALLENGER” during the YEARS 
1873-6, under the Command of Capt. G. S. Mares, AN., F.R. S., and 
Capt. F. T. Thomson, R.N. Prepared under the superintendence of 
the late Sir C. W. Tuomson, F.R.S., and now of Jotin Murray, 
F.R.S.E., one of the Naturalists of the Expedition. e ~e 

*,* This Volume may also be had in Four -saparate Parts, XVIII. to 

XXL of the entire Work, as below: — . . 

XVII. Report onghe Anatomy of the Spheniscida. by Prof, Morrison 

Watson. Price 135. 6d. © 
XIX. Report on ihe Pelagic Hemiptera, by F. B. Wurre, M.D., 


F.L.S. Price 3s. 6d. 
XX. Report on the Hydroida, Part I. Plumularide, by G. J. ALLMAN, 
LL 


.D. Price gs. 
XXI. Report on the Spe imens of the Genus Orbitolites, by W. B. 
C 


ARPENTER, C.B., M.D., &c. Price 4s. 

Printed for H.M. Stationery Office: Published by Order of H.M. Govern- 
ment: Sold by Longmans & Co., John Murray, Macmill& & Co., 
Simpkin & Co., Trühner & Co., E. Stanford, J. D. Potter, and Kegan 
Paul & Co., London; A. & C. Black, and Douglas & Foulis, Edinburgh ; 
and by A. Thom & Co., and Hodges, Figgis, & Coy Dublin. 


On the rst of every Month, price Sixpeitce. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by JoHN T. CARRINGTON, 
With the Assistance of 
Freperick Bonn, F.Z.S. oun A. Rowse M.D. 
Epwarp A. Fircn, F.LS. . JENNER WEIR, F.L.S. 
` F. BucHanan Wuitr, M.D. eo 

-known Entomologists on all Branshes of the 
Farm or Garden; Notes on 
&c. ; there are Monthly 


Contains Articles by well 0 
Science ; on Insects injurious or beneficial to 
Habits, Life-Histories ; occurrence of Rarities, 


Lists of Duplicates and Desiderata. CA ' 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 

attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
e 


GRAPHED PLATES, ° 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


MINERALS AND PRECIOUS STONES, 


Mr. BRYCE-WRIGHT begs to call attention to his exten- 
sive and valuable collection of m 

MINERALS AND PRECIOUS STONES, 
from which single specimens can at all times be selected at 


moderate prices. 
Boxes sent on approval to any part of tke world. 
Gems and Precious Stones can be purchased either mounted 


or unmounted. i 
BRYCE;WRIGHT, 
Mineralogist and Ebert in Gems atd, Precious Stones.. 
204, REGENT STREET, LONDON, W. 
o 
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* Spt. 24,1883] 


» within the *Postale 


SUBSCRIPTIONS- TO “NATURE.” 


Yearly s . eo@a e : b e e . . 28 Oo 
o 
Half-yearly . ry » © . ry e a e I4 6 
$ e, Ouapterl y mo s a ey he ae va e =O 


a To the United® Spa the Continent, and all places 
ion :— 
e 5s d, 
Nearly’ ga G. a a OS es ew 8 
> Half-yearly . . . 2. 1 © «© Ñ’ 
Quarterly . . .@. . . +. « »- 8 O 
CHARGES for ADVERTISEMENTS. 
Three Lines in Column 2s. 6d. 9d, per Line after. 


ES 

One-Eighth Page, or Quarter Column. . . . O IB 

Quarter Page or Half a Column, . . . .. IIS 

Hal a Page, or a Column. © ......35 

hole Page . .... «gm + «+ «© « « & 6 

Pos, Office Orders payable te MACMILLAN & CO. 
OFFICE: 34, BEDFORD STREET, STRAND, W.C. 


. TO ASTRONOMERS. 


Intending Rurchasers of ‘Telescopes should send for ‘‘ Hints on Silvered 
Glass Reflecting T@lescopes,’’ by G@eCALVER (maker of the 37-inch 
Ealing Refi€ctor, &e.), and “Appendix,” containing important Testimonials 
as to their efficiency, &c., &c Post free Nine Stamps. 


G. CALVER, F.R.A.S., 
HILL HOUSE, 


O00 DRA 


IDFORD, 
z CHELMSFORD. 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 





: CAUTION. 


LIGHTNING CONDUCTORS. 


MESSRS, SANDERSON & CO., late of 44, Essex Street, W.C., and 
Far. Works, Huddersfield, Sole Inventors of the Patent Solid Copper 
Tape Lightning Conductor in continuous Lengths without Joints, beg to 
caution the Public against Tradesmen who sell their own make of the above 
Lightning Conductor, and who in their Trade Circulars and Announcements 
copy certain Reports of Dr. Mann and Monsieur F. Michel in such an 
incomplete #hanner as to lead any reader of the @bove Circulars and 
Announcements to believe that the said Reports were given to the Trades- 
men in question, when in fact they were addressed and given to Messrs. 
SANDERSON & Co. by the said Dr. Mann and Monsieur F. Michel. A list 
of Buildings which have been fitted with the above Invention, and als» a 
List of Persons to whom it has been supplied, have also been put forth by 
the said Tradesmen, but therein they omit to state, as is the fact, that 
Messrs. SANDERSON & Co. fitted the said Buildings and supplied the said 
Persons igin fact, the Statement conveys the notion that these Tradesmen 
were employed in the cases referred to in such List. A comparison between 
Messrs. SANDERSON & Co,.’s Circulars and the Circulars which are now 
referred to will show:the necessity for this Announcement, both for the 
protection of MessrseSanperson & Co. and of the Public. S. & Co. take 
this opportunity of stating that they have ceased to employ Agents, and 
that thgir only Add¥ess is ror, Leadenhall Street, E.C. 


° ACCIDENTS !—64, CORNHILL. 


NO MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and est Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
41,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiums. 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Station’, the Local Agents, org 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 
CORNHIEL, LONDON. 
: WILLIAM J. VIAN, Secretary. 


" H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
= AND 
Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 
Large and Complete sýc at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 

ELECTRIC QECTION, 72pp. *PagTOGRAPHIC, 64pp. 


26, LUDGATE HILL, LONDON, E.C.; also at 
34 and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 
© 





HEAD OFFICE—64, 


? NALURE « * 


LIGHTNING CON. 


Experience, accumulated since the time of 
conclusively that a Conductor made of Copper 
of all appliances for the protection of every des 

destructive effects of lig! 


WHEW A Bas « 


BATENT 


COPPER LIGHTNING 


As applied to all kinds of Buildings and Shiy 
with pavers success, is the most Trustwo) 
the Cheapest Conductor ever offered to the Pu 

It is simple inits application, no Insulators 
only ONE SHILLING per Foot for the stand 
in any storm. 


R. 5, NEWALL 

130, STRAND, VWeC. ; 36, WATERLOO 
68, ANDERSTON QUAY, ( 
MANUPACTORY—GATESH 


FERNS, A SPE 


Having for many years devoted almost the 
the cultivation of 


FERNS AND SELAI 


We now have THE LARGEST STOCK int 
of VARIETIES in THE TRADE, suitable 
HOUSE cultivation, for OUTDOOR FERN 


Our SPECIAL LISTS, issued at intervals duri 
low quotations, may be had free 


W. & J. BIRKE 


FERN NURSERY, SALE, NE 
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GRIFFI 


CHEMICAL HAI 


PRICE 4s. 7d. POST 


A CATALOGUE OF GHEMI(C 


ILLUSTRATED, CLASSIFIE] 
Demy 8vo, 480 pp., Illustrated wit 


Most Complete and Cheapest L 


JOHN J. GRIFFIN anp SONS, 22, 
LONDON, W. 
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NOTICE OF R. 
JAMES HOW 


SCIENTIFIC INSTRUM. 
73, FARRINGDON STRE 


(LATE OF 5, BRIDE ST, AND 3, 


HOW’S STUDENT’S MICROSCOPE, HO’ 
Rock Seetions and other Objects fc 


THE “HANS 


Published since 1864 in Hamburg, is the o 
paper in Germany dedicated exclusively to 
Critiques, Reviews, Reports, Advertisements. 
lopment of Maritime Affairs in every respect 
Number in 4to at least; frequent supplements 
at any time; preceding numbers of the year fi 
12s. for twelve months. Advertisements 4d. 
aper; considerable abatement for 3, 6, 12 
Ofise: Aug. Meyer and Dieckmann, Hambw 
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“NATURE” SERIES.—NE' 
The CHEMISTRY of th 


BATTERIES of PLANTÉ and FAURE 
Ph.D., F.R.S., and ALFRED TRIBE, 
mistry at Dulwich College. Crown 8yo. 


e ° MACMPLLAN &CO., L 
oe? s d 
e 


ARVEWY AND. PRAK 


[By Appointment to the Royal Institution of Great Britain,] : 
SUCCESSORS TO W. LADD & CO., 


TJ FIC INSTRUMENT MANUFACTURE 
BEAK STREET, REGENT STREET, LONDON! Wf? 


RM OF PORTABLE TESTING GALVANOM) 


OUSTIC APPARATUS OF ALL KINDS 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED. CATALOGUE, PRICE SIXPENCE. 
FOURTH EDITION, REVISED. 


OK OF PHYSIOLOGY. By MICHAEL Fosrr 


eee Professor of T hyeiologyi in the University of Cambridge. Wit Illustrations, 

m vo. 2Is. 

zo nbined in this sack the conflicting desiderata in all text-booke—comprchensivene 
careful perusal of fe entire work we can confidently recommend ft both to the st 
of the best text-books on physiology extant, the facts recorded being as reliable as thereas 

nd the style are alike exc@#lent.”— The Lancet. 

far the most important addition to the general literature of the science which has appearec 
Kirk’s ‘Manual’ was published. . . . Itis clearly written, most logical in its argument 
workers on the subject.” —7he Atheneum. 


MACMILLAN AND CO., LONDON, W.C. 


ISLEY & Co. 


TICIANS: 
PTON ROAD, S.W. 


South Kensington Museum.) 


RMONOGRAPH. 


various Curves known to Scientific Students as 
[armonic Vibrations. 


s from 43 Ios. to £21. 
ORIDE OF SILVER BATTERIES, 
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THE NEW 





The Revolving 


lator, which will tur 


graph Centre Second Stop Watch. The New Mete 


„ever Escapement Compensating Balance, Case ; ette, the admiration 
me both Sterling English Hall-marked Silver. LISTS FREE FROM 


lendid Watch is usually retailed at £6 6s.; our 

ee by post, £2 15s. Warranted for Six Years. HILL & MORTON, Trafalgar Work 
SEW ENGLISH LEVER, with Sterling Sil- a o 

4 &c., £2 ros. The GENEVA GENTLE- In Fcap. 8vo, Price 3s. 6g. 


| Full-size Silver Watch, 17s. 6¢. LADY'S ELEMENTARY LESSONS 
W 
GOLD WATCH free by post for 30s. SCIENCE OF AGRICULTURAL PRACTICE. 








Rococo a tion, and queliy aont ange r: oe M.R.A.C., Examiner mee Principles of 
the Government Department of Science, sometime 

ie = = ee OROS, COMED cultural Science, University College, Aberystwith . 

`~ MACMILLAN & CO., London, 

MISH AGRICULTURIST, 

urnal in pores ee oy omong å @n the rst ot every Month. 

Resident Agents, and others interested in the 

ughout the United Kingdom. JO URNAL OF BOTA! 

is published every Wednesday afternoon in BRITISH AND FOREIGN. 


Edited by Jgmes BRITTEN, F. L.S., British ] 
ConTentTs:—Original Articles by leading Botani: 
id ‘Agents i is directed to the AGRICULTURIST | Notices of Books and Memoirs.—Artictes in Journals.— 


pers for Advertising Farms to be Let and Estates | Proceedings of Societies. 
Price 1s. 3a, Subscription for oes Year, payable i: 


mselves to Farmers will find the AGRICUL- London: WEST, NEWMAN, & CO., 54. Hatte 


anita MOLLOWAYS PILLS, 


Annual Subscription payable i in advance, r4s. 
Aar ArT 


na contains Reports of all the principal British 


inburgh ; and 145, Queen Victoria St. London, 





Charles Anderson, Jun., Edinburgh. 








s Illustrations, Crown 8vo, 3s. 6d. Is a Certain Cure for all Disorders, of the L. 


N OF LIGHT. By W. | AND BOWELS. 4 Great PURIZIER pf 


4 D., late President of the Royal Society, &c. Powerful Invigorator ofte System, inecase 
[Nature Series. 
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CONTENTS. 


“By L. Arma Tapema, R.A., engraved by Theodor Knesing from the Picture 
O. Miris, Esq., New York s.a aaa’ em a S 


‘HE OLD LAW COURTS TO THE NEW . 


RATIONS. Drawn by Harry Furniss, John O'Connor, and A. Morrow. FE 
oper. 


of Appeal—Initial Letter—An Interested Witness—Probate and Divorce—An Obstinate 
f the Verdict—In Support of the Rule—A Vice-Chancellor—Lincoln’s Inn—In the Quee 


-Prying a Sporting Case—The New Master of the Rolls—The Remains of the Old Cou 
fall, 
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RMOUSE AT HOME .. ii ae = ie eet 
ATIONS by Charles Whymper, engraved by W. and J. R. Cheshite. 
use at Home— Alpine Marmots—Harvest Mouse—English Squirrel—Ground Squirrels. 


[PS INFLUENCE IN ART. ; Est wae tee she: 
RATIONS from Drawings and Paintings by D. G. Rossetti, engraved t 
Lacour, W. Quick, and Theodor Knesing. ° 
ly for Frontispiece to Early Italian Poets—Study of a Head—Design for the :Frontispi 
it Study—‘“‘ Found ”—Lady Lilith—Study of a Head—Sketch from Nature, 
2ERNATURAL EXPERIENCES OF PATSY CONG. 


5 AND THE OYSTER QUESTION. Parti. . . . ... . T] 
ŁATIONS by /. Coombes, engraved by J. D. Cooper. 


—Dissection of an Oyfter—Transverse Secfion. 
MOURER’S PRENTICES. Chapters I, I. ..... . . GBA 


NITIAL LETTERS, &c.—Ornamental Frieze by HEINRICH ALDEGREVER (1502-1 
1552) ; Ornamental Frieze by VIRGILIUS SOLIS (1514-1562) ; Initial Letter by JAN I 
ce, by HEINRICH ALDEGREVER; Ornamental Frieze by JAN DIRK DE Bry; Init 
amental Frieze by HEINRICH ALDEGREVER ; Initial Letter, French School (1 552). 
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*y* A Prospectus and Specimen Pages may be obtained from any Bookseller. 
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100 NEW BOND STREET, LONDON, W. 


„O NEW PONI ee O a 
“GLACIER” WINDOW DECORA 


H 


This is a series of Transparent Designs from the simplest to the mo& 
elab orate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
Glass, at a very small cost. The advantages uf this invention will be appre- 
ciated when it is considered that so many windows have a disagreeable 
outlook, which can now, by means of the Patent Decoration, be shut out 
from view, and the beauty of the interior enhanced, while the labour of 
affixing is no more than a pleasant pastime and exercise of skill, in which 
ladies and children can take part. 


The most perfect Substitute for Stained Glass. 
ILLUSTRATED PRICE LIST ON APPLICATION. 


Samples of the Patent “ Glacier,” per post, One Shilling. 


A. variety of Windows fitted with the Patent '‘ Glacier” can be seen at | Fit" la: 
Perry & Co.’s Establishment, Holborn Viaduct, London. | y 


Manufactured by | : 
| McCAW, STEVENSON, & ORR, BELFAST. 


PERRY & CO., Limited, Steel Pen Makers. 


s Sole Agents far Great Britain, HOLBORN VIADUCT, LONDON. 











Price 5d. 


rice g@ P Sole Agents for Great Britain HOVBORN VIDTE N CO l O 
| PAPERS FREE FROM ARSE 


WILLIAM WOOLLAMS &.CO., Manufacturing Paper 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsen 


Sole Address—r1rio, HIGH STREET, MANCHESTER SQUARE, LO 
May be ovtained of all Decorators. Special Prize Medal, Sanitary Institute. 


rd of Merit, International Medical and Sanitary Congress. Silver Medal, Nationa) 


dof Merit, Tnternnional Medial ma Sanity Congress ee 
ENTIFIC WORTHI! 


> following is a list of the Portraits that have appeared in the above Serie 
HERMANN L., F. HELMHO: 





Size 1 


*ARADAY. 

ENRY HUXLEY. SIR JOSEPH DALTON HOO 
JARWIN, WILLIAM HARVEY. 

DALL. © SIR GEORGE`B. AIRY. 
ABRIEL STOKES. J]. LOUIS R AGASSIZ. , 
ES LYELL. Sb A JEAN BAPTISTE ANDRE D 
VES WHEATSTONE. RICHARD OWEN. 


LE THOMSON. JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 


ILHELM BUNSEN. 
(K NORDENSKJÖLD. WILLIAM SPOTTISWOOD 
AM THOMSON. ARTHUR CAYLEY. . 


of these, prieted on India paper, may be had from the Publishers, 

Set of 22 Portraits in a Handsome Portfolio for £5 1558. od. carriage pai. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 

° Cheques and P.O.O.?s payable to MACMILLAN & C@?, 

TURE,” 29, BEDFORD STREET, STRAND. “™ ae 


an@ 8, Bread Street Hill, Queen Victorig Street, in the City of Londork 


Sons anD Taylor, at@ 
29 and go, Bedtord Street, Covent Garden.—THURSDAY, September 27 
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No: 727, WOL. 28]. 


Registered as a Newspaper at the General Post Office.] ” 


-ROYAL AGRICULTURAL SOCIETY OF 


“~ ENGLAND. 
AGRICULTURAL EDUCATION. 

The Exainationsof Candidates for the Society's Junior Scholarships, value 
#20 each, will take place simultaneously in the Society’s Rooms and at the 
Schools from which Pupils are entered, by the Head Master, on NOVEM- 
BER 13 and 14. @ e 

Entries close on OCTOBER r5. 

Copies of the Regulations may be had on application to 

© H. M. JENKINS, Secretary 
12, Hanover Square, London, W. 


BIRKBECK INSTITUTION. 
EXPERIMENTAL PHYSICS.° 
Mr. W. J. WILSON, F.C.S., M.S.T.E., will commence his FIFTEENTH 
Annual Course of Experimental Lectures on Electricity, Magnetism, Sound, 
Light, and Heat, in the Theatre of the above Institution, Southampton 
Buildings, Chancery Lane, on FRIDAY, October 5, at 8 p.m., to be con 
tinued on succeeding Friday Evenings at same hour, and terminating with 
the Government Examinations in May. Fee for the Course, 8s. 
For segied Syllabus, Particulars of Special Prizes, &c., apply to the 
LIBRARIAN. 
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Important Work offered New at less than the usual Second-Hand Price. 


WATTS'S DICTIONARYofCHEMISTRY. 


Latest Comple& Edition, including all the Supplements; 9 Large Vols. 

8vo, cloth, New (Longmans, 1881), for £8 8s., carriage paid (sells at 
© £15 2s.). EARLY APPLICATION NECESSARY t) secure above at this price, 

Apply direct to Wm. F. CLAY, Bookseller, 2, Teviot Place, Edinburgh. 
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GAN POCKET SUN 
Sa l e DIALS, 
A i Universal for North and 





South Latitudes. 


ANEROID BAROMETER, 
WITH ALTITUDE SCALE, 
THERMOMETER, AND 
COMPASS, IN FLAT 
POCKET CASE, 
VARIOUS FORMS. 


Ilustrated Price Lists posted Free. 
— 0 


NEGRETTI &. ZAWBRA, 
screw oa TR a MAKERS TO 


, Her MAJESTY THE QUEEN, @ A 
Holborn Viaduct, 45, Cornhill, & 122, Regent St., London, 
PHOTCGRAPHERS—CRYSTAL PALACE. SYDENHAM. 
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° Of Nature trusts the mind which builds for aye.” — WORDSWORTH ® 


THURSDAY, OCTOBER 4, 1883 
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BROWNING’S 
NEW INSTANTANEOUS SHUTTER 
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This is the simplest and most effective ccn‘rivance y®; troduced for ex- 
posing plates in the Camera. It opens and closes from the centre. It can 
be operated without shaking the Camera, and the time of exposure is cvm- 
pletely under the control of the op@rator, who can vary it from a fraction « f 
a second to as many minutes as he pleases. The price is lower than any eff- 
cient Shutter yet offered to the public. Being entirely of metal. it is : ot 
liable to get out of order. Price 17s. Gd. 

BROWNING’S NEW DROP SHUTTER is vefy light, and has -n 
arrangement for regulating the exposure ; the most perfect Drep Shutter et 
made. Price 12s. Gd. 





JOHN BROWNING, ° ° 4g 
Optician to Her Majesty sg Government, 5 o 
63, STRAND, LONDON. © o 
MAPPIN & WEBB S 
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PLATE 
CUTLERY 


NHR \ COMPLETELY 
A \ eee A FITTED. 


_—— & 


“Ue 


All Sizes in Stock. 


eet 


SPECIAL, ° 


DETAILED LIST 
FREE.“ 
OXFORD STREET, WEST END; AND - 
MANSION, HOUSE “BUILDINGS, OMY, 
° LQNDON. 
MAN®FACTORY—The Royal Plate afd Gethry Works, SHEFFILT D. 
e 
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° Poer, Esq. 


Medical Officer at the Hospital. 


OO 


j MICROSCOPES. 


Unequailed by arfy other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 


i EDMUND WHEELER, 
o 48N, Tollington Road, Holloway, N., London. 


o 
KING’S COLLEGE, LONDON. 
e CURATPRSHIP OF THE ANATOMICAL MUSEUM. 
This Oficg is now Vacant. For particulars apply to J. W. CUNNINGHAM, 
° 


Esq. 
aS., E 


KING’S COLLEGE, LONDON. 
LECTURES AND CLASSES FOR LADIES. 
5, OBSERVATORY AVENUE, CAMPDENe HILL, W. 

@he Classes will reopen on THURSDAY, the 11th of October, at the 
above Address (close to the, High Street Bensington Station, and 
Vestry Hall). © 

For Prgspectuses and furth€r information, apply to the Secretary, Miss 
SCHMITZ, 26, Belsize Park Gardens, N. W 

The Inaugural Address for the Coming Session will Ge given by R. STUART 

A Igl..D., Correspondent of the Institute of France, on 
WEDNESDAY, the roth of October, in the Vestry Haj, Kensington, at 


3 p-m. 

The Subject of the Address will be “The Educational Use of Museums,” 
The Rev. Canon Barry, D.D., Principal of King’s College, will take the 
Chair on ®he occasion. Admission free. 


BEDFORD COLLEGE, LONDON 


(FOR LADIES), 
8 and 9, York PLACE, BAKER STREET, W. 

The SESSION will begin on THURSDAY, OCTOBER 11, 1883. 

The College provides Systematic Instruction by Professors in the Higher 
Gubjees, and theragare Preparatory Classes for Junior Students. Single 
Courses of Lectures may be taken. 

STUDENTS are prepared for MATRICULATION, and for the B.A., 
and B.Sc. EXAMINATIONS of the UNIVERSITY of LONDON. 

Mr. PICKERING will give a Course of Lectures on ORGANIC CHE- 


MISTRY on Sara probably at zo o’clock. 
HERR WEISS will conduct a Class for GERMAN CONVERSATION 


on Mondays at 11.10. 
M. ESCLANGON will have a COURS DE DICTION on Saturdays 


at 2.5@. 
B. SHADWELL, Hon. Sec. 


BEDFORD COLLEGE, LONDON 


e (FOR @ADIES), 
e and 9, York Prace, BAKER STREET, W. 


The PROFESSORSHIP of ANCIENT and MODERN HISTORY is 
now Vacant. Applications and Testigonials to be sent to the SECRETARY 


not later than October 15. 
B. SHADWELL, Hon. Sec. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on MONDAY, OCTOBER sst, with 
an Int@ductory Address by A. Pearce GouLD, Esq., M.S. The Medical 








8 School, which has lately been considerably enlarged, provides the most 
e complete means for the en of Students preparing for the University 


f London, the Golleges o 
Bodies. 

Two EntranceeScholarships of the annual value of £25 and £20 per 
annum, tenable for two years, and an entrance Science Scholarship, value 
£50, will be competed for on SEPTEMBER 29th and following days. 

Further information may be obtained from the Dean or the Resident 
ANDREW CLARK, Dean 


hysicians and Surgeons, and the other licensing 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 
HYDE PARK CORNER, W. 


The WENTER SESSION will commence on MONDAY, October rst, 
with an Introductory Address by W. H. Bennett, Esq., F.R.C.S., at 
4p.m. A Prospectus of the School and further information may be obtained 
by-personal application between 1 and 3 p.m., or by letter addressed to the 
DEAN at theHospital. 


Tt 
UNIVERSITY COLLEGE, BRISTOL. 


Principal—WILLIAM RAMSAY, Ph.D. 

The SESSION 1883-4 will begin on 8th OCTOBER. The College 
supplies for Persons of either Sex above the ordinary School Age the means 
of continuing their studies in SCIENCE, LANGUAGES, HISTORY, 
and AIT TURE. The CHEMICAL, PIYSICAL, GEOLOGICAL, 
and BIOLOGICAL LABORATORIES are open daily. The ENGINEER- 
ING DEPARTMENT includes Civil, Mechanical, and Electric Engineer- 
ing, and Surveying and Architecture ; and special arrangements have been 
made for practical work with various Engineers, Surveyors, and Architects 
in gad near BristfA. Information with regard to the Lodging of Students 
may be obtajned on application. Several SCHOLARSHIPS are tenable 
at the College. e Calendar, containing full information, price 6d., by post 8d. 
For Pospectu’ ané furtger information, apply,to - 

ALFREÐ ESTOCK, Refistraf and Secretary 
o 


*.* NATURE * ` 4 


TOch 4 1883" 
LIVING SBECIMENS+FOR, THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISTS’ ang NATURALISTS’ 
STUDIO, 57, NEWHAL STREET, BIRMINGHAM. 
e 


T. B. has last week sent to his subscribers the Infus®ia, Bursgria Trine 
catella, with drawing and descriptions He also been showing at his 
Stand 756 in the Fisheries Exhibition, ArguluS foliaceus, Gristatella muéedo, 
Lophopus crystallings, Stephanoceros Eichornii, ®imnias ceratophyla, Volvex 
globator, &c. © e 

Weekly Announcements will be made in thiseplace of Organisms T. B. 


is supplying. 
Specimen Tube, Ong Shilling, post-free. 


Twenty-six Tubes in course of Six Months Sor Subscription of £1 18., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Nine Pats, rs. eagh. 
a eo -_. ab + _ 





ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL,” 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1883-84 has commenced. Stugents intend- ` 
ing to join the Medical School should enter their es at once. 

Special Classes are held throughout the year Tor tye “ Matriculation,” 
‘‘ Preliminary Scientific,” and * Intermediate M.B.” Examinations of the 
University of London. ° 

All Hospital Appointments are open to Students withoutgextra charge, 

Scholarships and Money Prizesef considerable vaðue are awarded at the 
Sessional Examinations, as also several Silver and Gold MedMs. 

The Fees may be paid in one sum or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Students and for qualified Practitioners. 

Several Medical Pra@titioners and Private Families residing in the neigh-" 
bourhood receive Students for residence and superyjsion, and a register of 
approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Secretary, G. 


RENDLE, Esq, 
= W. M. ORD, M.D., Dean 


LECTURES ON METADLLURGY.— 
Mr. W. J. CLUNIES ROSS, B.Sc. Lond., F.G.S., wil give a Course 
of Thirty Lectures on Metallurgy at the City of London Coliggg, White 
Street, Little Moorfields. E.C., on Monday Evenings, from g to 1o. 
The First Lecture was delivered on MONDAY, OCTOBER 1, 1883. 
Fee for the Course 10s 6d. 








UNIVERSITY COLLEGE, LONDON. 


Prof. CORFIELD will open his Course of Lectures to Ladies on “The 
Laws of Health” (Physiology and Hygiene) by an Introductory Lecture, 
on TUESDAY, OCTOBER 9, at 3 p.m. 

The Hygienic Laboratory is open daily for Instruction in the Analysis of 
Water, Air, and Food, and other Hygienic Work. Demonstrator. Mr. 


C. E. CASSAL, F.C.S. 
TALFOURD ELY Secretary 


o O o m aama amama 

WANTED, for the MAHARAJAH’S COL- 
LEGE, Trevandram, 2 PROFESSOR bf WATHEMATICS and 
PHYSICAL SCIENCE. Salary for first three years, Rupees 400; 
next three years, Rupees 500; next four years, Repees 600 ; gpa during 
remainder of service Rupees 650 per mensem. Engagement erminable 
on either side at expiration of six years. Allowance for house rent, 
Rupees 50. Passage out paid. Pension, if incapacitated between seven 
and ten years’ service, 1274 15s.; between ten and twenty years, 173l. 
7s. 6d.; after twenty years, 36 gl Candidates are requested to forward 
applications, specifying age, qualifications, &c@ wit copies of testi- 
monials, to Col. R..M. MACDONALD, 80, Oxford Gardens, North 
Kensington, W. è 


___*ensington, Me Itat 
LECTURES TO LADIES ON HYGIENE. 


In connection with the Liverpool Science and Art Classes, Miss HELEN 
FRYER will give a course of about thirty Lectures on HYGIENE, and 
also a course on ANIMAL PHYSIOLOGY, on M INDAY EVENINGS, 
in the Lecture Room of, Philharmonic Buildings, 1, Falkner Street, ay 

ool. The first Lectufe of each Course will be given on MONDAY, 

ctober 8. Full particulars may be learnt on application by letter to Miss 
FRYER, 9, Sybil Road, Anfield, Liverpool. 


FRYER, 9, Sybil itoat, Ane STET oo o ooŘŘiħi, 
ECONOMICAL EDUCATION for SONS 


of GENTLEMEN, at SCHORNE COLLEGE, near Winslow. Terms 
for young boys Thirty Guineas per Annum, reduced for Brothers, 
Orphans, &c. Parental Reference as to Diet, Care, TeacMing, and 
General Efficiency and Comfort. Address, Rev. Dr JAMES. 


ee e A See 

BOOKS (Second-hand, Miscellanegus), Re- 
mainders, &e.—C. HERBERT, English and Foreign Bookseller, 60, 
Goswell Road, London, E.C. Catalogue free on receipt of, .Two 
Stamps. Libraries, Old Books, and Parchment purchased. 


DIAMONDS I} MATRIX. _ 
R. C. NOCKOLD, Miamond apd Orienfal Stone Cutter and Dealer, has 


on sale Specimens of the abag@ ; “also Cut Preci 
Precious Stones valued and baught. 


1%, FRITH STREET, SOHO, W. 





s Stones in all Colours. Gee 
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BRITISH ASSOCIATION. "+ Sale by Auction, : 

SOUTHPORT . MEETING. ° NATURAL HISTORY SPECIMENS. e S 
m MR. J. C. STEVENS will Sell by Auction, 


VICTORIA HOTEL, 


« FACING SHE PIER. . 
First-class Family Hotel i with every Comfort, at Moderate Charges. 


° ENY J. B. LAWRENCE, Manager 
(Late of Clifton Down Hotel, Bristol) 


* eGOLD, FINE CRYSTALLISED BARYTES, LARGE CRYSTALS 

PIS LAZULI, BLUE and YELLOW TOPAZES, PHENA- 
CITE, ZIRCONS, JORDANITE, CINNA BAR, GREEN and YEL- 
LOW BERYLS, DIOPTASE, KENGOTTITE, MIARGYRITE, 
RED and BLACK TOURMALINES, and KOTCHUBEITE. 


@o e COLLECTIONS. 
: BLOWPIPE CASES AND APPARATUS. 
RIVAIE LESSONS. 
ST OF F@REIGN ROCKS. 
CATALOGUE. 


SAMUEL H&NSON, 
” ° 277, STRAND, LONDON, 
gE. 3 Opposite Norfolk Street. 


les aaa a 
GEOLOGY AND MINERALOGY. 


Specimens Collecttns, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 
STUDENTS’ COLLECTIONS—SPECIAL. 

New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 


i * Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MICRO-PETROLOGY. 


A large series of Rocke Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava igpaitte, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitcl@tohe,e Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &cy 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c. 
ə THOMAS D. RUSSELL, 
48, ESSEX STREET. STRAND, W.C. 


MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


ge ee 
THE ENTOMOLOGIST’S MONTHLY 
as MAGAZINE. | 


© Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. DOUGLAS, R. McLacuLan, F.R.S., 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, E.R S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subject#conn@cted with Entomology, and especially on the Insects of 
the British Isles. 
Gwbscription—Six Shillings per Volume, 
mence with the June number in each year. 
Vols. L. to VI. (strongly bound in cloth) may be obtained by purchasers of 


NEW 











post free. The volumes com- 


the entire set to date, at the increased price of ros. each; the succeeding > 


vols. may be had separately or together, at 75. each, 
London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications. &c., should be sent to the Editors at the above 
@address. i e 


JOH. AMBR. BARTH, éditeur, > 
LEIPZIG, Johannesgasse’34. 
PERIODI C®A. 

Annalen der Physik unè Chemie. Herausgegeben von 


LBERT (von 1799 bis 1824), von POGGENDORFF (von 1825 bis 1876), von 

C? WIEDEMANN (seit 1877). Jährlich 3 Bde. oder 12 Hefte. 8°, M31. 
Beiblatter zu den Annalen der Physik und Chemie. 

+ geben seit 1877 von G. u. E. WIEDEMANN. Jährlich 12 Hefte. 8°. M x6. 
Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Journal fir technische und Sconomische Chemie ’’) herausge- 
geben von Erdmann, Schweitgger-Seidel, Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) erausegegeben von H. Korse und E. v. 


Merver. Jährlich 2 Bände in 22 Heften. 8°. M 22. 
Vollständige Verlagsverzeichifige werden jederzeit, auf Verlangen franco 
ee p . ® zugesandt. gP 
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RECENT SHELLS. (Foreign and: 


Herausge- , 


at his Great Rooms, 38, King Street, Covent Garden, on TUESDAY, 
October 9 at half-past 12 precisely, a Collection of Natural Histery 
BIRDS, ANTMALS,. 


Specimens from MADAGASCAR, comprisin 
, &e., &C-, coliecte@ and 


COLEOPTERA, SHELLS, BUTTERFLIE 
brought home by, Mons. L. HUMBL@T. 


° 
On View after Two the Day prior and Morning of Sale and Catalofues had. 


The 








« Orion” Tricycle, 









i Front Steerer, Double Driver, fitted 
! with either Patent Balamc® Gear, or 
ae Automatic Clutch. 
l=} The Lady’s Tricycle, with 
; 4 Light Framework, £12. 





i | 
ihe The #‘ Orion ”e Bicycle, 
j an acknéwledged Ai Maghine. 


t A 
a 





® 
o 


e 
PERAMBULATORS. 


The New Bassinette, fitted 
with Bicycle Wheels, Keversible 
Hood, &c., &c., from 39s, 





The Revolving Perambu- 
lator, which will turn in any position. 


The New Mefgallic Bassin® 
ette, the admiration of all who see it. 
LISTS FREE FROM 


HILL & MORTON, Trafalgar Works, Coventry. 


——e ee —_— = 


LELECTRICITE:; 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


_ REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale; seul journal tenant les lecteurs 
au courant de toutes les expositions électriques et de tous les 
ae progrés de l'électricité. 
Comité de Rédaction, ARMENGAUD JEUNE, 
résident ; 
A. BERTHON, E. BOISTEL, Fe BOREL, 
R. de COULON, W. de FONVIELLE, L. MAICHE, 
A. de MÉRITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Sig Months, tos. 7 
Agency for England and Colonies# . z bd 
LE FEVRE AND CO., ENGINEERS, ~ 
26, Buper Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 
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THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers” Interests. 
{seensing, Legal, and Parliamentary Matters. 
REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Serrtt TRADE 
RECORD. 8 
The Organ of the Country Brewers. 
«The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with b ewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from Pay quarter-day. 
Single copies rs. each. - Registered for transmission abroad. 
Offices—s. Bond Court, Walbrook, London, E.C. 


On the rst of every Month. 


JOURNAL OF BOTANY, 
vs ' BRITISH AND FOREIGN. 
Edited by Jaiges BRITTEN, F.L.S, British Museum. @ 
Conrents:—Original Articles by leading Botanistse—Extraéts. and 
Notices of Books and Memoirs.—Articles in i irl Botanical News.— 
Proceedings of Societies. 
Price rs. 3d. Subsoription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO, 54. Hatton Garden, E.C. 
am 
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19 CARAT GOLD. 


_BRAVELETS, 
''* BROOCHES, 
" NECKLACES. i 
e LOSKETS. 
THE VICTORIA Ut 
THE OWENS COLLE 


for the Session 1883-84. Price 3s. ; by 
Manchester: J. E. CORNIS "Lon 





e With New Pragace, pric 


PHYSICS OF T 


á BY 
S. TOLVER P 


This boqk deals with some of thrse 
phenomena‘in the direction in which mode; 
pally concerning the Ether or matter of spai 
of Motion, or the primary motiv: agent i 
calculations illustrating the immense quanti 
stored up or concealed within extremely mc 
by matter—Micluding a practical exposition « 
wegation. of Sound under the modern Kin 


Numerous papers (referred to in the ne 
Philosophical Magazine, Nature, &c., pust 
the present work. 


London: E. &F. N. SPON, 16, Charing 
New York. 





“Just Published, Crown 4to, 250 pp. : 


The PYRAMIDS & TEM 
By W. M. FLINDER: 
Containing an Account of Excavatigns 3 


during 1880-1-2; W&h the application of 
theories of the Pyfamids. 


‘London: FIELD a 
SIMPKIN, MARSHALL, & CO.: 
New York: SORIBNER 4 





“NATURE” SERIES.—N 
ThE CHEMISTRY of t 


PA WERIES of PLANTÉ and FAUE 
F.R.S., and ALFRED TRIBI 
nae at Dulwich College. Crown 8vo. 


© 7 © 
. _ MACMILLAN & CO., 


© 
SCIEN 
The following i 

MICHAEL FARADAY. 
THOMAS HENRY HUX 
CHARLES DARWIN. 
OHN TYNDALL, 

EORGE GABRIEL STC 
SIR CHARLES LYELL. 
SIR CHARLES WHEAT 
SIK WYVILLE THOMS( 
ROBERT WILHELM BU 





& ADOLF ERIK NORDEN 


SIR WILLIAM THOMS( 


Proof impressions of these, pi 
0 ° | the Set of 22 P 


THE P¢ 
Cheques 
OFEJCE OF “NATURE.” 29, 
° ° % 
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TO “NATURE.” 
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“he Continent, and all places 
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DVERTISEMENTS. 


12s. 6d. od. per Line ET 


s. d. 

ter Column... . o 18 6 
lumn., . . ... II O 
. . . . . e Ld . 3 5 o 
j . . 6 60 


ide a MA CMILLAN & CO. 
RD STREET, STRAND, W.C. 


f Societies 


ON DON 

DAJ, OCTOBER 10. 

,at -—On Asplanchna Ebbesbornii: Dr. 
d Method of Preparing Marine Embryo- 
ite Organisms for the Microscope: Edward 
ter Medusx: Peter Squire. 


TS OF THE*VOYAGE OF H.M.S. 
LLENGER.” 

th many Illustrations in Lithography and 
n Royal 4to, price 30s. Cloth. 


SIENTIFIC RESULTS 
‘CHALLENGER ” during the YEARS 
f Capt. G. S. Nares, R.N., F.R.S., and 
Prepared under the superintendence of 
n F.R.S., and now of Joun Murray, 
ists of the Expedition. 
had in Four separate Parts, XVIII. to 
PR 


ae the AREE by Prof. MORRISON 





TER by F. B. WHITE, M.D., 
, Part I. Plumularíidæ, by G. J. ALLMAN, 


ns of the Genus Orbitolites, by W. B. 
LD., &c. Price 4s. 

2: Published by Order of H.M. Govern- 
Co., John Murray, Macmillan & Co., 
E. Stanford, J. D. Potter, and Kegan 
slack, and Douglas & Foulis, Edinburgh; 
dges, Figgis, & Co., Dublin. 


ATCH? WHY! 
IE NEW 


ph Centre Second Stop Watch. 


Escapement Compensating Balance, Case 
ith Sterling English Hall-marked Silver, 
| Watch is usually retailed at £6 6s5.; our 
post, £2 15s. Warranted for Six Years. 
ENGLISH LEVER, with Sterling Sil- 
>, 42 10s. The GENEVA GENTLE- 
ie Silver Watch, 17s. 6¢. LADY’S 
4D 2 free by post for 30s. 
f every description and quality sent free 
OGRAPH PATCH COMPANY, 
HILL CROSS, COVENTRY. 


SPECIALITY. 


d almost the whole of our attention to 
‘ultivation of 


SELAGINELLAS, 


iTOCK in the GREATEST NUMBER 
JE, suitable for STOVE and GREEN- 
OR FERNERIES, and other purposes. 


ntervals during the year, giving extremely 
be had free on ee eee 


IRKEBHEAD, 


f° NEAR MANCHESTER. 


— —4—____ 
e LIGHTNIN 


Experience, accumulated si 
conclusively that a Conductor | 
of all appliances for the protec 

destruct 


NEVA. 


COPPER LIGI 


As applied to all kinds of Bu 
with unvarying success, is th 
the Cheapest Conductor ever c 

It is sime in its application 
only ONE SHILLING per F 
in any storm. 


R. S. N 


130, STRAND, W.C. ; 3¢ 
68, ANDER; 
MANUFAÊTORY 


SECON 
GR | 


CHEMICAL 


PRICE 


A CATALOGUE OI 


ILLUSTRATED, C 
Demy 8vo, 480 pp. 


Most Complete an 


JOHN J. GRIFFIN AN 
LC 


NOTICE 
JAMES 


SCIENTIFIC IN 
73, FARRINGI 


(LATE oF 5, BRI 


HOW’S STUDENT’S MICE 
Rock Sections and 


“ If properly prepared, there is 
or more wholesome prepa: 
cocoa.” ” —Food, Water, ai 
Edited by Dr. Hassall. 


J. S. FRY & Sı 


BEST BLA‘ 
DRAPER’S 


DIFFERING FROM AN 


Writing becomes a pleasure w 
by the principal Banks, Public 


It writes almostinstantly Full 
Does not corrode Steel Pens. 
Iscleanly to use, and not liablet 
Can be obtained in London, 
don Street ; W. EDWARDS, O|] 
Street; J. AUSTIN & Co., 


BEWLEY & | 


HOLLOWAYS: 


For BAD BREASTS, 

effectually rubbed on t 
THROATS, BRONCHITI 
GOUT, RHEUMATISM, a: 
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"EY AND PEAR, ` 


Appointment to the Royal Institution of Great Britain, | 
SUCCESSORS TO W. LADD & CO., 


INSTRUMENT MANUFACTURER Se 
REET, REGENT STREET, LONDON, W. 


PORTABLE TESTING GALVANOMETE!] 


> APPARATUS OF ALL KINDS. 
XSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


“RATED CATALOGUE, PRICE SIXPENCE. 


ERS FREE FROM ARSENIC. 


M WOOLLAMS & CO., Manufacturing Paper Stainers 
ARE THE Onentas MAKERS OF 

TISTIC WALL PAPERS, Guaranteed Free from Arsenic. 

—110, HIGH STREET, MANCHESTER SQUARE, LONDON, V 


fay be o»tained of all Decorators. Special Prize Medal, Sanitary Institute. e 
tional Medical and Sanitary Congress. Silver Medal, National Health Socie 


ISLE 
UCTORS. g, © h Y & Co, 


OPTICIANS, 
4, Essex Street, W.C., and 
of the Patent Solid Copper | I 72, BROMPTON ROA D, 


zths without Joints, beg to e ` 
heir own make of the above (Close to South Kensington Museum.) 
rculars and Announcements 
ieur F. Michel in such an À : 
ges eee THE HARMONOGRAP 
; were given to the Trades- | An Instrument for Drawing various Curwes known to Scientific S 
sssed and given to Messrs. Harmonic Vibrations. 


Monsieur F. Michel. A list 
bove Invention, and also a Prices from £3 ros. to £21. 





have also been put forth by DE LA RUE'S CHLORIDE OF SILVER BATTER 
| state, as is the fact, that : 

dings and supplied the said Price ss. per Cell. e 
tien that these Tradesmen MANUFACTURED AND SOLD WHOLESALE AND RETAIL H 


ist. A comparison between l 
ie Circulars which are now S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDO 


A oe ai All Materials supplied for Experimental Purposes. 
sed to employ ‘Agents and Price Lists of R Sh “te Acoustic Apgaratus, with Dra 


s Description he Hagyonogra t, Post Free, 2d. 
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e (J 
” œ t NEW sopt BY PROFESSOR HUXLEY, P.R.S. MACMILLAN’S $s. 67. SERIES. New Volumes. ; ° 
E LECTURE, 1883, and other Papers A GREAT TREASON. A Story of the War gf In- 
as ee “BECTU: P. R. S., LL.D., “Syo. p , ae By MARY HOPPUS. Two Vols. Greya 8yo gi. 


| ready. 
ok NEW BOOK BY THESLATE JOHN RICHARD GREEN. 


THE CONQUEST OF ENGLAND. By John Richard THE MIZ MAZE; or, The Winkworth Puzzle. A 


GREEN, M.A., LL.D., Author The Making of England,” Story in Letters by Nine Authors. Crown 8vo. 
With Maps. Demẹ 8vo. THE EXP ANSTON OF ENGLAND. Two Courses 
è ~ 
DR. MORITZ BUSCH’S NEW WORK ON PRINCE BISMARCK, of Lectures. ‘By J SEELEY, N.A., Regiu® Profe gor oMMMode ni 
OUR CHANCHIeLOR, i in, his relations to German History in the piveiity of cone ees: Fellow of Gonville d: an ae 
e ae pe ee and i i Private Life. By DR. MORTE College, &c. gCrown 8vo. 45. 0d. @ one 
B Translated into English by W. BEATTY KINGSTON, Author 
of “ William I., German aa Two Vols. Crown 8yvo. CAMPING « AMONG ere By ak i 
; ST. JOHNSTON. Crown 8vo. 
FREDERICK *,DENISON MAURICE. His Life 


o 
and Letter A Memoir. Edited by his Son, LIEUT.-COLONEL RAI OF PLACES. B * Henr James 
FREDERICK MAURICE. With Portraits by SAMUEL LAWRENCE PORTRAITS aa ae The Sere Ae 1 Ye. ao a Sen: 7 


engraved by C. H. Jrens, and Lowes Dickinson engraved by FRANCIS 


ar MRS. LORIMER: A Sketch in Black amd White. 
DUNTZER'S LIFE OF GOETHE. Translated by By LUCAS MALET. New Edition, Crown vo. 


T. W. LYSTER. With Illustrations. Two Vols. Crown 8yo, FRENCH POETS AND NOVELISTS. BY Henry 


HECTOR BERLIOZ, THE AUTOBIOGRAPHY OF, AMES, Cone ‘“The American,’ The Europeans,’ &. New 
EGYPT: AN® THE HOYPTIAN QUESTION. By GOLDEN TREASURY SERIES. New Vulume; 


Yea Resine WALLACE. M.A., Author of “Russia: A Six | SELECTIONS FROM COWPER’S POEMS. With” an 


Svo Introduction by Mrs. OLIPHANT. With a Vignette. r&mo. ees KA 
NOTES ON THE CAUCASUS. By Wanderer. 8v0. sauces 
° [Ready. | SELECTIONS FROM COWPER’S LETTERS. By the? 
Bae HIGH ALPS OF NEW ZEALAND. By SaN P T Editor of the lobe Edition” of Com pers z 
W@LLIAM SPOTSWOOD GREEN, M.A., Member of the English 
Alpife Club. With Maps. Crown 8vo. OE 
SAMOA, A Hundred Years ago and long before. À : 
Together with Notes on the Cults and ABO as of Ees other HENRY JAMES S NOVELS AND TALES. In 
Tslarf@s in the Pacific. By GEORGE TURNER, LL.D., of the Fourteen Volumes. 18mo. Paper Wrappers, rs. each Volume: Cloth 
F London Missionary Society. With a Preface by E. B. TYLOR, F.R S. binding, 1s. 6¢. each Volume. 


With Maps. Crown 8vo. ° 
PORTRAIT OF A LADY. 3 vols. 

THE VOYAGE OF THE VEGA, ROUND ASIA | RODERICK HUDSON. 2 vols. 
AND EUROPE. By Baron A. E. VON NORDENSKJOLD. | WASHINGTON SQUARE. 1 vol. 


THE AMEIMCAN. eval-. 
THE EUROPEANS. vol 
CONFIDENCE, &e :w L 





Translated by ALEXANDER LESLIE. Popular Edition. With Portrait, | DAISY MILLER, &c. 1 vol.e SIEGE OF LONDON, &e sol 
Maps, and Illustrations. Crown 8yo. 6s. (nemediately. THE MADONNA OF THE FU-| AN INTERNATIONAL EPI- 
INVESTIGATIONS IN CURRENCY AND FINANCE., | 00S ve a teaes 
By the late W. STANLEY JEVONS, LL.D., MA, F.R.S. With NEW BOOK BY SIR SAMUEL W. BAKER. 
gon ee TRUE TALES FOR, MY, GRANDSONS, , BY. Si 
THE PRIVY COUNCIL. An Essay. By A. V. ALA. By Dig Sete 
CEY, B.@.L., Hon. LL.D., te a patia | er ies oe of With numerous Illustrations by W. J. Hennzssy. Grown vo % 
2 cog: rA in "the University of Oxford, and Fellow of All Souls NEW BOOK FOR BOYS BYgWILLIAM» BLACK. e 
ADVENTURES IN THULE: and thor Sta ies. 
CHARLES LAMB'S PLAYS, POEMS, ESSAYS, 8c. |“ py WILLIAM BLACK, Anthor of “The Swange Adventures of = 
Bick by AEREN AINGER, ALA., Editor of Essays of Elia,” Phaeton,” ‘‘ Madcap Violet,” &c. Crown 8vo. ý 
o YNIFORM WITH THE EVERSLEY EDITION OF CHARLES MRS. MOLESWORTH’S NEW BOOK : 
KINGSLEY’S NOVELS. Two i LITTLE WALES, ql By, Mrs, Molesworth, 
THE WORKS OF RALPH WALDO EMERSON. In Kio oee a ee EO O me A 
Six Volumes. Vols. lt to. now rendy. Globe vo.. ss. each. Illustrations by WALTER CRANE. Crown 8yo. 
o ANIES, with an Introductory Essay by JOHN i : 
| MORLEY. Globe fvo. pis ateoa S RI d HANNAH TARNE. A Story for Children. With 
Illustrations by W. J. HENNEssy. Crown 8vo. 
e SIR FRANCIS HASTINGS DOYLES POEMS. e 


Collected Edition. Crown 8vo. NEW ILLUSTRATED BOOK BY AMEDEE GUILLEMIN 
LYRICAL RECREATIONS. By Samuel Ward. | ELECTRICITY AND MAGNETISM. A Popular 


Fcap. 8vo. Treatise, By AMÉDÉE E NN Author of Me orces of Nature,” 
; e Applications o ysical Forces,” &c. ranslated art Edited, 

ENGLISH MEN OF LETTERS. Edited by Jonn MorLEY. with Additions and Notes, by Prof, Sinvanus P. Tuon R Author 

of * Teea 7 Lessons in Electricity," &c. With nume: us flustra- 


MACMILLAN’S 6s. POPULAR NOVELS. New Volumes. 


E IST 
SHANDON BELIS, By Wiliam Black, Author of | THES GREER Pips de Win finmatens tae p ET S 
New Edition. Crown 8vo. 6s. [Reaady. p z 


UNKNOWN TO HISTORY: A Story of the Captivity Erie E ate a a ee eas O r e 
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„ASTRONOMICAL TELESCOPES. 
.° : a _ FINEST POSSIBLE QUALITY, ` P » ° 
: ° “2him. Wray Lens, best mounting, &c., &c. £5 o | 34in. Wray Lens, best mounting, &c., &c. 41 
2 aA 2yin. e ° do. Go. . do. A7 To |} gin. do. do. e dda £2 
o e 3m o do. do. e ‘do |. £12 10 44in. do. do. do. è La 
THE STUDENT’S EQUATOREAL, with 


3zin. lens, our own make, 3 Eyepie&es, &c., Equatoreal Stant ... £1 
° . _ New Illustrated’ Catalogue, 3 stamps. af 
THE © SLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor, to’ fit it td any 
: telescope for Photographic Solar Spots, &c., complete”... a Pre à se sal ss bie ia z 
“LE MERVEILLEUX” 4 plate, complete dry plate apparatus 


á 
“LE MERITOIRE” 4 plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &c. &c, £ 
THE “INSTANTOGRAPH,” with best gens, instantaneous shuttdr, screw motion to tai] board, and evelty recente 

improgement... 9 ... as Sas 5 see ae : tee -A 


e m o Illustrated Photo Catalogue 2 stamps. = ° 
s J]. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 
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e NEW INDUSTRY—CEYLON TEA. i 


e an. Bet b, d £ 
° 
“THE most enterprising of the planters in the Island of Ceylon have recently turned their 
attention to growing Tea on their estates with the most gratifying results. The quality eens tas 
produced supplies a need that has been urgently felt, viz. a Tea possessing the flavour of China Tea without its weakness, an: 
® fulness of Indian Tea without its astringency—in fact, these Teas are almost exact counterparts of the old-fashioned Ka 


and Souchongs of China so much appreciated by connoisseurs in.former years. The cultivation is rapidly spreading, and, h 
e® = agranged forssupplies of the best qualities, we lose no time in advising the public of this new Tea district. ° 
e e 
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ELLIS. DAVIES & Co, 44, Loro s™&tVERPOO 


Printed by R. Clay, Sons, AN9 TAYLOR, at 7 afd 8, Broad Street Hill, Queen Victoria Stfeet, in the Chy of London, and published by 
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E E. BECKER & CO. ‘GRACE’S NEW DIRECT VISION 


MANUFACTURERS AND IMPORTERS OF 


CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS , . 




















Pure and Commercial Chemicals, 
MICROSCOPIC REAGENTS &SUNDRIBS, 
eo ©, 
CHEMICAL BALANCES, SCALES, & WEIGHTS. | 






































: spas sO Mr. JOHN BROWNING begs to direct attention to tl 
’ R. y egs to direct attention to the 
VOSS'S ELECTRICAL MACHINES advantages of this very powerful, portable, and efficient Instru- 
- AND ment, which will divide the Sodium lines or A D lines in the 
, Solar Spectrum, and show the Rain-Band as Seffrate Lines ; it 
LANCELOT’S ACOUSTIC APPARATUS. ' is provided with a fine motion focusing arrangement, and it is 
po ee applicable to every purpose fôr which a Direct Vision Spectro- 
s ; : . sccpe can be used. 
SS a aa Price in Morocco Leather Case, £8 8s. 6d. 





: JOSEN BROWNING, 
Fs E. s BECKER SL CO. Optical and Physical Instrument Maker to ŽI, M. Governmetiing 


ff, MAIDEN LANE, COVENT GARDEN, Lonpon, W.C. 63, STRAND, LONDQN, W.Ç. 
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-e NEGRETTI & ZAMBRA, 
OXFORD STREET, WES We ND 3 AND Opticians and Scientific Instrument Maker guy 
MANSION HOUSE BUSLDINGS, CITY, To HEr MAJESTĘ THE QUEEN, , è 
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. MICROSCOPIC OBJECTS °’ 
Of suerlative perfection, illustrating Histology and every branch of 
e Microscopy. 


~ 


o Catalogues post free and gratis on application, 


: NEW. EDITION» 1880, NOW READY, 


EDMUND WHRELER, 48n, T ollington Road, Holloway, London, N. 
.GEOGRAPHICAL DISTRIBUTION. 


_ One Higndrell and Fifty Species of Marine Shells, guaranteed collected 
living at Sin@apore, including Aspergillum, Fistulana, Crasgatella radiata, 


. Phorus solaris, Pleurotoma tigrina, and many other Intere®ing Species, for 


Sale at £2 ros. per Set, or for Exchange for similar Local Series. Lists on 
Application.—Apply to G. F. CLARKE, 85, Salisbury Road, Liverpool. 


BIOLOGY. -e 


Mr. J.J. PARKER will give a Course of Lectutes and Practical Lessons 
at the City of Lendon College, White Street, Mc@®rfields, E.C.. on Friday 
Evenings from 7 to 8. e e 
For Pa@iculars apply to the SECRETARY. 
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‘RQVAL AGRICULTURAL SOCIETY OF 


ENGLAND. n 
AGRICULTURAL EDUCATION. 


The Examination of Candidates for the Society’s Junior Scholarships, value 
£20 each, Will take place simultaneously in the Society’s Rooms and at the 
Schools from which Pupils are entered, by the Head Master, on NOVEM- 
BER 13 and 14. 

Entries close on OCTOBER 15. 

Copies of the Regulations may be had on application to 

H. M. JENKINS, Secretary 

12, Hanover Square, London, W. 


o, ST. GEORGE’S HOSPITAL 
- MEDICAL SCHOOL, 
HYDE PARK CORNER, W. 


The WINTER SESSION will commence on MON DAY, October rst, 
with an Introductory Address by W. H. Bennett, Esy., F.R.CS., at 
4p.m. A Prospectus of the School and further information may be obtained 
by personal application between 1 and 3 p.m., or by letter addressed to the 
Dean at the Hospital. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER@ESSION of 1883-84 has commenced. Students intend- 
ing to join the Medical School should enter their names at once. 

Special Classes are held throughout the year for the ‘* Matriculation,” 
‘Preliminary Scientific,” and “ Intergediate M.B.” Examinations of the 
University of London. 

All Hospital Appointments are open to Students without extra charge, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinataons, as also several Silver and Gold Medals. 

The Fees may be paid in one sum or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and special arrangements are 
made fg Students entering in their second or subsequent years, also for 

genial tud=nts and for qualified Practitioners. 

Several Medical Practitioners and Private Families residing in the neigh- 


hd jected viele ie Students {pr residence and supervision, and a register of 


approved lodgings is kept in the Secretary’s office. 
@ rospectuses ang all particulars may be obtained from the Secretary, G. 


RENDLE, Esq. 
W. M. ORD, M.D., Dean 
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ARISTOTELIAN SOCIETY 
FOR THE SYSTEMATIC STUDY OF PHILOSOPHY. 


The FIFTH SESSION will ona on OCTOBER rs. at 8, John Street 
Adelphi, at 7.30 p.m., with an ADDRESS by the President, Mr. SHAD- 
WORTH H. HODGSON, M.A., LL.D. Subject: " The Two Senses of 
REALITY.” 

Cards of Admission and other Particulars may be obtained from the 
Hon. Sec., Dr. SENIER, 1, Bloomsbury Square, W.C. 








BEN NEVIS OBSERVATORY. 


The practical work of the Observatory will be commenced on the 17th 
instant. All those who intend subscribing to the Fund, and ail the Ladies 
eand Gentlemen who have been collecting, are requested to intimate their 
Subscriptions to the Hon. Treasurer before the above date. as Ít is desirable 
to have the List as complete as possible at the opening of the Institution. 
OHN MURRAY, Convener, 
AMES SANDERSON, Hon. Treasurer, 
HOS. STEVENSON, Hon. Secretary. 


o 

All ®.etters te be addressed to Dr. James SaMberson, Scottish Meteoro- 
logical Saciety, 122, George Street, Edinburgh, to whom Cheques may be 
made payable. 
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A LARGE,and HANDSOME GEOLOGI- 


1 Collection for Sale, or would be Disposed of in Portions to suit 





Suchet Aan CoLLEaçoR, 106, Finch Road, Handsworth, 
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° NATURE ° 


[Oct 11, 1983. 
LIVING SPECIMENS, FOR HE MICROSCOPE. 


THOMAS BOLTON. MICRBSCHPSSTS’ and NATURALISTS’ 
STUDIO, s7 NEWHALL STREET, BI@MINGHAM. 


b 

T. B. has last week sent to his s@scribers the Marine Entomostraca, 
Idya furcata, with drawing and deStription. He has also been ahopitg 
at his Stand 756 in the Fisheries Exhibitiog, Argulus®fultaceug, Marine 
Diatoms, Leptodora hyalina, Cristatellasmucedo #Zoothamnium arbuscula, 
Spirostomum ambiguum, Melicerta ringens, Volvox globator, &c. 
_ Weekly Announcements will be made in thisSlace of Organisms T. B. ° 
is supplying. bad e 


Specimen Tube, One Shilling, post-free. e 


Twenty-six Tubes in course of Six @onths for Subscription of £1 $5., . 
ar Twelve Tubes for tos. 6d. e . 


Portfolio of Drævings, Nine Parts, rs. each. 


8 and 9, York PLACE, BAKER QrReRT, W. 


The PROFESSORSHIP of ANCIENT and MODERN HISTQRY is 
now Vacant. applications andgVestimonials to be sent to the SpcRETARY 


not later than October 15. 
B. SHADWELL @on. Sec. 


LECTURES ON METAIL*LURGY— 
Mr. W. J. CLUNIES ROSS, B.Sc. Lond., F.G.S., will gie a Course 
of Thirty Lectures on Metallurgy at the City of Londg College, White 
Street, Little Moorfields. E.(g, on Monday Ewenings, from g to Io. 
The First Lecture was delivered on MONDAY, OCTOBER 1, 1883. 
Fee for the Course ros 62. 


ECONOMICAL EDUCATION for SONS 
of GENTLEMEN, at SCHORNE COLLEGE, near Winslqw. Terms 
for young boys fhirty Guineas per Annum, reduced for Brothers, 
Orphans, &c. Parental Reference as to Dies Care. Teaching, and 
General Efficiency and Comfort. Address, Rev. Dr. JAMES. 


BOOKS (Second-hand, Miscellaneoys), Re- 
mainders, &¢.—C. HERBERT, English and Foreign Bookseller, 6o, 
Goswell Read, London, E.C. Catalogue free gn receipt of Two 
Stamps. ‘Libraries, Old Books, and Parchment purchased. 


TO ASTRONOMERS. .* e 


Intending Purchasers of Telescopes should sefd for ‘‘ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.}, and '‘ Appendix,” containing important Testimonials 
as to their efficien®y, &c.,&c Post free Nine Stamps. © 


G. CALVER, F.R.AS., 
HILL HOUSE, ` 
WIDFORD, 

CHELMSFORI). 

N.B.—Second-hard Reflectors and Refractors frequently for Sale. 

GEOLOGY AND MINE RALOGY. 
Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display ofSpegmens in Museums, &c. 

STUDENTS’ COLLECTIONS—SPECIAL. 
New Lists of Collections, Cabinets, Books, Sections & Rocks an@Minerals 
for Microscope free on application of 


JAMES R. GREGORY, 
Extensive Geological Stores, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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S. HENSON, 277, Strand, London, has yst 
RECEIVED some SPLENDID EXAMPLES of ARBORESCENT 
GOLD, FINE CRYSTALLISED BARYTES, LARGE CRYSTALS 
of LAPIS LAZULI, BLUE and YELLOW TOPAZES, PHENA- 
CITE, ZIRCONS, JORDANITE, CINNABAR, GREEN and YEL- 
LOW BERYLS, DIOPTASE, KENGOTTITE, MIARGYRITE, 
RED and BLACK TOURMALINES, and KOTCHUBEITE. 

® COLLECTIONS. "2. 

e BLOWPIPE CASES AND APPARATUS. 

PRIVAIE LESSONS. 
NEW LIST OF FOREIGN ROCKS. 
e CATALOGUE. 


SAMUEL HENSON, 
2773 STRAND, LONDON, 
Opposite Norfolk Street. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, #plite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., rs. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Poraminifern, Sponge Stgtture, Corals, Shells, Xanthidix, 

e 


&e. Š 
i THOQaASD. RUSSELL, 


48, ESSEX STREET, STRANO, W.C. 


| " Oct. II, 1883] 
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Newspaper and Review fh tre French Language. *Politics, Literature, 
Science, Art, Varietics tesa Price 2d., yat Booksellers, and at 
the Railway Bookstall® fice, 491, Strand, W.C. 


LA SEMA®NE F RANUAISE : Journal Francais pour 


Angleterre : Politique, Lit@rature, Sciences, Arts, Variétés, Nouvelles, 
@ et Notes Un exemplaire p@t la poste, 2}... en timbres poste. Abonne- 
e ment fr8nco par |g poste—un an, ros, 10d.; six mois. 5s. 5a. Prix 2d. 
chez tous les Lø Mres eteux gares des chemins de fer. On s’abonne 
aux bereaux, 441. Strand, Londres, W.C. 


lA SEMAINE FRANCAISE.—“‘La Semaine Fran- 


çaise’ has be€n brought out in London for t@e benefit of those English 
readers who m4y wish to study contemp rary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
Tt certainly merits succes — Graphic. 


°. LA SEMAINE FRANCAISE.—“ The numbers before 


°°. JOH. AMBR. BARTH, éditeur, 


us are full of good things. . .. will be far better for mest than any 
one of the best papers published in Paris itself. We are much pleased 
with the charac#@r of it, and believe it will be highly valued in all those 
many fousehol& where French is cultivated. ‘lhe printing is very well 
done.”’—Oveer. 


e TERMS or SUBSCRIPTION :— Ss d. 

e Three Months .. .@  . ei asi 2 9 
° Six i exe eee << iua asa wae ABS 5 
Twelve cae Io 1x0 


+} 


see .. @ -.. wee 
` o P.O.O. payable to A. Cristrx. 


j Publishing Offce, 441, Strand, W.C. 
NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Le@&idowners, Farmers, Residtnt Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is publithed every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention ef Land Agents is diregted to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Pifce 3d. By post 34¢. Annual Subscription, payable in advance, 14s. 
eo ae High St., Edinburgh ; and 145, Queen Victoria St. London, 


Money Orders pafabfe to Charles Anderson, Jun., Edinburgh. 














@ LEIPZIG, Johannesgasse 34. 


PERIODICA. 
Annglen der Physik und Chemie.. Herausgegeben von 
GILBERT (von 1799 bis 1824), von PoGcENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877). Jährlich 3 Bde. oder r2 Hefte. 8% Mar 
Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u- E. WIRDEMANN. Jahrlichi2Hefte. 8° 4716, 


Journal für praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Journal fiir techaische und dconomische Chemie ’’) herausge- 
geben von Erdmann, Schweigger-Setdel, Marchand, Werther; (bis 
1869). Nene Folge (seit 1870) herausegegeben von H. KoLse und E. v. 
Mayer. Jährlich 2 Bände in 22 Heften. 8°. . 22. 

Volistindige Verlazsverzeichnisse werden jederzeit, auf Verlangen franco 

r ® zugesanűt. 


@ Onthe rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
FrxDERmMK Bonn, F.Z.S. I Jonn A. Power, M.D. 
Epowarp å, Fircu, F.LS s J. Jenner Warr, F.L.S. 
F. BUcHANaN Wuitr. M.D. 

Contains Articles by well-known Entomologists on all Branshes of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirnoGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. e 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLDGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 


ee _—_— e ee ewe ee ee 





Original Articles by well-known naturalists in every branch of zoology; 
habjts of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history bodka. Occasional translations from foreign zoological 


journals of importantennd interesting artiglgs in various branches of zoology. 
ere are occasional woodcutsPe » 


efOHN VAN VOORST, 1, Paternoster Row. 


L) 
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LA SEMAINE FRANÇAISE: a Weekly |, 
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te 
The “ Orion” Tricycle," 
Front Steerer, Doudle Drive®, fitted 


with either Patent Balangge Gear, or 
-Automatic Clutch. 


The Lady’s Tricytle, with, 
Light Framework, £12, 
Se aes 


è 
f,.The “ Orton ”» Bicycle, 
an acknowledved Ar Machine. 


PHERARMBULATORS. 


The New Bassinette, fitted 
with Bicycle Wheels, Reversible 
Hood, &e., &c.* from 39s® 

> 





—e 
The* Revolving Perambu- 


lator, which will turn in auy p>ition. 





ette, the admiration of all who see it, 
LISTS FREE FROM ; : 
HILL & MORTON, Trafalgar Works, Coventry. 


LELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vop 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lectegrs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité. °. 
Comité de Redaction, ARMEN GAUD JEUNE, 
resiaent ; 
A. BERTHON, E. BOISTEL, F. BOREL, >œ 
R. de COULON, W. de FONVIELLE, L. MAICHE, 
A. de MÉRITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. 3 Six dfoznths, 10%. 
Agency for England and Colonies— 
LE FEVRE’AND CO., ENGINEERS, 
26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent posgfree. 
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Now ready, Crown 8vo, price ros 6a” 


ELEMENTARY APPLIED MEGHA. 


NICS. By THOMAS ALEXANDER. C.E., Professor of Engineering 
in the Imperial College of EngineeMing, Tokei, Japan@and ARTHUR 
WATSON THOMSON, C.E.. B.Sc., Profesor of Fnginpeijaz at the 
Royal College, Cirencester. Parell. 'TRANWERSE STRESS ; Upwards of 
15o Diagrams and 200 Examples carefully worked out; new and 
complete method for finding, at every point of a beam, the am+unt ofghe 
greatest bending moment and shearing force during the transit « f any set 
of loads fixed relatively to one another—¢, 2. the wheels of a locomotie: 
continuous beans, &c., &c. 


bard 


The New Metallic Bassin- » 


“The student who should carefully read it and conscientivusly work * 


through the examples, would acquire a knowledge, theoretically sound and 
practically useful, of this part of applied mechanics which he could not gain 
with the same labour and in the same time from any other bouk which ias 
been published on the subject.” — Nature. 


MACMILLAN & CO., LONDON 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. = 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Douctas, R. McLacucan, FRS., 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S., and H. T. Stainton’ E.R.S 

This Magazine, commenced in 1864, contains standard articles and ngtes 
on ali subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Sjx Shillings per Volume, 
mence with the The number in each year, . 

Vols. I. to VI. (strongly bound in cloth) may be Sbtained by purchasers of 
the entire set to date, at the increased price of ros, each; the succeeding 
vols, may be had separately or together, at 7s. each. 

London: JOHN VAN WOORS', r, Paternoster Row. 
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: ə Secon yfstex .. © €. J. SCOTT, Eso., B A., Scholar and Prizeman (Camb.) g 
FIRST MATHEMATICAL MASTER isi i THOS. HUGH MILLER, E@d B.A. (Camb.), 
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Professors. 


- The Rev. W. H. DALLINGER, F.R.S., has undertaken the 
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CHEMISTRY is taught by 


PROFESSORSHIP of NATUR 
ACTICAL ZOOLOGY, BOTANY, &c. 
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taught by A. H. ALLEN, Esa, F.C.S. SCHOLARSHIPS are AWARDED worth, in the aggregate, 300/. a year. 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficiency. à 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MAST, ER. 


' PHYSICS OF THE ETHER. 
Ma 5. TOLVER PRESTON. | 


This book deals with some of those interesting dynamical views of 
phenomena if the direction iñ which modern science is advancing —princi- 
pally concerning the Ether or matter of space, viewed as a genera! Source 
of Motion, or the primary motive agent in molecular motions, &e.—with 
calculations illustrating the immense quantiges of energy capable of being 
stored up or concealed wéthin extremely moderate limits of space pervaded 
by matter—including a Practical exposition of the mechanical mode of pro- 
pagation of Sound under the modern Kinetic Theory of Gases, &c:, &c. 


Numerous papers (referred to in the new Preface) and published in the 
Philosophical Magazine, Nature, &c., push forward the ideas contained in 


i the present work. b 
London: E. & F. N. SPƏN, x6, Charing Cross, and 35, Murray Street, 
© a e New York. 
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THE BOTANIC STAND. A Means of 


Agreeable Instruction in the peerubipe of the Natural Order of Plants. 
By THOMAS TWINING, Author of “Science Made Easy,” &c. 


® London: DAVID BOGUE, 3, St. Martin’s Place, W.C. 
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JOURNAL OF BOTANY, 


» .* BRITISH AND FOREIGN. ® 
: Edited by J&srus' Britten, F.L.S., British Museum. 
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London ae EST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
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PROFESSOR PETERS’ STAR CHARTS. 
CELESTIAL CHARTS for the EQUINOX 


1860°, made at the Litchfield Observatory at Clinton, New York (last 
Comparison with the Sky during 1882). By De C. H.&, PETERS. 
First Series: 20 Sheets in Folio, re IOS. . 
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SUNBEAM TREASURES.—A Description 
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WRIGHT, F Z.S., F.R.G.S. "All who have read the ' Voyage of 
the Sunbeam’ should procure a copy. William Clowes and Sons, 
Limited, 13, Charing Cross, W.C. 


Copies can be had from BRYCE-WRIGHT, 204, Regent Street, Y. 
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can haye the cost of carriage TO and FROM the Subscriber’s Residence 
PREPAID in London. 


e 
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c. GRIFF PIN'S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREQ. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete gnd Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
e *, LONDON, W.C. 


sC. TISLEY & Oo, 


a OPTICIANS, 


bi72,,BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


ait Fixed Slits ... ... 30/- each, 
ith Adjustable Slits ... 40/- s 
Copy of an Unsolicited Testimonial from 


JOHN SANFORD DYASON, Esq., F.R.G.S., F.M.S., 


Memba of Council of Meteorological Society. 
“* Boscos: L GARDENS, N.W., September 19, 1883. 


‘l HAve been working with a Pocket Spectroscope, which I had of you, 
in the higher Alps—in the vicinity of Monte Rosa and the Matterhorn—the 
Gemmi and other Alpine Passes. It has answered every purpose in a most 
Satisfactory manner.”’ 


To §. ©? TISLEY & Co., 


172, BROMPTON Roan, S.W. 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivationof © 


FERNS AND SELAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes, 
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DIAMONDS IN MATRIX. 
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LIGHTNING CONDUCTORS. . 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequ&te size is the kest 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. ° s 


NEWALL Ir & Co.’ 


PATENT 


COPPER LIGHTNING CONDUCTOR,, 


As applied to all kinds of Buildings and Shipping in all pats o the world 
with unvarying success, is the most Trustworthy, most Effe&tive, and also 
the Cheapest Cenductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it cost 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm. 
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130, STRAND, W.®Ù, ; 56, WATERLOO ROAD, LIVERPOOL: 
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Photographic Apparatus Makers, œ 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
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ELECTRIC SECTION, 72pp. PHOTOGRAPHIC, 64pp. 
26, LUDGATE HILL, LONDON, E.C: also % 
34 and 4, LITTLE BRITAIN, and 9, KIRB 


ACCIDENTS !—64, CORNHILL. 


NO MAN IS SAFE FROM ACCIDENTS: 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Ci m- 
pany, insuring against Accidents of all kinds. Subscribed Gapitil, 
41,000,090. Paid-up Capital and Reserve, £2 50,000. Moderate Premi: n s. 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
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Patent Lever Chronograph Centre Second Stop Watch.® 
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This splendid Watch is usually retailed at £6 6s.: o® 
price, free by post, £2 158 Warranted for Six Years. 
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SOLID GOLD WATCH free by post for 308. 

; Jewellery of every description and quality sent free 
from CHRONOGRAPH WATCH COMPANY. 
HILL CROSS, COVENTRY. 
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A Fortnightly Paper devoted to the Protection of Brewers’ IntBrests, 
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REVIEW OF THE MALT anp Hop TRADES; AND WINE AND Sririr Traps 
RscorD. e 
The Organ of the Country Brewers. 
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Tuesday, and is the only journal officially connected with brewing interests. e 
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Sing.e copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 
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Wochenblatt zur Verbreitung der Fortschritte in den 
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Herausgegeben von Dr. WILHEM SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Spaci. 
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mence the XVIth volume, e pa z 6 
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ain i | This is a series of Transparent: Designs from the simplest to the most 
elaborate, enabling any person with a reasonable amount of taste and inge- 
nuity to produce Patterns on Windows, having all the beauty of real Stained 
Glass, at a very small cost. The advantages of this invention will be appre- 
4 | ciated when it is considered that so many windows have a disagreeable 
‘ outlook, which can now, by means of the Patent Decoration, be shut out 
rom view, and the beauty of the interior enhanced, while the labour of 
fixing is no more than a pleasant pastime and exercise of skill, in whtch 
ladies and children can take part. ® 
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‘The most pesfect Substitute for Stained Glass. i 
e a 
ILLUSTRATED PRICE. LIST ON APPLICATION. | : 
Samples of the Patent “Glacier,” per post, One Shilling, ; 


A variety ofẹ Windows fitted with the Patent “Glacier” can be seen at 
PERRY & Co.'s Establishment, Holborn Viaduct, London. 


° Manufactured by ‘i , 
McCAW, STEVENSON, & ORR, BELFAST., - i 








Size rot X 10%. Price 2s. 


SOLD BY 


PERRY & 00., Limited, Steel Pen Makers. rer mare 


po. 14. 
e 
Sole Agents for Great Britain, HOLBORN VIADUCT, LONDON. Size 14X10}. Prige 3s. 





I 
1 
I 
w 
a 
4 
. 
i] 
| 


° No. 522. Size ro}X44. Price 54. 


eee a ees (naar Gat o 
VALL PAPERS FREE FROM ‘ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guarantedd Free from Arsenic. j 


Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
Special Prize Medal, Sanitary Institute. 
Silver Medal, National Feealth Scgiety, 1883. 
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§ May be o stained of all Decorators. 
3 ead EA ed Award of Merit, International Medical and Sanitary Congress. 
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C MICRO SLIDES FOR SCIENCE CLASSES. 
: Illustrative of the Five Orders of the Conifere, 3s, each. z . 
Marchantia polymorpha: @ e 
Vert. Sect. Male Receptacle, ‘ts. 





g-Cover Slide Leaf or Stem: 
1. Taxineze (Salisburia). 


e a 2. Abietineæ (Spruce Fir). » n» Female , Is. 
3. Araucariz (Araucaria). Elators (isolated), Ls. 
4. Taxodize (Welling*onta). Spores 7 1s. 


© 
Catalogue of Slides at 1s. each, 1085. per }; 
dozen pust free. e 


5. Cupressineæ (Juniper). _ Ss. 

Eurotium repens, showing Conidia-bearing Hyphe, 
- ø Is. each. 

@ Collection of 25 Slides illustrating 25 different tissues. (My own Selection) One Guinea. Remittance with Order. 


B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 
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e [By Appointment to the Royal Institution of Great Britain,] 
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7 e SCIENTIFIC INSTRUMENT MANUFACTURERS, 
t 2 BEAK STREET, REGENT STREET, LONDON, W. s e 
> NEW FORM OF PORTABLE TESTING GALVAN OMETER.°¢ 
e ACOUSTIC APPARATUS OF ALL KINDS. 
° PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. e e 
° ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 
CAUTION. NOTICE OF REMOVAL. 
LIGHTNING CONDUCTORS. JAMES HOW & CO, 
-MESS@S. SANDERSON & CO., late of 44, Essex Street, W.C., and SCIENTIFI¢ INSTR UMENT MAKERS, 
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Tape Lightning Conductor in continuous Lengths witHout Joints, beg to 73 FARRINGDON STREET LONDON 
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Lightning C8 ductor, and ne in their Te Crane aad pause ne (LATE og? 5, BRIDE St., AND 2, FOSTER LANE). 
copy certain Reports of Dr. Mann an onsieur F. Michel in such an i 5 
memei manner as to lead any reader of the above Circulars and HOW'S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 
® Announcements to believe that the said Reports were given to the Trades- \ Rock Sections and other Objects for thé Microscope. 
men in question, when in fact they were addressed and given to Messrs. 
4 SANDERSON & Co. by the said Dr. Mann and Monsieur F. Michel. A list ‘ 
of Buildings which have been fitted with the above Invention, and also a s Pees Re Cle Eara Fe PERES 
List of Persons to whom it has been supplied, have also been put forth by PEE OVER CV. À u E adis THIS 
è the said ®radesmen, but therein they omit to state, as is the fact, that | mw Bs fe ue W W- ree past p 
Mesdts. SANDERSON & Co. fitted the said Buftdings and supplied the said | fers rt best trae ed Are ee a Hang Zod aes, MEDICINE 
Persons : in fact, the Statement conveys the notion that these Tradesmen — ——— 
Heke seit a in the par refered 2 in a eee A compa between | fs a Certain Cure for all Disorders of the LIVER, STOMACH 
essts. SANDERSON o?s Circulars and the Circulars which are now f 
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“THE EXPANSION OF ENGLAND. Two rai Lectures.” By «. 


Je R. SEE®EY, M.A., Regius Professor of Modern History in the University of Cambridge, Fellow af Gonyjlle and Caius | 
e College, #ellow of the Royal Egstorical Society, and Honorary Member of the® Historical Society of Massachusetts. 
Crown 8vos 4s. 6a. 
‘© Among all the books which have this year issued from the press, few can vie in interest with Professor Seelay’s little volume, 
. Even if there are any®more interesting, which we doubt, there have been none more important. — Pall Mall Ga8ite.” 


nN “GREAT TREASON. A Story of thé War of Independence. By 


MARY A. a HOPPUS. Two vols., Crown 8vo. 9s. 


NOTES ON THE CAUCASUS. By WANDERER. 8vo. 9s. ° e 
THE FIELD OF DISEASE. A Book of Preventive Medfcine. By 


B. W. RICHARDSOM,®M.D., F.R.S., F.R.C.P., Hon. Physician to the Royal Literary Fuad, Author of “Diseases of 
Wiodern L#fe,” ‘On Alcohol,” &e. Svo. 255. 


A LIFE‘ OF GOETHE. By Herricg Dinrzer.  Trahslated by s 


° THomas W. oo ramos Librarian National Library of Ireland. With Authentic Illustrations and Facsimiles. 
A vås., Crown 8vo. 


cy ACMILLAN’S 6s. POPULAR NOVELS.—NEW VOLUME. 


SHAN DON BELLS. By Wieiiam Brack, Author of “A ee of 


Thule,” ‘‘ The Strange Adventures of a Phaeton,” &c. New Edition. Cion 8vo. 65. 
GOLDEN TREASURY SERIES.—NEW VOLUME. 


SELECTIONS FROM COWPER’S POEMS. With an T ; 


a Mr OLIPHANT. With a Vignette. 18mo. 4s. 6d. e > 
MRS. MOLESWORTH’S NEW BOOK. 


TWO LITTLE WAIFS. By Mrs. Moxesworts, Author of ‘“ Carrots,” 


“The Cuck8o Clock,” “ Rosy,” &c. With Illustrations by WALTER CRANE. Cai Svo. 45. 6d. [Next wek. we 
aY THE SAME AUTHOR, WITH ILLUSTRATIONS BY WALTER CRANE, Globe 8vo. 45. 6d. each. i 
” TELL ME à STORY. GRANDMOTHER DEAR A CHRISTMAS CHILD. 
“ CARROTS.” THE CUCKOO CLOCK. ———__, : 
SUMMER STORIES FORK BOYS 
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NOW READY, FIFTH SERIES. 


CAMEOS FROM ENGLISH HISTORY. By CHARLOTTE®M. YONGE, 


Author of ‘The Heir of Redclyffe,” &c. Extra fcap. 8vo. 5s. each Volume, Vol. I. From Rollo to Edward II. Be 
Vol. II. The Wars in France. 5s. Vol. III. The Wars of the Roses. 5s. eVol. IV. Reformation Times. 5s. 
e Vol. V. England and Spain, 5s. 


SIXTH EDITION, REVISED. 


MANUAL OF POLITICAL ECONOMY. By the Right Hon. Huyry 


FAWCETT, M.P., D.C.L., F.R.S., Fellow of Trinity Hall, and Professor of Political Economy in the Wand jn of 


e Cambgidge. Sixth Edition, Revised, witha New Chapter on “State Socialism and the Nationalisation of the Wand ; 206 < 
an Index. Crown 8vo. 


-AN ELEMENTARY TREATISE ON CONIC SHCTIGNS. By 


CHARLES SMITH, M.A., Fellow and Tutor of Sidney Sussex College, Cambridge. Second Editiog, Revised. @rown 
Sy. ps. 6d. 


“ We can hardly recall any mathematical text-book which in ee lucidity, and judgment, displayed alike in choice of 


e @bjects and of the methods of w orking, can compare with this. . . . We have no hesitation in recommending it as the book to be, 


put in the hands of the beginner.” —/ournal of Education. 
MACMILLAN’S CLASSICAL LIBRARY.—NEW VOLUME. 


HERODOTOS.—Books I. to III. The Ancient Empires of the East. 


Edited, with Notes, Introduction, and Appendices, by A. H. SAYCE, Deputy Professor of i aaah Philology, 
Oxford, Honorary LL.D. Dubl®h. 8vo. 16s. 


MACMILLAN’S CLAS#ICAL SERIES.<-NEW VOLUMES. 


EURIPIDES._IPHIGENEIA IN TAURIS. Edited by E. B. 


re age M.A., Assistant Classical Lecturer in the Owens College, Victoria University, Manchester. Fcap. 8vo. 


XEN OPHON. —HIERO. Edited, with Introduction, Notes, afid 


Critical Appendix, by Rev. H. A. HOLDEN, LL.D. o Fellow and Assistant Tutor of Trinity College, Cambridge, ® 
end late Classical Examiner in the University of London. F cap. 8vo. 35. Od. 
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Vocabulary, by T. E. PAGE, = A., Assistant Master at Charterhouse. I8mo. Is, 6a. 
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The. REMINGTON 


A maghine to stipersede the pen for 
manuscript writing, correspondence, &c., 
ehaving twice the speed of the pen ; is al- 
e Ways ready“or use, simple in construction, 
not liable to get out of order, easily under- 
œ stood, and any oie who can spe can write 
with it. It isysed insGovernment Offices, 
by Merchants, Bankers, Lawyers, Clefey- 
men, Doctors, Scientists, &c., &c., &e. 
“ The total cot of a Type-writer would 
be more than r€paid to many authors by 
the saving which it would effect in the 
production of even a single volume.”— 
ROBERT BRUDENELL CARTER, F.R.C.S. 








. $. The Mactffne with which the Archbishop is weiting has been in constant work for mòre than three years ; has written many 
except from a slightinjury to the rack caused by carelesggpacking fora journey over France. 
@ 


[Océ ioe 


1883," | 


TYPE- WRITER. 
e It prints seWergl styles of Type, includ- 





ing capitalseand small lettgrs. 

Type-wrigng is ticomparably superior 
to pen-writng in legibility, accurgcys « 
compactness, and gyle, pr@venting all 
the vexations 8f illegi@le pen-writing. è 

It saves clerk hire, stationery, gud 
time; writing much fester than gver- 
age penmen, and @ondensing matter 
to one-half the space occupied by pen; 
writing. = 

It opens a new and wide field of con- 
genial nd healthful labour to men, and 
especially to educatedewomen,s 


‘‘ BISHOPTHORPE, YORK, October 14th, 1882. ° 
ousands of letters ; has 


& ROBERTS” e 
BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, E.G. ° 
CMA RLES CoO P POCHER, 





' (LATE PARTNER WITH R. & J. BECK,) ° 
e 100 NEW BOND STREET, LONDON W- °, 
OPTICIAN | | : | “THE JEWEL” 
AND | c. | FIELD GLASS 
® Pe ee tears IN BRASS JAPANNED FRAME, 
OF 


Covered with Leath%r, especially 
Constructed, and strongly recom- 
mended for Tourists’ Use. š 
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SCIENTIFIC 


INSTRUMENTS, 
Opera and Field Glasses, 


100 NEW BOND STREET, LONDON, 
FOURTH EDITION, REVISED. 


A. TEXT-BOOK OF PHYSIOLOGY. By 


M.D., LL.D., F.R.S., Professor of Physiology in the University of Cambridge. 
Revised. Medium vo. 21s. 

“Dr. Foster hłs conbined in this work the conflicting desiderata in all text-books—comprehensiveness, brevity, and 

clearness. . . . After a careful perusal of the entire work we can confidently recommend it both to the’ stu@ent and to the 
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IN COLLAPSING LEAPHER® 
CASE, 


40s., 44s., or 50s% 
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MIıcauaEL Fostar, M.A., 
With Illustrations. Fourth E@ition, 


epractitionepas being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonggs are sound, 


whi&t the arrangement and the style are alike excellent.” — The Lancet. 


‘It is certaialy by farghe most important addition to the 


since ¢he fir® editign of Kirk’s ‘Manual’ was published. . .. 


general literature of the science which has appeared in this languagee 
It is clearly written, most logical in its arguments, and full of the 


most Suggestive hing for workers on the subject.” — The Atheneum. 
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Ask your Stationer or Jeweller for 
. H. WOODWARD'S I.X.L. 
ALUMINIUM GOLD PENCIL 
CASES: see that you get them, at 
and have no other. The Trade ij 
Marks, “A. H. W.” and “I.X.L.,” ran 
are stamped on the point of each n | M 
pencil, which be particular in noting. |479 
‘The most presefftable and durable in 
the World, and the Best Value for |453 
money. As well made as the most 
expensive solid gold pencils. Will 
stand the Gold . Have taken | 436 
the lead of allothers. The following 
are the most popular kinds. 418 
The Drawings are One-third the 2 
actual size. Full size Drawings 45 
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Chased Mounts, and reserve @of@ 
Leads, 2s. 6d. 42r, Super Twisted 
Spiral Pencil, very choice, 2s. 6d. 
424. Double Action (Magic) Spiral, 
with Ring for Watch Chain,‘ 3s. 
425. Double Action (Magic) Spiral, 
424 Plain, Engine-Turned, or Engraved, 
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3s. 428. Double Action (Magic) 

425 Spiral, Black Enamelled Centre, 

,and reserve of Leads, 3s. Ga. 62r. 

428 Spiral Pencil and Sliding Pen, 

Engine-Turned, with reserve ‘of 

| Leads; a useful Case, ‘4s. 426. 

621 Dowble Action (Magic) Spiral, richly 

Tipit] 426 Engraved, with feserve of Leads, 

filth | 4s. 429. Telescopic and Sliding @en- 

WA wee 429 and Pencil, Engine-Turned; a good 

i i massive. Case, 5s. 420 Double Ac- 

jji l tion Spiral Pen and’ Pencil; when 

\42° closed a half-turn to the rigft propels 

the Pen, and a half-turn the reverse 

way sends it back again, whilst a 

halfturn to the left propels the 

| Penil, which is re-sheathed in pre- 

cisely gl same manner as the Pen, 

15S. e 3 

e The most useful, handy, and perfect 

Writing Teg ever invented. 





Streets in the City of London, anil vuu ined by 
October 11, z883. 
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SUNDAY LECTURE SOCIETY. 


ee President : 


W. B. CARPENTER, Eso., C.B.. LL.D., M.D., F.R.S. 


Vice-Presidents : 


& 
Professor Alexander Bain, LL.D. Thomas Henry Huxley, 
The Right Hon. the Earl of Dal- LL.D., F.R.S., F.L.S. 


housie, K.T. e | Benjamin Ward Richardson, Esq., 
Edwaré Frankland, Esq., D C.L., M.D., F.R.S. 

Ph. D., F @.5. Charles Wm. Siemens, Esq., 
James ®Heyweod, Esq, F.R.S, '  D.C.L.,. F.R.S. 

F.S.A. e ı Herbert Spencer, Esq. l 
The Right Hon. Sir Arthur Hob- ! John Tyndall, Esq., LL.D., F.R.S. 

house, K.C.S.I. ! 


The Lectur@ will be resumed at St. George’s Hall, Langham Place, on 
SUNDAY AFTERNOON, October 21, at Four o'clock precisely. 

Dr. W. B. CARPENTER, C.B., LL.D., F.R.S., F.L.S., F.G.S., President 
of the Society, on “' A Visit to the Falls of Niagara” (Wiik Oxy-hydrogen 
Lantern Plustrations. 

Members’ Annual Subscription, £1—due October r. 

For Tickets and Lists of the Published Lectures, apply (by letter) to 
the Hon. Treasurer, Wat. Henry DomvILLE, Esq., 15, Gloucester Crescent, 
Hyde ParkgW. 

Payment at the Door—One Shilling (Reserved Seats), Sixpence, and 
One Penny, 


Important Work offeygd New at less than the usual Second-Hand Price. 


VATTS’S DICTIONARY of CHEMISTRY. 


Late# Complete“tdition, including all the Supplements; 9 Large Vols. 
&vo, cloth, New (Longmans, 1881), for £8 8s., carriage paid (sells at 
%15 25.). EARLY APPLICATION NECESSARY to secure above at this price. 


Apply direct to Wm. F. Cray, Bookseller, 2, Teviot Place, Edinburgh. 
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&& WEBB’S | STANDARD METEOROLOGICAL INSTRUMENTS 
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D-GANTEENS 
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PLATE 
CUTLERY 


COMPLETELY 
ANN NS FITTED., 
4\\ All Sizes in Stock. 
SPECIAL 
DETAILED LIST 





FREE. 


Popre 
OXFORD STREET, WEWEND; AND 


MANSION HOUSE BYILDINGS,® CITY, 
` LONDON. 
MANUFACTORY —The Royal Plate and Cutlery Works, pHEFFIELD. 
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[PRICE SIXPRNCE 


(All Rights are Reserved. 


Just Published, 


HOW TO USE YOUR EYES, ,« 


AND 


BY THE 


AID OF SPECTACLES. - 
BY JOHN BROWNING, F.R.A.S. 


° 
With Thirty-seven Illustrations?” e 
Price Is. ; imcloth, Is. 6d. 


CHATTO AND WINDUS, Piccadilly, London, W. 
e 
And of all Booksellers. 


Sent free for Is. or Is. 6d. by the Author, z a 


JOHN BROWNING, %83, Sframi. . ° 


E, 



























































Yne I 
A RIER 
mn gee oS 
Qe ` 
oe rh VR ok Z 
p E ASEA 
——— ayes $ 
Enan 2 bars hei 
| T bSsg ds 
== SABES 
= OSE EOS S 
= ROSS 
J SS vS 
= RSP ES 
= BC Ss sys 
=a Nas eek Sv 
2 ERR 
r SAJ AN 
S SRkET ME 
=a . PERY 
= BETO FS 
` Sw A TS m ah 
Oey Me 
RTS Se d 
V8. Pees 
REESE S - 
wo D, 
xt § KN? 
Pe hae ee ae Ysg si 
rE x SS l 
° g PSAo § 
Beas 
Reyes 
eee 
ROT 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Justrument Maker$ © « 


To Her MAJESTY"THE QUEEN, a e 


». HOLBORN WIADUOCÉ f 


45, CQRNHILL, & 122, REGENT STREET, LONDON. 
© 


© 


o 


- 


VALUABL 


ʻa 















E WORKS 





adilly, LOND an. ; 


i Lt tg (Oct. 38, 188 


OF NATURA 


OFFERED FOR SALE AT THE PRICES AFFIXED SY 
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Bigds, Sc. £6. “1841-52 116 0 oe oe n ats of Fossils, and numerous Wooctuts 
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General Index to th i £ i i : 
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. Lowe's Manual Flora 


BERNARD QUARTTCE'S. NAT 


@ Madeira. Vols. I. 
All that ever will be published, 


apd II. Part 1, smal, 8vo 
1868-71 


over 700 pages (pug at 15s.ẹ cloth. 


a Lowe’s* Fishes @f Madeira. Five Parts (all 


pBblished), in 1 %ol. royal 8vo, 28 Lithographe® Plates (pub. 
a at ars.), half boung, uncut. 1843-60 


e s— The Same, Large Pape, small 4to, 19 of the 28 Plates 


e Coloured (pub. at £4 4s.), half morocco, unvut. 1843-60 


° ® 
Ornithology: Australian Birs. Companion to 
Gould’sgHandbool#; or Synopsis of the Birds of Australia, 
e coptaining nearly %ne-third of the whole, from the original 
drawings by SILVESTER DIGGLEs. 2 vols. imperial 4to, 124 
Plates containing @24 Figures, beautifully Coloured, with 
@ Text, half red morocco, gilt edges. Brisbane, 1877 


Gollld’s great work on the “ BirdsgofgAustratia” being so rare 
and costly, this book was undertaken weth a view of illustrating 
his ‘* HaWdbook of tl Birds of Australia” in two volumes octavo, 
thus placing a cgnvenfent work of reference within the reach of 
students of moderate means. Where it is possible, the birds are 
figuredelife-size ; of the larger birds so much is given as will enable 
any one to identify the species represented. 


@ e 
Bonapatte (Prince C. L.)} Conspectus Gene- 
rum Avium, cum Indice per FixscH. 3 vols. in 1, royal 8vo, 
Vol. I. pp. 543, II. pp. 232 (all published), Index, pp. 12, 
half calf gilt, 42 2s. ’ 1859-65 


e 
Des Murs, Iconographie Ornitholoĝique : Nou- 
veau Recueil général de planches peintes d'Oiseaux, pour 
servir de suite et de Complément aux planches Enluminées de 
Buffon et aux planches coloriées de Temminck et Laugier de 
ChÆtrouse, Avec Texte, Figures par Prévot et Oudard. Com- 
plete in ı vol. imperial 4to, 72 superbly coloured Plates, half 
bound moreg¢co, Ls: Paris, 1845-49 


Lhyay@s Birds of South Africa, New Edition, 


© almost entirely rewritten by R. B. Suarre, F.L.S., F.Z.S. 
To be completed @ 6 Parts, royal 8vo, 12 Coloured Plates, 
price to Subscribers only. 1875-82 


Parts i. to. v. are now ready. The purchaser is to bind himself 
to take tM entire work. e 
a 
Meyer (A. B., Director des Zoologischen Mu- 


sum in Dresden), Index zu L. Reichenbach’s Ornitholo- 
gischen Werken. Royal 8vo, cloth, 15s. 1859 


Exotic Ornithology, by Sclater and Salvin. 
C@mplete in 13 Parts, imperial 4to, 190 superbly Coloured 
Plates of hitherto undescribed and unfigured Birds. Half 
red morocco, tcp edge gilt. 1866-69 


j ° : 

Sclater’s J: Amars and Puff Birds: A Mono- 
graph of the Jacamars and Puff Birds or Families Galbulida 
Snd Bucccfide by P L. Scrater, M.A., Ph.D., E.R.S. 
Complete in 7 Parts, royal 4to, with 55 Coloured Plates and 
Woodcuts in the text, issued to Subscribers only, 47 7s. 

1879-82 
‘The monograph comprises all the known varieties of these in- 
teresting fM@nilies®f birds, chiefly found in the West Indies and 

South America. 


e © 
Shelley (G. E.), A Monograph of the Nectari- 
niidæ, or Family of Sunbirds. Twelve Parts, forming 1 vol. 
imperial 4to, cvii. and 397 pp. of Text, with 121 Plates, repre- 
senting 138 Species, by Keulemans, extra cloth, £10. 1876-80 


-_--_-—- The Same, the Plates beautifully coloured by Hart (pub. 
at £15), half bound red morccco. e 1876-80 
Only 30 copies remain unsold, 


Owen's (Prof. R.) Odontography; dr, A Treatise 
i on the Comparative Anatomy of the Teeth, ®2 vols, royal 8vo, 
168 beautiful Plates (pub. af £5 5s.), half bound morocco. 
eo 1840 45 
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Prichard’s Natural History of Man. 4th E- 


tion, Revised and Enlarged, by E. Norris, 2 vols. royal 
8vo, with 62 Coloured Plates, and@oo Engravings gn W: od, 
cloth, 41 18s. 18R5 


ba e 
Prichard’s Six Ethnographical Maps, Supple- 
ment to the Natural History of Man, and to the Researches 
into the Physical History of Mankind. Coloured, ang x sheet 


of Legerpress, folio, second edition (pub. at £1 45.), podPds, 
® London, 1860 


Sowerby (G. B.), Genera of Recent and Fossil 
Shells. Ns. I. to XLII. (all published), bound in 2 vols. 
8vo, 264 Colour :d Plates, witha new Index (pub, at £12 125), 
half morccco, uncut, £6 6s. © 1822 


Sowerby (Jaņm®s), British Miscellany or Col- 
oured Figures of New, Rare, or little known Anima! Subjects, 
12 parts, complete in x vol. large 8vo, 76 finely Coloured PŘtes 
of Birds, Insécts, Zcophytes, &c. (pub. at 43 35-), Wifp an 
entirely new Alphabetical Index, completing ths work, Delf 


bound, gncut, £2 25. 1204-6 


Sowerby’s Grasses of Great Britain: Royal 
8vo, 147 Coloured Plates (pub. at £2 25.), cloth, gor 


Squier (E. G.), Tropical Fibres: their Produc- 


tion and Economic Extracticn. 8vo, 16 plates, 7s. 6d. 
New York, Scribner, 1861 


Sweet's Cistineæ ; or Natural Order of Cistus 


or Rock Rose. 1 vol. royal 8vo, complete, with 112 pauti- 
fully Colsured Plates (pub. at 45 5s-.), extra cloth. 1825-30 


Facsimile of the First Edition of Walton's Angler, 1653. 


Walton (Izaak), The Compleat Angler or the 


Contemplative Man’s Recreation. Being a Discourse of 
Fish and Fishing. Not unworthy the perusal of most Ang'ers 

‘“ Simon Peter said, I go a fishing; and they said. We al~o 
wil go with thee.”—John xxi. Small 8vo (1zmo). The 
first eight words of title engraved within an angler's trophy, 
an engraving of the Trout on p. 81, the Pike on p. 148, of th 
Carp on 168, the Tench on 177, the Perch on 182, the Barbel 
on 188; with the Music of the Angler’s Song, in two farts, 

on pp. 226-217, cloth (pub. at ros, 6d.). 

(Printed by T. Maxey for Rich. Marrict, 1653) reprint, 1832 


This first edition of one of the fhost charming and gopular idyl 
ever written is also one of the rarest gems of Engle literature 
Only one copy has cccurred for sale in the Jast twenty years, ¢x- 
cepting the copy which was incljded in the set of the five editi 1> 
sold at Jite’s sale for £68, and afterwards at Craufurd’s for 41o. 
Of that set the first edition constituted fully three-quarters of the 
en'ire value. 

This facsimile has been admirably produced in photolithe grap: y 
by Mr. Griggs, Photolithographer to tke Indian Government, an I 
the Science and Art Department, South Kensington. 


Wilsons American Ornithology; with Cch- 
tinuation ty PRINCEC. L. BONAPARTE. New Enlarg: d 
Edition by Sir W. JARDINE. 3 vols@vo, Porti:@t and_2 3 
Plates, Printed in Cclours (pub. at £3 35.), Roxbugghe. @o 76 


Worcester (Marquis of), Century of Invéen- 


tions: and his Life, Times, and Scientific Labours. By 
HENRY DIRCKS, C.E. 1 thick vol. 8vo, Portraits and 
Wocdcuts (sells 245.), cloth. 1 65 


Zoological ‘and Anatomical Researches: com- 
prising an Account of the Zoological Results of the Two 
Expeditions to Western Yunnan. By JOHN ANDERSON, 
M. 1 vol. imperial 4to of sooo pp. text, and Atlas ẹ5 
Plates, 49 of which are Colcured, and 4 of which are dc1 ble 
Plates of Cetacea, cloth, £10 zos. ®; 8o 

Only 250 Copies of t':is grand Scientific Exploring Expedition 
were printed, at great expense, for the Author, assisted by the 

India Office: a still more limited number of cop es 1s intgpded for 

sale. Immediate application is necessary to secure 2 copy al this 

price. 
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sites GRATIS, on application, Catalogues of Works on Science, Natural History, the Transacti ns of Leained Socictic., 


Journals, and Proceedings. 





*/* New Lists of Recent Purchases sent Post Free iy month. E i 
** Bygry kind of oe for Books and Periodicals executed for ab-oad and the Colonics. 
: -e B . P o 
: e BERNARD °QUARITCH, 15 Picgadily, LONDON. e» * ~ 
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MR. STREETER, . ee) 


e 
DIAMONDS. 
GEM MERCHANT AND GOLDSMITH, By E. W. SGREETER, F.R.G.S., 
Gold Medallist of theRoyal Order of Frederic, &ce Se, è 


e B OND STREE T, W. SECOND EpIgion. Price 78. 6a. ` e 








' e GAT'S-EYES. 





* SAPPHIRES. . “PRECIOUS STONES*AND GEMS.” + ° 
PPHIRES. | LONDON, CEYLON, JAPAN.) S ONES AND PEYS 
eo @ ` . TEIRD Eprrion. Pricer pt 
° NO LOWER STANDARD OF GOLD USED g ON 5s. ° 
EM = RA LDS. THAN 18-CARAT. BELL & SON, York Street, Çovent Garden. 
e 
READY THIS DAY AT THE BOOKSELLERS AND AT ALL THE LIBRARIES. | .® 


Contai® Recolle@ions of Dr. Aikin, Madame D’Arblay, Joanna Baillie, Mr. and Mrs. Barbauld, Coleridge, Crabbe, Dr. ` 

Doddridge, the Bggeworth Family, Wm. Go@vin, Mrs. Inchbald and Mary Wollstonecraft, Charles pamb, Mađeady, Mendelssohn, 

Hannah More, Lord Nelson,@Mrs. Opie, Dr. Pr®æstley, Samuel Rogers, Wordsworth, and many other literary celebrities of the efid 
q of the last and the beginning of the present Century. se 


» MEMORIES OF SEVENTY YEARS. By ne 5f a 


Literary Family. Edited by Mrs. HERBERT MARTIN. One Volume, Crown 8vo, Cloth. Price 
SEVEN SHILLINGS AND SIXPENCE. : oe ° 

, this little work does not claim to be more than the collected memories of literary people and events of a former generation 

written down for the benefit of friends and relations, but it is hoped that it may interest a wider circle, as it deals with many already 


well known, and many who deserve to be so. The writer is a grand-niece of Mrs. Barbauld, and grand-daughter of her brother, 
the author of ‘‘ Evenings at Home,” a grand-daughter also of Gilbert Wakefield, of whom a short memoir is appended by Mrs. 





Herbert Margin, author of ‘‘ Bonnie Lesley,” &c., &c. RR 
- » GRIFFITH & FARRAN, West Corner St. Pauls Churchyard, London. i 
; THIS DAY, Demy 8vo, price 16s., Cloth. CHARING CROSS HOSPITAL? 
, GRAPHIC AND ANALYTIC STATICS MEDICAL SCHO@QL. . 
The Office of Teacher of Experimental Physics is vacant. Particulars . 
IN may be had from the SECRETARY of the School, 62 and 63, ChandogStreet, 
London, W.C. Candidates for the Post are requested to send in their £- 
i THEORY AND COMPARISON. plications on or before SATURDAY, the 27th inst. 


Their Practical Application to the Treatment of Stresses in Roofs, H O D D E R & S TO U G H T O N ? S LJ S T. 5 


Girders, Bridges, Arches, Piers, and other Frameworks; to which is added 


a Chapter on Wind Pressures, 
oe - NOW READY, price 7s. 67., a FOURTH EDITION of | ° 


e BY i 
i i NATURAL LAW IN THE SPIRITUAL 
ROBERT HUDSON @RAHAM, C.E. WORLD. By Prof. HENRY DRUMMOND, F.R.S.E., F.G S. 


En : g “This is one of the most impressive and suggestive books on religign that 
Containing Diagrams and Plates to Scale, with numerous Examples, many we have read for a long time. We would most strongly commend i pre- 


takgn from Existing Structures. sent volume to the attention of all who wish to see religious questions treated 
with wide knowledge and profound earnestness.” —7/e Spectator. 
Specially arranged for Class Work in Colleges and Universities, ` —— © ‘o 


Just Published, Crown 8vo, 7s. 5d., pp. 364. 


*BROSBY LOCK WOOD & CO., 7, Stationers’ Hall Court, London, E.C: THE HEAVENLY BODIES: Pheir Na- 


e PR TITILL HN SENU VATGUM: ture and Habitability. By WILLIAM MILLER, S.S.C., Edinburgh, © 
Ivo, with 52 Woodcut Illustrations, Price 7s. 6d. nar oa DS 
k Author of ‘‘ Wintering in the Riviera. 
On IN-KN Eg DISTO RTIO N (Genu Val- “A very able and careful summary of the most recent results of astrono- 
gum), its Varieties and Treatment with and without Surgical Operation. micalresearch. His book is clever, interesting, and informatjve.”’— Scotsman. 
n y W. J. LITTLE, M.D., E.R.C. P., Author of “The Deformities of “ He writes in an excellent spirit. Some collateral questions are handled , 
the Human Frame,” &c., assisted by MurrHeap LirrLe, M.R.C.S., in a way which demands attention, and will well repay it.” — Nature. e 
e L.R.C.P. UTS « “ A, unique book. It embodies a great mass of scientific facts, sifted and 
CONTENTS :— reduced to order by a legal expert.” Edinburgh Courant. 


Definition; Varieties ; Predisposing{| History. 
Causes; Want of Breast Milk ;| Periods of most Active Growth. > ber Roval 8 
Rickets ; anal Paralysis; Spem ;{ Prevention 0t Deformity. E In November, Royal 8vo. 25s. 
Weakness after Fevers; Too Rapid| Treatment : Constitutional ; Gentle JAPAN - Travels and Researches under- 
Bee ee Rheuma Can i Dion af Pendens oi taken atthe cost of the Mussian Government. By J. J. REIN, Pro- ® 


Undue Stout Accidents ; d | Li ts; R tF ;0 - r 
Boe Ae ot Fibrous Po rong: Rees E oon oe fepsor of Geography in Marburg, Translated from the German. With 


ori $ e Long Standing. pįoPinions and Treatment of other Illustrations and Maps. ẹ l 
Hanan E TEE a The THEOLOGICAL LIBRARY. A Series 
: of Volumes dealing with current religioug questions in a catholic spirit 
With 47 Woodcuts, Crown 8vo, cloth, gs. and in a style suitable for general readers, The price ef each volume is 
e 3s. 6d. eo 
` THE ORGANS op ao Does Science aid Faith in Regard to Crea- 
a need tion? : By the Right Rev. HENRY COT- 
"XARPLICATION IN THE FQRMATION TERILL, D.D., F.R.S.E. 
f OF ARTICULATE SOUNDS. Are Miracles Credible? By J. J. LIAS, 
BY GEORG HERMANN VON MEYER. MA, | . 
Pragessey in Ordinafy pees at the University of Zurich. Life; is it w®r Living ? By J. MAR- 
° ` e. e, [International Scientific Series. SHALL LANG, hs `, 
Gndon: KEGANƏPAUL, FRENCH? & Cœ e London: HODDER & STOUGHTON, 27, Paternoster Row. 
e a 6 { e 
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Biravy , Societies GHTNING CONDUGTORS., 
LONDON Experience, accumulated since the time of Benjagin Frankiin, proves 
e conclusively that a Conductor made of Copper ot adequate size ıs the best 


SONDA ly OCTOBER 21. . . ee ae 
Suv ay LECTURE SOCIETY, at ia E Dr. W. B. Carpenter. of all appliances for the protection of every description of building ict the 


destructive effects of lightning. 
e TEESDAY, OCTOBER 23. 


PHOTOGRAPHIC SOCIETY at 8. @ QA EW ALEL KZ CGO S 


ASrsTOTELIAM SOCIETY, at 7.30.—Spinoza: W. R. Dunstan. 
7-30.—Sp BATENT j a 


oe e FRIDAY, OCTOBER 26. 
COPPER LIGHTNING CONDUCTOR, 


QuEKE?r Microscoriqar CLUB, at 8. 
e SATURDAY, OCTOBER 27. : K ne eee 
Esgex FELD Crus, at 7.—Deneboles and their Relation to other Earth- | As applied to all kinds of Buildings and Shipping in all 7 s®F the world 
works, g&c. : F. C. J. Spurrell, *.G.S.—Miscellaneous Notes on Dene- | With_unvaryfng success, is the most Trustworthy, most Eficct.ve, and also 
holes, 1883: T. V. Holmes, F.G.S. the Cheapest Conductor ever offered to the Public. . ; 
SSS) Score -- m.. mumm It is simple in its application, no Insulators being required, and it costs 
only ONE SHILẸPING per Foot for the standard size, which insures safety 


THE QUARTERLY REVIEW, No. 312, | in any storm. 
PEE a s Published THIS DAY. R. & NEWALL & CoO., e 








s Contanti, STRAND, We. ; 36, WATERLOO ROAD, QIVERPUOL; 
.—-EDW. WKIN: ; 130, » W&-; 36, >} e BOL: 
a e IN ELAN es 68, ANDERSTON QUAY, GLASGOW. 
IJI.—SAINT TERESA. L) a l MANUFACTORY—GATESHEAD-ON-TYWNE. 
ae Series. Oe ERCE, |, ———— 90 _ ---- 2 ge aes gi ees : --3 
= AL ; : cry 
VI. —ECCLES%AS IÎCAL COURTS COMMISSION. NON-MAGNETISABLE WATCITES, 
ARON O TO NOUIN. Oe OSSU i WATCHES which cannot be  MAGNETISED,"” constructed at 
= 2 me the recommendation o . Crooxgs, ESQ., F.R.S., and as exhitited at the 
VIIL.—DISHSTEGRATION. a Electrical Exhibition, Paris. : ° 
. a JOHN MURRAY, Albemarle Street. "E. DENT & CO., Makers of the Primary Standard ‘Timekeeper of the 





_ Royal Observatory, Greenwich. 
Just Published, Price rs. 


THE VICTORIA UNIVE RSITY CALEN- Only Addresses :—67, Strand, and 34, Royal Exchanze, Lescon, 
DAR for the YEAR 1883-84. e N.B.—Watches can be converted to this plan, 


London: MACM@&LAN & CO. Manchester: J. E. CORNISH. 





í 
SECOND EDITION, = 
Now Ready, Price 6d. J ” ° 

THE’ BOTANIC STAND. A Means of! GRIFFIN’S 


: Agreeable Instruction in the Knowledge of the Natural Order of Plants. 
By THOMAS TWIMING, Author of ‘Science Made Easy,” &c. C HEMI HAN DI CRA F T 


= * Jofon: DAVID BOGUE, 3, St. Martin’s Place, W.C. PRCA POTRE 
Now Ready, prie 6s., Vol. XVIII., Part I., October, 1883. i i 
THE JOURNAL OF A CATALOGUE OF CHEMICAL APPARATUS: 
ANA®ZOMY AND PHYSJOLOGY, ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
e NORMAL AND PATHOLOGICAL. Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
° CONDUCTED BY Most Complete and Cheapest List of Apparatus, 


Professors HUMPHRY, TURNER, and M‘KENDRICK. JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


Contents. 
. Development of Suspensory Ligament of Fetlock. By Prof. Cunning- LONDON, W.C. 


ham. (Plate I.) ——__——-  —. —-— -- 


Action of Infused B Peptic Digestion. By J. W. Fraser, & 
ction of Infused Beverages on Peptic Digestion y J raser. S G. T IS L E Y Co, 





ei eee ee ee 
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M.D. (Plate IT.) 








3. Method of Promoting Maceration for Anatomical Museums. By Prof. s 
Struthers. © l OPTICIANS; ? 
4. Wax-like Disease of Heart. By Prof. D. J. Hamilton. (Plate III.) e = 
5. Beanons of oral Artery of Foot to Cuneiform Bones. By A. | 7 72, BROMPTON ROAD, S.W., 
n, F.R.C.S. 
@ Histology of Central Gray Substance, By W. A. Hollis, "M.D. e 
prati (plate) s n gn RAIN-BAND SPECTROSPOPES.. 
7. Anatomy of Chimpanzee. By J. B. Sutton. : s ' 
8. oe jOsteglony of Podasocys Montanus. By R. W. Shufeldt, M.D. a eos one E ig 308 each 
ate ° it justable Slits ... ... 40/- ,, 
9. Myology of American Black Bear. By Prof. F. J. Shepherd. ar : ’ 
rag Agbsence of Left Lobe of Thyroid Body. By W. J. Gow. Copy of an Unsolicited Testimonial froi 
Iz. aos of Bierce Cones Digitorum Pedis. By S. White, M.D. JOHN SANFORD DYASON, Es., F. R.G.S., F.M.S., 
12. Os Centrale in Human Carpus. 
=” ; Member of Council of Meteorological Society 
MACMIDUAN T Saa Hondan and cane ': BOSCOBEL GARDENS, N.W., Seplemdcr 19. 1883 
“I wave been working with a Pocket Spectroscupe, which I hod of you, 
Ist B.Sc. (PASS EXA M.) LOND. UNIV. | inthe higher Alps—in the vicinity of Monte Rosa ang the Mat-erhorn—tue 
Practical Biology, Evening Classes.—Mr. #® W. GROVES takes a | Gemmi and other Alpine Passes. It has answered every perp yg n a most 
es nor ae Po oe é to 7p. m s an a KING@S | satisfactory manner.” 
» Strand, W.C. Fee for the Wigter Course 43 35., to be 
paid at the College Offce. To Ñ. C. ee & a SY 
Bh eee 172, BROMPTON ROAD, S.W. © 
ECONOMICAL EDUCATION for SONS ee a a a 
of GENTLEMEN, at SCHORNE COLLEGE, near Winslow. Terms WHICH WATCH ? WHY ! 
f goung boys d hiy Guiness per Agam, oe for other, A THE NEW 
rphans, &c. arental Reference as to Diet, e, Teaching, and 
General Efficiency and Comfort. Address, Rev. Dr. JAMES. Patent Lever a aaa T aeons 
Fee OG ta! Oe a om = nec ee ee pe ee A a as ver Escapement Compensat:? a’ ce, Case 
BOOKS (Second-hand, Miscellaneous), Re- and Dome both Sterling English Hall:.erkci sikere ° 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 60, This%plendid Watch is usuaily retat 1t £6 €s,; our ° 


price, free by p st, £2 15s. Warrant d for S'x Years. 

vur NEW ENGLISH LEVER, viih Sterling Sil- 
ver Case, &c., £2 10s. The GENLVA GENTLE- 
MAN’S Fullsize Silær Watch, r7. Ga LADY'S 
SOLID GOLD WATCH free bt} p t'r yy æ 

; Jewellery of evgry description and ality sent free ° 
uty” from CHRONOGRAPH WATCH Ce PAW. 
e a ü HIW., CRuss, COWEN IKRY 

® oe 


e e e a 
e e 
e - e 9°’ 


Goswell Road, London, E.C. Catalogue free on receipt of Two 
Stamps. Libraries, Old Books, and Parchment purchased. 


MINERALS FOR SALE An Excellent 


Typical Collection, agit and Arrange according to Dana; prepared 
for teaching purp@ses, and suitable fora School or College Museum. | 
To be had on valuation.—G. H., Di&tyton House, aling. 

+ 








° . ‘ e an ° V oF 


f *extviii ` e e © NATURE . 


es 
° [Oct 18, 1883 ° 


°- , MICROSCOPES. 


Unequalled by any ether Maker at the same Price. Intending Purchasers 
Š should apply to the Manufacturer, 
e 6 


à ° EDMUND WHEELER, 
g è 48N, Tollington Rowi, Holloway, N., London. 


Sale by Auction. 


ENTOMOMSCICALEBOOKS and COLLECTION of INSECTS. _ 


MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on MONDAY 
and TUESDAY, Oct. 22 and 23, at half-past 12 prectwely each day, the 
Collection of ENTOMOLOGICAL BOOKS and INSECTS formed by 
the late JOHY GRAY, Esq., of Claygate, Esher? formerly of Wheat- 
field House, near Bolton. The books are noteworthy for their excellent 
binding and @gndition; among the most imp t are a complete Set 
of the ' Annales de la Sociég@t Entomologique de Fgance ; ’’ “ Papillons 
Exotiqges des trois Parties du Monde, par Cramer et Stoll ;” and 
Olivier’s ‘‘ Entomologie.” The Collection of Insegfs is extensive and 
e valua onsisting chiefly of European Coleoptera, contained in several 
g sendid Mahogmny Cabinets. 
On View from 10 to 4 the Saturday prior, and Mornings of @ale, and Cata- 
logues had. 


` H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 


Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
as AND CHEMICALS. 
@ 


harge and Cogtplete Stock at Show Rooms and Factories. 
* COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
hd ELECTRIC SECTION, 72pp. PHOTOGRAPHIC, 64pp. 
e 26, LUDGATE HILL, LONDON, E.C.; also at 
3A and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation of 


FERNS AND SRLAGINELLAS, 


We now have THE LARGEST STOCK in the GREATEST NUMBER 
of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 
HOUSE cultivation, for OUTDOOR FE RNERIES, and other purposes. 


Our SPECIAL LISTS, issued at intervals during the year, giving extremely 
low quotations, may be had free on application. 


` W. & J. BIRKENHEAD, 


™ BERN NURSERY, SALE, NEAR MANCHESTER, 














A’ The “Orion” Tricycle, 

4} © Front Steerer, Double Driver, fitted 
with either Patent Balance Gear, or 
Automatic Clutch. 


The Lady’s Tricycle, with 
Light Framework, £12. 


The “Orion” Bicycle, 
an acknowledged A rı Machine. 








PERAMBULATORS. 


The New Bassinette, fitted 
with Bicycle Wheels, Reversible 
Hood, &c., &c., from 39s. 


The Revolying Perambu- 


lator, which will turn in any position. 


The New Metallic Bassin- 


ette, the admiration of all who see it. 
° °.: LISTS FREE FROM 
HILE% MORTON, Trafalgar Worlss, Coventry. 
© 





LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSGOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL S[REEY, BIRMINGHAM. 


T. B. has last week sent to his subs@ibers freshwater Diatoms, ineludsng 
Fragillaria capucina, with sketch and descriptiog. He ha@also beeg show- 
ing at his Stand 756 in the Fisheries Exhilation, Mglicerta ringens, Stephano- 
ceros Eichornii, Conechilus volvox, Cristatella mugdo, Lophopus cryst&l- 
linus, Volvox globator, &c. ° e G 
_ Weekly Announcem®nts will be made in this plate of Organisms T. B. 
is supplying. e . 


Specimen Tube, One hilling, post-free, 4 


Twenty-six Tubes in course of Six Months for Subscription ofe§ x 1%, 
or Twelve TubesYor 10s. 6d.e 


Portfolio of Drawings, Nine Parts, 1s. each. 
— 8. 





CAUTION. ° eS 


LIGHTNING CONDUCTORS. 


e 

MESSRS. SANDERSON & (Og late of 44, Essex Street, WC., and 
Faraday Works, Huddersfield, e“Inventors of the Patent Solid Copper 
Tape Lightning Conductor in continuous Lengthsevithout Jogts, beg to 
caution the Public against Tradesmen who sell theig own make of the above 
Lightning Conductor, and who in their Trade Circulars Aid Announcements 
copy certain Reports of Dr. Mann and Monsieur F. Michel ing such an 
incomplete manner as to lead any reader of the above Circulars and 
Announcements to believe that the gaid Reports wese give to the Trades- 
men in question, when in fact they were addressed and givee to Messrs. 
SANDERSON & Co. by the said Dr. Mann and Monsieur F. Michel. A list 
of Buildings which have been fitted with the above Invention, and also a 
List of Persons to whom it has been supplied, have also been put forth by 
the said Tradesmen, but therein they omit to state, as is the fact, that 
Messrs. SANDERSON & Co. fitted the said Buildings and supplied the said 
Persons ; in fact, the Statement conveys the notion that these Tradesmen 
were employed in the cases referred to in such List. £ comparison between 
Messrs. SANDERSON & Co.’s Circulars and the Circulars which are now 
referred to will show:the necessity for this Announcement, both for the 
protection of Messrs. SANDERSON & Co. and of the Puc. S. & Co. take 
this opportunity of stating that they have ceased to employ Agents and 
that their only Address is ror, Leadenhall Street, E.C. ô 


NOTICE OF REMOVAL ~ 
JAMES HOW &°CO,, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON» 


(LATE oF 5, BRIDE ST, AND 2, Foster LANE) sæ ° 


HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAN P. 
Rock Sections and other Objects for the Microscope. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DIGHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. ’ 


Writing becomes a pleasure when this Ink is used. I@has been gdopted 

by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. ° 

It writes almostinstantly Full Black. | Flows easily from the Pen. _ 

Dces not corrode Steel Pens. Blotting-paper may be applied at the 

Iscleanly to use, and not liable to Blot, moment of wr.ting. 

Can be obtained in London, through Messrs. BarcrAy & Sons, Farring- 
don Street; W. Epwarps, Old Change ; F. Newsrry & Sons, Newgate 
Street; J. Austin & Co., aa Street, Liverpool; and to be had @i ell 

tationers. 


BEWLEY & DRAPER (Limited), Dublin. 
MICRO-PETROLOGY. 


A large series of Rock,Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerife, Elvans, Gabbro, Gneiss, Granite, Granulite, 
L Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Paonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and zs. each. Sections of Sedimentary 
Rocks, showing Foramiffera, Sponge Structure, Corals, Shells, Xanthidize, 


&e. 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. e 


GEOLOGY AND MINERALOGY. 
Specimens, Collections, Cabinets, Hammers, Satchels, and ®very neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 
STUDENTS’ COLLECTIONS—SPECIAL, 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 


for Microscope free on application of 5 
JA Q GREGORY, 
$ Extensive Geological Stores, 
88, CHARLOTTE» STREET, FITZROY SQUARE, LONDON. 
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SRyYySTALÊISATION EXTRAORDINARY. ° 
Mr. HENSON HAS JUŞT RECEIVED FROM JAPAN THE MOST MAGNIFICENT GROUP or STIBNITE CRYSTALS 
eeo e EVER SEEN, : 


There arabout r20@Crystals, 30 of which are Terminated, size from } to 24 inches wide, 
eWhich resembles highty polished steel, the numerous modifications, and the enormous size of the Crystals, 


SAMUEL HENSON, 277,eStrand, Londén. ° e 
: è 


Metallic CrẸ}stallisatigp ever recorded. On view 
e e 


@. i e 
“BRITISH ASSOCIATION. 
= SOUTHPORT, MEETING. 


-VICTORIA HOTEL, 


e FACING "THE PIER. 
Fest-class Family Hotel, replete with every Comfort, at Moderate Charges. 
e 


HEN AY B. LAWRENCE, Manager 
(Late $ Clifton Down Hotel, Bristol) 


AMONDS IN MATRIX. 


RÇ NOCMÈLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
* @ p Precious Stones valued and bought. 


o 12, FRITH STREET, SOHO, W. 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 












° Licensing, legal, and Parliamentary Matters. 
« REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
e» RECORD. 


The Organ of the Country Brewers. 
“The Brewers’ Guardian ’’ is published on the evenings of every alternate 
Tuesd@y, and # the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single copies 1g. each. Registered for transmission abroad. 
Å Offces—s, Bond Court, Walbrook, London, E.C. 


e ga On the rst ot every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Jamus BRITTEN, F. L.S., British Museum. 
Cont@nrs:—Original Articles by leading Bé&tanists.—Extracts, and 
Nagices of Books and Memoirs.—Articles in Fournals.—Botanical News.— 
Proceedings of Societies. 
+ rice 1s. 3d. Subscription for One Year, payable in advance, 12s. 
ndon: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Thir Series. Edited by J. E. Harrine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 
Original Articles by well-known naturalists in every branch of zoology i; 
. habits of animale; arfival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
ram marine fgh; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
@ other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. i 


Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
ere ar@occas®nal woodcuts. 


JOHN VAN VOORST, 1, Paternoster Row. 


o JOHN VAN VOORST, r, Paternoster Row, 
°” "IHE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. BARRETT, J. W. Doucras, R. McLacuan, F.R.S., 
E. C. Rvs, F.Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contaÑs standard articles and notes 
on all subjects connected with Entomology, and especially on the Ingects of 
tke British Isles. ° 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. @ 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set tqdate, at the Micreased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

s London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 


address. 
GOLD MEDAL, 


Y'S 
FR PARIS EXHIBITION, 
C O ÇO A In Packets and Tins. Pure 


Cocoa only, with the super- 
d flusus oil extracted. 
“ Tf properly prepared, tifere is no nicer 


æ 
or more wholesome preparatid® ef 
cocoa.” —Food, of 200, and Air, 
Edited by Dr. 


assall, ° 


e J. S. FRY & SONS, Bristol 4nd London, 
e . , j 
e š e 


b e e 
13 inches long; weight x50 Ibs. The brilliancy of the luste, 
mak® these the moss remarkable case ofe e 


JOH. AMBR. BARTH, ģfițgur, 
s LEIPZIG, Johannesgasse 34. ® 


” PERIODICA. 
Annalen der Physik und Chemie, Herausgegeben von 
GILBERT @on 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G. WIEDEMANN (seit 1877). Jährlich 3 Bde. oder 12 Hefte. 8° 2231. 
Beiblätter zu den Annalen der Physik und @hemie. Teerausge- 
geben seit 1877 von G. u. E. WIEDEMANN. Jährlich 12 Hefte. 8°. M 16, 
Journal fur praktische Chemis (von 1828%is 1834 unter dem 
Titel: ‘‘ Journal fiir technische und dconomische Chenge’’) herausge- 
geben von Erdmann, Schwei, er-Seidel, Marchand, Werther; (bis 
1869). Neue Folge Coe 1870) herausegegeben von HefQLte unde. v. 
MEYER. Jabrlich 2 Bande in 22 Heften. 8. e 9? è if 22. 
Vollständige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco $ 
zugesandt. 





NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. , 

The AGRICULTURIST is published every Wednesday afternoon 1n 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms to be Let and Feagtes ° 
for Sale. e 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. o 

Price 3d. By post 3ġď. Annual Subscription, payable in advance, 14s. e 
ae Seema High SE Edinburgh ; and 145, Queen Victoria St. London. e 





‘Money Orders payable to Charles Anderson, Jun., Edinburgh. 


LA SEMAINE FRANGAISE: a Weekly 


Newspaper and Review in tte French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2ď , through Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C. 


LA SEMAINE FRANCAISE: Journal Français pour 


l'Angleterre : Politique, Littérature, Sciences, Mts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24d.. en Mmbres poste. Abonne- 
ment franco par la poste—un an, ros. rod.; six mois, 5s. 5d. Prix 27. 
chez tous les libraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise ’ has been brought out in London for the benefit of Wey Raa 





readers who may wish to study contempora French from all points of 
view, instead of confining their reading to one particular lic print 
It certainly merits success.” — Graphic. 


LA SEMAINE FRANCAISE.“ The nunfoers kefae ‘ 


us are full of good things. . . . It will be far better for mcst than any 
one of the best papers published in Rgris itself. @Ve are much pleased 
with the character of it, and believe it will be highly vied in all these 
many households where French is cyltivated. Ahe printing is sery well 
done.” —Queen. ® 


TERMS OF SUBSCRIPTION !— Ss d. 
Three Months ... dee oe ais ae 2 ç e 
Six u ase aap ae 5 5 
Twelve ,, I9 Ic 3 


P.0.0. payable to A. CRISTIN. 
Publishing Office, 441, Strand, W.C. 
THE “HANSA” 


Published since 1864 in Hamburg, is the only indepeddent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Evepy second Sunday one 

umber in gto at least; frequent supplemen and wings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s. for twelve months. Advertisement: 4d. a line widely spread by thi: 
paper; considerable abatement for 3, 6, 12 mouths’ insertion. Wusines: 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. FREEDEN, M.R., Hamburg, Alexander Street. 8. o 





HOLLOWAYS OINTMENT essen 
ee ee Si REMEDY . 
For BAD BREASTS, ¢ OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it euresS0RE 


THROATS, BRONCHITIS; COUGHS and. COLDS and for 
GOUT, RAEUMATISM, arti all Skif Diseases it if unequalled, 
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CHAS. CHURCHILL &- CO. 
ae a Importers of American Tools and Machinery, j s 
=" . 2LOROSS STREET, FINSBURY, LONDON: Ee. ° '. 


: A e 
e Messrs. C. CHURCHILL & CO. are the introducers of all the best American Toos and Machines suitable® 
for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 varieties of prepared 
Fret Woods@Ayd@ateur Lathes, Chucks, Drills, Vices, Rraces, Boring Bits, Planes, &c. ° ° 
“HOUSEHOLD ELEGANCIES.” . S a 
A New Book for Ladies, Hundreds of Ilustratiorg, with Hints how to Ornament their Houses cheaply ang 
e e 


tastefully. 300 pp. 8vo. Post free, 6s. 6d. 


eS © e i: TO 
h 


AMATEUR CAYALOGU A B15 pp. (Phothiitig), with 800 [lustrations, sent on receipt of 6d. ; or new and complete Tllustyg tid 


ə Catalogue for 1883, 215 pp. 4to, sent Jor 1s. in stamps. g 9 
e P” aad 
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& Co Q PURE CEYLON 
| ar, aaa 
a 4 
A NEW INDUSTRY—CEYLON TEA. 
THE most enterprising of the planters in the Island of Ceylon have recently turned thegr 2 


attention to growing Tea on their estates with the most gratifying results, The quality ee 
. produced supflies a need that has been urgently felt, viz. a Tea possessing the flavour of China Tea without its weakness, and the 
frdess of [Indian Tea gvithout its astringency—in fact, these Teas are almost exact counterparts of the old-fashioned Kaisows 
and Souchongs of China so much appreciated by connoisseurs in former years. The cultivation is rapidly spreading*and, lfaving 
arranged for supplies of the best qualities, we lose no time in advising the public of this new Tea district. 


g" WRITE FOR SEA CARRIAGE PAID ° .- 
SAMPLES. Prices: 1 / 8 to 3 / = per 1b. TO ALL PARTS. =, 


ELLIS DAVIES & Co, 44, Loro sr, LIVERPOQL. 
WALL PAPERS FREE FROM ARSENIC. .- 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 














ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. ° 
Sole Address—i1ro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
-j May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
S Award of Merit, International Medical and Sanitary Congress. Silver Medal, National H ealt® Society, 1883. 
@a; e e a a 
BA EVE YZ AND PEAK : 
e å 9 
b ~ 2 [By Appointment to the Royal Institution of Great Britain] 


SUCCESSORS TO W. LADD & CO., ° o 


SCIENTIFIC INSTRUMENT MANUFACTURERS, ee 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF A LeeL KINDS. e 
s PHILOSOPHICAL APPARATUS OF &VERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


WEICRO-SLIDES FOR SCIENCE CLASSES. 


e 
Water-lily, showing Trichoblasts, 1s. 
3-Cover Slide : 
b Aristolochia Sipho, gigas, and Clema- 
° 





Eurotiùum repens, showing Conidia-bear- 
ing Hyphe, 1s. A 
Vertical Section of Æcidium Tussil- 





i e tjtis, 2s. aginis, 1s. 
j Raphides in Bistort, Begonia, Anthurium, Salisburia, and Justicia. The Collection, 58. e 
Collection of 25¢Slides ilgustrating 25 different tissues (my own Collection), One Guingn. Remittance w&h Order. 


.~ B. PIFFARD,, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 


Printe® by R. CLAS, Soms, AND Tavror, af 7 andes, Bitad. Street Hill, Queen Victoria Streef, in the City of London, and published by, 
MACMILLAN AND Gp., at the Office, 29 and 30, Belford S reet, Covent Garden.—Tuurspay, October 18, 7883. 
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- É. E... BECKER ‘& CO., Juar abi 
MANUFACTURERS AND IMPORTERS OF HOW TO- USE OUR EYES,, -a 





* LANCELOT’S ACOUSTIC APPARATUS, 
® 


CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS AND se 
j aa Pure 4nd €ommercial Chemicals, HOW TO PR ESERVE THEM . 
MI€RGSCOPIC REAGENTS & SUNDRIES, BY THE a 
CHEMICAL BALANCES, SCALES, & WEIGHTS. AID OF SPECTACLES. ~ 
s Ee 
zs © SOLE AGENTS FOR ` BY JOHN BROWNING, F.R.A.S. 
. e VOSS'S‘ELECTRICAL MACHINES ; 
. = i sae With Thirty-seven Illustration, 


Price 1s. ; @ cloth, Is. 6d. 


CHATTO AND WINDUS, Piccadilly, London, W, 
Price Lists post free on Application. ° 
. o ° And of all Booksellers. 


5 E. =a BE CKER EJ) CO. . Sent free for Is. or Is, 6d. by the Autho?, o P 


So, Mamen Lawe, Covet Garen, Loxoox, W.C. | JOHN BROWNING,"63, trond. ; ` 
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FP ii8ered On Mondays, 
* are more 
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MIGROSCOPIC OBJECTS 


Of suerlative perfection, illustrating Histology and every branch of 
Microscopy. 


e 
o Catalogues post free and gratis on application. 


° NEW EDITION,,1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


NORMAL SCHOOL OF SCIENCE AND 


” RGYAL SCHOOL OF MINES. 


Mr. WARfNGTON W. SMYTH, M.A., F.R.S.. will è 
of Sixty Lectures on MINING at 4 o’clock on THURSDA A 
at the Museum of Practical Geology, Jermyn Street, W. 

Application for Tickets of Admission should be made @ the REGISTRAR, 
Normal School of Science, South Kensington. 





in, a Course 
ovember 8, 





a —_——._____.._.._.§ 
@HE “YOÊNG ” CHAIR OF TECHNICAL CHEMISTRY. 


ANDERSON’S GOLLEGE#* GLASGOW. 
Fyefessor—EDMUND J. MILLS, D Se. (Lond.), F.R.S. 


R SYLLABUS—SESSION 1883-849 
Ths A hæ fgr its object the instruction of Students in Chemistry as 
applied to the various branches of industry in Chemical apd other works, 
Metallurgy, Agriculture, &c. 
LecTures.—Principal Course.—A Course of Twenty-five Lectures will 
be delivered on Mondays, ‘l'uesdays, and Wednesdays, s Io a.m., com- 
mening of November 5. These Lectures will be illustrated with Experi- 
ments, Diagrams, and Models, as well as by the actual Inspection of Manu- 
facturing Processes; and the Progress of the Students will be tested by 
periodical Examinations. The earlier Lectures will have reference to units of 
weight and measure, to the calculations necessitated by Chemical Opera- 
tions, and to the nature and laws both of the Chemical Process and its 
results, as illustrated in Chemical Technology. 
Fee for@be Course, One Guinca. 
Subsidiary Course.—A subsequent Course of Thirty Lectures will be de- 
} ‘Buesdays, and Wednesdays, at 10 a.m. These Lectures 
ore cule intended for Dyers, Colour Manufacturers, Brewers 
and Distillers, Tar Rectifiers, Drysalters, and others interested in 2 know- 
ledge of Technical Orcanic Chemistry, 
Fee for the Course, Two Guineas. 
Evening Courses.—There will be a special Evening Course of Twenty-five 
Lectures on each of the following subjects, viz. :—Bleaching, Dyeing and 
° Printing, by Prof. Mills; Iron and Steel Manufacture, and Fuel, by Mr. J. 
Snodgrass, Senior Assistant. These Lectures will qualify for the May 
ExanMhations of the City and Guilds of London Institute. Practical Evenin 
Classes have also been arranged for. For further particulars, see specia 
Prospectuses. . : : i eE ie eea r a ee 
LABORATORIES.—The Laboratories are open daily throughout -the year 
from ro to 4, and on Saturday from 19 to x o’clock for practical working by 
the Students undgg the superintendence of the Professor and his Assistants. 
The Fee for atgending the Laboratories is 420 per Session of Nine Months, 
414 ros. for Six Months, 47 10s. for Three Months. Students must havea 
fair acquaintance with Elementary Chemistry. 
The new Laboratory Buildings comprise four stories, with a Lecture Room 
in the rear, and are exclusively devoted to the purposes of this Chair. 
The Trustees, having had under consideration the requirements: of Inyen- 
tq@s, Patentees, and gthers whose investigations require isolation and privacy, 
ell as professional advice, have included in the arrangements Five Pri- 
boratories, which have met a demand not previously supplied in this 
.. Electric cable has been Jaid to these Laboratories for the supply, 
if requid, of,adequate power. 

Lisrary,—A Students’ Library Society was founded in 1875. Its objects 
are to provide agcollection qh Standard Chemical Works, and to maintain a 
regular sipply of Chemica! Journals. A large number of Works have already 
bgen purchased dbestowed, and nine Journals are received. Annual Sub- 
scription, Half-a-@own. ° 

Further Information may be obtained of the Professor, at the Laboratory, 
Anderson’s College, 60, John Street. 

Senior Assistant—Mr. J. SNopcrass, F.C.S. 


Junior Assistant—Mr. J. MUTER. 
ALEX. MOORE, C.A., Secretary 
Glasgow, 128, Hope Street, October, 1883 


SCHOOL OF MEDICINE, EDINBURGH. 
MINTO HOUSE, CHAMBERS STREET., 
e 


BOTANY. 
- A. N. M’ALPINE, B.Sc. (Honours) Lond., will deliver a Course of 
Fifty Lectures on BOTANY on MONDAYS, WEDNESDAYS, and 
FRIDAYS, commencing MONDAY, OCTOBER 29, at Nine o'clock. 
BGLTANICAL LABORATORY OPEN DAILY. 


These Lectures qualify for Graduation in Medicine and Science in the 
Jniversities of Edinburgh, London, &c. 


OWENS COLLEGE, MANCHESTER. 


BERKELEY FELLOWSHIP. 


The COUNCIL propose to appoint to a FELLOWSHIP of the value of 
£100 fer RA ae but renewable for a second @nd third year in one of the 
following subjects :—Pure Mathematics, Applied Mathematics, Physics, 
Engineering, Biology, Chemistry. : 

The Appointment will be made after consideration of documentary evi- 
dence furnished by the applicayts. È, ng oe á 
ap rt er particular$ may be obtained $n application to Dr. GREENWOOD, 

rincipal of the College. Applications’ to be sent to the Registrar on or 
befora, November 12. ° . 
eg a "HOLMESNICHDLSQN, Registrar 
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LIVING SPECIMENS FOR THE MICROSCOPE: 


THOMAS BOLTON, MIGROSCOPfSTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREEZ, BIWMINGHAM. 

T. B. has last week sent to his su@®&cribers the Marine Tube-dwelling 
Worm, Spirorbis nautiloides, with dra®ing and description. He Ba#alto 
been showing at his Stand 756 in the Fisheri@ Exhibitf6n, Piscigola geo- 
metrica, found parasitic on some of the@€ish in $e Exhibition, Pedicellina 
cernua, Bowerbankia imbricata, Bicellaria ciliata, Lophopts_ crystallinus, 
Uvella virescens, and a new species of Phacus, &c: š ° e 

Weekly Announcements will be made in this 
is supplying. ° 
Specimen Tube, One Shilling}-post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 %5., 

or Twelve Tub& for ros. 6d, a 
Portfolio of DraWings, Nine Parts, 1s. each. 


SO 

ECONOMICAL EDUCATION fer SONS 
of GENTLEMEN, at SCHOQNE COLLEGE, near Winslow. Terms 
for young boys ‘lhirty Guineas per Ann®m, reduced for Brothers, 
Orphans, &c. Parental Reference as to Diet, Cares Teaching, and 
General Efficiency and Comfort. Address, Rev. Dr. JAMESs 

BOOKS (Second-he nd, Miscallaneoys), Re- 
mainders, &c.—C,. HERBERT,. English an@ Forgign Bookseller, 60, 


Goswell Road, London, E.C. Catalogue free Ön receipt of Two 
Libraries, Old Books, and Parchment purchased. `e 


INERALS FOR eSALE.—%n “Excellent 


Typical Collection, Named and Arranged according to Dana; prepared 
for teaching purposes, and suitable fora School or College Museum. 
To be had on valuation.—G. H., Drayton House, Ealing. 


WANTED.—NATURE,*No. 725, with or 


without Plate.—Address Publishers of Narue® 29, Bedford Street, 
Strand, W.C. 





pce of Orgaw.gfins T: B. 


Stamps. 
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CAUTION. a e 


LIGHTNING CONDUCTORS. ‘ 


MESSRS. SANDERSON & CO., late of @, Essex Street, W.C., and 
Faraday Works, Huddersfield, Sole Inventors of the PatentsSolid Copr 
Tape Lightning Conductor in continuous Lengths without Jofmts, beg to 
caution the Public against Tradesmen who sell their own make%f the above 
Lightning Conductor, and who in their Trade CirCulars ‘and Announcements 
copy certain Reports of Dr. Mann and Monsieur F. Michel in such an 
incomplete manner as to lead any reader of the above Circulars and 
Announcements to Believe that the said Reports were given t® the Trades- 
men in question, when in fact they were addressed and given togMessrs. 
SANDERSON & Co. by.the said Dr. Mann and Monsieur F, Michel. A list 
of Buildings which have been‘fitted with the above Invention, and @!swa 
List of Persons to whom it has been supplied, have also been pif*forth by 
the said Tradesmen, but therein they omit to state, as is the fact, that 
Messrs. SANDERSON & Co. fitted the said Buildings and supplied the safd 
Persons ; in fact, the Statement conveys the notion ‘that these -Tradesmen 
were employed in the cases referred to in such List. A comparisgn between 
Messrs. SANDERSON & Co.’s Circulars and the Circulars which are now 
referred to will show:the necessity for this Announcement, both for the 
protection of Messrs. SANDERSON & Co. and of the Public. S. & Co. take 
this opportunity of stating that they have ceated $ employ Agents apd 
that their only Addressis zor, Leadenhall Street, E.C. 


TE re So a 
. GEOLOGY AND MINERALOGY, 


e 
Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


; a STUDENTS’ COLLECTIONS—SPACIA 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of . ee 
JAMES R. GREGORY, 
= Extensive Geological Stores, . 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MICRO-PETROLOGY. 

A large series of Rock Sections, comprising Anamesite, Aplite, Basal® 
I@abase, Diorite, Dolerite, Elvans, Gabbro, Gu-iss, Granite, Granulite, 
Lava, Liparite, Napolgonite, Nephvlenite, Ob»:dian, Perthite, Pikrite,e 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &@., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 
&c. . : 
THOMAS D. RUSSEL®, 


48, ESSEX STREET. STRAND, W.C. 


STANDARD COLLECTIONS OF 
MINERALS, FOSSILS. AND ROCKS 


FOR STUDENTS, TEACHERS, COLLEGES, &c. (New Series). 
The Popular Scientific Pocket ‘ abner Series. — f 

Collections for Comparison for Travellers in all Countries. Blowpipe 

pparatus and all necessaries. Estimates fer Museu.ns. Public and Private 

Collections named and arranged. e ; 

THOMAS J. QW NING: Geologist, &c., 

38, WHISKIN' STREET, « DON, E.C. (ovér Quafter of a Century). 

= dew List: just published, po Sefree. 
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Sale ft» Auction. | LA SEMAINE FRANÇAISE; a.Weekly 
W Newspaper and Review in the French Language. Politics, Lit@a’ re, 
© - -—2 V- pame An a AD Po hr oue ne oon re: an: at 
the Railway Bookstalls. ce, 441, Strand, W.C. A 
MESSRS. SOTHBBY, WILKINSON, LA SEMAINE FRANCAISE : Journal Frangais pour, o =" 
OVEMBER 5 érd two following days, at one o'clock © 


BGs ps E $ tN 3 ai a i s ; grae- 
& precisely, gt Valuabi@®Collection of Books on Natural History, com- et Notes Un exemplaire par la poste 242.. en timbres ee oe : F bs. 


sie : 2 3 nt fran la te—un an, ros. rod. ; six mois, %$ 
e praging Works on Mammalia, Ornithology, Entomology, Conchology, ah, co par la poste—UN an, 10S. 10%, ; SIX ie feo 
a) 


PALHOL RA Sell by Auction, at their Rooms. Wellington Street, | l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés NoMei'es, ‘ 
Strand, on | 
| 
| chez tous les libraires et aux gares des chemins ele fer. On s'abe 
I 











, Mineralogg, Geology, Reptilia, Crustaçea, Ichthyology, &c., aux bureaux, 44r, Strand, Lo&idres, W.C å 
inclo Ray Gociegy, Quarterly Journal of th ‘Microscopical Society, ; 44 ; A NT AT 6k ec en Te 
eolo jal yee Ciera Animal Kingdom,” cca vols., LA SEMAINE FRANGAISE.— La® Semaine Fran- 
— 'Orieeny’s ‘DA&tionnaire D’ Histoire Naturelle,’ sixteen vols., çaise ’ has been brou ht out in London gr the benefit of those Ent&’ish 
ardine’s ‘Natiralist's Libfry,” Drury’s “ Foreign Entomology,” readers who may wish to study contemporary French ff al) points of 
and “Works by Hooker, en ey, Haroni eana Poron ER Te sey aid a of con mine r a to one particultr Gallte pr at. 
Panzer, Paxton. Prichard, man, Sowerby, Stephens, Wood, «c, a erits SUCCESS. — ste 
&c.—May be viewed two days prdiously, and Catalogues had on LA SEMAINE FRANCAISE.“ The numbers before 
applicatjor® to the Atgtioneer, 13, Wellingtpn Street, Strand. us are full of @ood things. . . . It will be far better for most than any 
M RATIT ERA of he ben A puburi in man a ae a ree an 
with the charact&r of it, and believe 1t wi ig ued in tanse 
REQUI RED IMME DWI ELY, a Compe- many households ®#here French is cultivated. Fhe Manag 15 SA vell 
gent LECQURER in MRH E MATICS to assist the Professor, mainly | done.’’—Qxeer. e e 
In the Junior Classes. Salary £¢@o0 a Year, with Board and Rooms in | @ Beas or SUBSCRgPTION :— s d. 
College. Applicatizn> and Tes§m ials to be sent at once to the Three Mont s+ nes iu ani ius o 2? 
-REGISZRAR, University College, Abefstwyth. ! Six e ase H aaa ise i ee 3505 
O®ober ¥7th, 1883 Twelve ,, iis T on sis ii vim? ° 
gS SS SSS _P.0.0. payable to A. CRISTIN. @ ® e 
HOME TUITION.—STUDENTS desiring ; Publishing Office, 441, Strand, W.C. a 


Instructing Mathematics can be attended at their own houses by | In Crown 8vo, Price 5s. 


a High Wrang®r®M.A. Trin. ll., on very reasonable terms.—X.. | A MANUAL of AN CIENT GEOGRAPHY. ® 


50, Contagham Road, Shepherd's Bush, W. Translated from the German of Dr. H. KIEPERT. 
MACMILLAN & CO., London. 


The “Orion” Tricycle, 
Front Steerer, Double Driver, fitted 
with either Patent Balange Gear, or 
Automatic Clutch. š 

es a 

The Lady’s Tricycle, with 

Light Framework, £12. ° 


- = 


CONCHOLOGY.—For Sale, a Valuable Col- 
lection of SHELLS, in bpree Cabinets containing roo Drawers. Also 

mes glumes of Reeves’ Conchologia Icoica. ' M. Sa 9, Harley 
Gardens, S.W. @ è 
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JOH. AMBR. BARTH, éditeur, 
- ® LEIPZIG, Johannesgasse 34. 


° e P o RIODICA. 
aimhalen, der Physik und Chemie. Herausgegeben von 


qg GILBERT (von 1799 bis 1824), von POGGENDORFF (von 1825 bis 1876), von 
G. WrapEMANN (seit 1877). Jährlich 3 Bde. oder 12 Hefte. 8% M 31. 


Beiblatter zu den Annalen der Physik und Chemie. Herausge- 


The “Orion” Bicycle, 


an acknowledged Ar Machine, * “™ 











geben seit 1877 von G. u. E. WIEDEMANN. Jährlich 12 Hefte. 8°. M x6. p A 
Journal fiir praktische Chemie (von 1828 pis 1834 unter dem , a a a 
a. ‘ Journal für technische und Sconomische” Chemie ’’) herausge- A oe 
on von Erdmann, Schweigger-Seidel, Marchand, Werther ; (bis . PERAMBUL ATORS. 
o pt869). Neue Folge (seit 1870) herausegegeben von H. Korse und E. v. Ar g 
Maver. Jährlich 2 Bände in 22 Heften. 8°. M 22. Tie New Basainette, fitted 
Vollständige Verlagsverzerchnisse hai jederzeit, auf Verlangen franco with Bicycle Whêels, Baversible 
Fe ee ee ee meen Jood, &c., &c., from 39s. 
4 t nam - ™, a . f: n 
HO PI RE <a THIS The Revolving Perambu- 
TE A [AEC MEDICINE 


Myfi 


lator, which willġurn in any post jon. 

Is a Certain Cure for all Disorders of the LIVER, STOMACH The New Metallic i 5 

anf Bowzfs. A Great PURIFIER of the BLOOD;. a ette, the admiration of all ®ho ses it.” “ 

Powerful Invigorator of the System, in cases of WEAKNESS LISTS FREE ROM è a 

AND DEBILITY, and is unequalled in Female Complaints. HILL & MORTON, Trafalgar Worgs, CSventry. ø 
e e 





I ibe astaiaias 
WALL PAPERS FREE FROM ARSENIC. ; 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Addresy—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 




















May be obtained of all Decorators. Special Prize Meda], Sanitary Institute. e 
Award of Merit, Internggional Medical and Safiitary Congress. Silver Medal, National Health Society, 1333. 
-—— - 
AAR 7EY AND PEAKS 
® [By Appointment to the Royal Institution of Great Britain, ] ; 
SUCCESSORS TO W. LADD & CO., 

SCIENTIFIC INSTRUMENT MANUFACTURERS Š 
BEAK STREET, REGENT STREET, PONDON, W. . — 


NEW FORM OF PORTABLE TESTING GALVANOMETER. . 


ACKHUSTIOP APPARATUS OF ALI KIN DS. 


© 
: J PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. e ge ee 
ae ILLUSTRATED CATALOGUE, „PRICE SIXPENCE. © e "<8 
e e o 
: = a è d o 2 
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B * BRACELETS 
-` BROODHES. 
* NECKLACES. 
LOCKETS. 





J CARAT seca MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


THE INTRODUCER OF 18-CARAT Gorp JEWBURERY, 
BOND STREET, W. 
LONDOÑ, CEYLON, JAPAN. 
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ae STONES & GEMS.” 
By EDWIN W. STREGTER, F.R.G.S. 
, THIRD EDITION. Price 155. 


~ % THESGREAT . : 

i DIAMONDS OF “THE WORLD.» ° 
By EDWIN W. STREBTER, FR¢.S. 

SECOND [IDITIONN, Price 7® 6d; g> == 





BEIg, & SON, York Sifedt, Covent Garden. 
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BRITANIN IGA 


y « WILL BE PUBLISHED NEXT WE B9, 





EDINBURGH: 


j l a THIS DAY, Demy 8vo, price 16s., Cloth. 
i s&RAPHIC, AND ANALYTIC STATICS 
° IN 


a THEORY AND COMPARISON. 


Their Practical Application to the Treatment of Stresses in Roofs, 
irders, Bridges, Arches, Piers, and other Frameworks; to which is added 
a Chapter on n Wind Pressures. 


gmr” 
e 2 
BY 


ROBERT HUDSON GRAHAM, C.E. 


Containing Diagrage and Plates to stie with numerous Examples, many 
taken from Existing Structures. 


Specially arranged for Class Work In Colleges and Universities. 
_ROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 


& © Now Ready, Price 6d, 


T BOTANIC STAND. A Means of 


ey efigreeMle Instruction in the Kn owledge of the Natural Order of Plants. 
; ‘By THOMAS TWINING, Author of *' Science Made Easy,” &c. 


Longon :®DAVID BDGUE, 3, St. Martin’s Place, W.C. 


HE ZOOLOGIST: 
i A MONTHLY MAGAZINE OF NATURAL HISTORY. 
® Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articlės by well- known naturalists in every branch of zoology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters‘of general interest to those who delight in natural history. 
Reports of thg Lmuean, Zoological, and Entomological] Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of soology. 
There are occasional woodcuts. . 


JOEN VAN VOORST, x, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


- Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. DovcLas, R. McLacuian, F.R.S., 
p E- C. Ryr, F, Z.S., E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Mgzazine, commenced in 1864, contains stagdard articles and notes 
on all subjects corfhected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in eagh year 

Vols. I. to VI. (strongly bound in cloth) ay be obtained by purchasers of 
thd@Mtire Bet to date, at the increased pice of 10s. each; 
vols. may_be had poorly o or togethe® at 7s. each. 

ndon: SJORN VAN vookst, 1, Paternoster Row. 
N.B.— 
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gpould èe sent to the EMtors £t pe aboye 
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ADAM AND CHARLES BLACK. 


a e 
“ Deserves Os attention of all who have to teach ordern the elements oF 
Mechanics, . .. An excellent conception.” — Westminster Review. 
Crown 8vo, cloth, 4s. 6d. 


THE STUDENT'S MECHANICS: 


An Introduction to the Study of Ferce aid Motion, 


By WALTER R. BROWNE, M.A., M.I1.C.E., M.LLM.&., eS P 
Late Fellow of Trinity College, Cambridge. ° 


With Appendix of Examples, Worked and Unworked. . 


‘The “successful prosecution of Mechanics depends mainly on the ob- 
taining a clear and th gough mastery of a few leading principles.’ @ Preface. 

“Clear in style and practical in method, ‘The Student’s Mecha is 
cordially to be recommended from all points of view. . . . Will be of great 
value to students.”—A theneune. 

‘““ The merits of the work are especially conspicuous in its clearness and" 
brevity.”’— Westminster Review. 

“Tam charmed with the work. . An admirable supply of a really vf 
w.despread want.” —Rev. W. B. DALLINGER, Director of Science Classes; 
Wesley College. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


Thirteenth Year of Publication. Free fas One Stamp. 


NATURAL HISTORY and SCIENTIFIC’ 


* BOOK CIRCULAR, No. 57, containing Recent Puf®hases and@New 
Works: Astronomy, Botany, Chemistry, Conchology, Entomology, 
Fishes, Mammalia, Ornitbology, Physical Science. GEOLOGY, MINE” 
RALOGY, and PALÆONTOLOGY. Also CLEARANCE LIST of 
Works in Natural History and Science at Greatly Reduced Prices. 


WM. WESLEY, 28, Essex Street, Strand, W.C. o, 
NEW WORK RY GRANT ALLEN. 0 è 
Now Ready, in Crown 8vo, Price 7s. 6¢., Cloth. 


FLOWERS and their PEDIGREES. By 
GRANT ALLEN, Author of ‘‘ Colin Clout’s Calendar,” &c. With 


50 Illustrations engraved on Wood by G. Prarson. í 
Londo: LONGMANS & CO. ® 
Ontthe rst of every Month. e 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jamzs BRITTEN, F.L*S., British Museum. 
ConTents:—Original Articles by leading Botanis Extracts, and | 
Notices of Books and Memoirs.—Articles in Journals —~Botanical NewS — 
Proceedings of Societies. ` 
Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54. Hatton Garde®, E.C. 


Just Published, Post free, Price 63d. 


SUNBEAM TREASURES.—A Description ~~ 
of the NATURAL HISTORY and offer, OBJECTS lent br La ray 
Brassey to the International Gisheries ery hibigon By B 
WRIGHT, F Z.S., F.R.AS.©@ FAI! Wha have read the A ar 
the Sunbeam’ should procure a copy.” Will ign Clowes and Sones iat 
` Limited, 13, Charing Cross, W. f 

Copies car be had from BRYCE-WRIGHT, 2^4, Regent Stree Ww. w 
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- Megsrs..MACMILLAN & 00S NEW BOOKS. - 

®t? MR. MACKENZIE WALLACES NEW BOU» . 


, oy 3 
REGYPT ANDTHE EGYPTIAN QUESTION. By De Mackenzia, 


WALLACE. Demy 8vo. 145. ; se ' * 
Me~ SEL idi MACMILLAN’S 4s. 6d. SERIES.—NEW VOLUMES. o : a 
a 7 S 


PROFESSOR SEELEY’S NEW BOOK, 
amy, R. SJÆLEY, M:A., Regius Wofessor of Modern History in the University of Cambridge, Fellow of Gonville and C.tus 


ee e o 
f EXPANSION OF ENGLAND. Two Courses of Lectures. By 

° “College, Fellow of the Royal Historical Society, and Honorary Member of the Historical Bocietygor Jlassfehu setts. 
CrowrSvo. 45. %d. « s 


©‘ The two courses of lectures contained in this volume deal with varic&s parts of a great subject, one which, in all its bearings, 
iS amga the nfost impoant inghe modern history of the world; to us, indeed, the most important of all.” —Morning Post. 


‘A*GREAT TREASON. A Story of the*War of Independence. By 


° ` MARY A. M. HOP Lys. Two vols., Crown 8vo. 9s. ‘ 9 : e 
‘* Miss Hopplis tells a sfo the American War of Independence in a charagteristic and ee style, which accommedates 
eitgelf bagh to the u nd Scene without affectation or extravagance. History ae ction are adrgtly blended and it is difficul to 


‘ery Which part of the tale % the more interesting.” —Atheneum. e 


—_— ee Or oC ` 
e 
NOTES'ON THE CAUCASUS. By WANDERER. 8vo. 996." ,° 
‘< alayda: book is chiefly interesting for its narratives of advenfrous journeys and its brilliant sketches of social Lfe.t 
BuPit may a e recommended to earnest persons who have the Eastern, fc especially the Central Asian, Question gt heart, anc, 
who like to sudy it in its latgst developments. ”— St, James's Gazette. 


° . § ni 
THE FIELD OF DISEASE. A Book of Preventive Medicine. By 
B. W. RICHARDSON, M.D., F.R.S., F.R.C.P., Hon. Physician to the Royal Literary Fund, Author of ‘Diseases of 
me Modern Life,” ‘*On Alcohol,” &c. 8vo. 255. K 


A ILIFE OF GOETHE. By Hetnricn Dünrtzer. Translated by 


Tuomas W. LYSTER, Assistant Librarian National Library of Ireland. With Authentic Illustrations Sd Keewiuiles. 
2 véls., Crown 8vo. 2Is. > 
SIXTH EDITION, REVISED. 


MANUAL OF POLITICAL ECONOMY. By the Right Hon. Hennry-- 


eo’ sae FAWCETT, M.P., D.C.L., F.R.S., Fellow of Trinity Hall, and Professor of Political Economy in the University of 
e Cambridge. Sixth Edition, Revised, with a New Chapter on ‘‘ State Socialism and the Nationalisation of the Land ;" and 

an Index. q@Crown 8vo. 125. . — 

‘The views of a leading statesman of the day on questions of practical politics have an interest of their own, an any will 

e gfd to learn what the Postmaster-General has to say about the naticnalisation of land and free education, . . . But it i~ not 
only in the special treatment of questions, of the day that the practical politician is to be seen. It is the distinguishing feature of 


Mr. Fawcett’s treatise that illustrations are throughout drawn from actual events,” — Times. 
MACMILLAN’S SIX SHILLING TRAVEL SERIES.—NEW VOLUME. 


THE VOYAGE OF THE VEGA, ROUND ASIA AND*EUROPE. 


By Baron A, E. VON NORDENSKJOLD. Translated by ALEXANDER LESIE. Popular Edition. Wit® Portrait, 


Maps, and Illustrations. Crown 8vo. 6s. [Wert week. 
@ READY NEXT WEEK, IN 14 VOLS, 18mo, PAPER COVERS, Is. EACH SQLOTH, Is. 6d. EACH. 


' HENRY JAMESS NOVELS AND TALES. 


°” PORTRA ofa LADY. 3 vols. The MADONNA of the FUTURE. CONFIDEN CE Qe. I vo P 
vol. 





RODERICK HUDSON. 2 vols. x vol. SIEGE ofsLONDON, &@ Sond 
WASHINGTON SQUARE. ‘1 vol. | The AMERICAN. _ 2 vols. jAn INTERNATIONAL EPISODE. 
DAISY MILLER, &c. 1 vol. _| The EUROPEANS. 1 vol. &c. 1 vol@ ? e 
. MRS. MOLESWORTH’S NEW BOOK. f : @ ey 

TWO LITTLE WAIES. By Mrs. Motesworts, Author of “ Carrots 

@: The Cuckoo Clock,” ‘ Rosy,” &c. With Illustrations by WALTER CRANE. Crown 8vo. 4s. 6d. . 

O & BY THE SAME AUTHOR. WITH ILLUSTRATIONS BY WALTER CRANE. Globe 8vo. 4s. 6d. each. 

TELL ME a STORY. _ GRANDMOTHER DEAR. A CHRISTMAS CHILD. . 
“CARROTS.” ° |The CUCKOO CLOCK. SUMMER STORIES fr BOYS and 
ROSY. The TAPESTRY ROOM. GIRLS. i 


MACMILLAN’S CLASSICAL LIBRARY.—NEW VOLUME. 


ê . ° 
HERODOTOS.—Books I. to ILII. The Ancient Empires of the East. 
Edited, with Notes, Introduction, and Appendices, by A. H. SAYCE, Deputy Professor of Comparative Philolegy, 
Oxford, Honorary LL.D. Dublin. 8vo. 16s. 

e Thicswork is sure to be in the hands of all classical scholars who are interested in the obscure beginnings® Greek life m the 
historical Period. . . . Ityemains, however, to thank him for so much information as his appendices and notes contain on subjects 
concerning which information had previously to be sought in obscure and learned periodicals. His remarks are invariably readable 
afid even vivacious, and, however much we may dissent from his opinions, they are opinions which no one can afford to neg]@c:,"" - 


Satfrday Review. o 
MACMILLAN’S FOREIGN SCHOOL CLASSICS. 


EDITED BY G. E. FASNACHT. 


HEINE. Selections from the Reisebilder ‘and other Prose Works» 


Edited, with Notes and Introduction, by C. COLBECK, M.A., Assistant Master at Harrow School, late Fellow of Triny 


3 College, Cambridge. 18mo. gs. 6d. Í ° A 
l * . $2 MACMILLAN AND &0., LONDON. Y, E E 
L . a ° e > e z e° oœ ‘ A s 
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"CHARLES COPPOGK.: - 
, * Late Partner with R. & J. BEC n." 


» a è e cola 
_ roe" NEW BOND STREET, LONDON. W. 1 
m O e ® ee ee ee "pve ' 
e Microseopes for Studegts and Amateurs. Materials for Preparing, Staining, Sia 
Mounting Objects. Néw Preparations of Parasitic Diatomacez i situ. Marine \nd Feel O n 
, water Alge with Anthgidia and Tetraspores. ae 
ý : e ry 
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ILLUSTRATED CATALOGUE, 2. e + mal 
7 . 8 
= $ Ld x | ay e A 
210% NEW BOND STREET, LONRAN, W. ™ > 
S MINERALOGY. > | 
M MINERALOGY. ’ CE 
o e oe CRYSTALLISATION EXTRAORDINARY. ° = 
ik. HENSON Bs JusT RECEIVED FROM JANAN THE MST MAGNIFICENT GROUP or STIBNITE CRYSTALS 
‘ ` J even SEEN. 7 m 
TEA ar about 120 Cr 


ou ystals, 30 of which are Terminated , size from 4 to 24 inches wid®, 13 inches long ; weight 

150 lbs. The brilliancy of the iustre, which resembles highly polished steel, the numerous modifications, and the ~ 
enormous size of the Crystals, make these the most remarkable case of Metallic Crystallisation ever recorded. Mr. 
HENSON will be pleased to show this marvellous specimen to any person interested, at his address, — 


SAMUEL HENSON, 277, Strand, Londdnæ ° 


SS ry aperreemree a 
‘PATENT: “GLACIER” WINDOW DECORATIONS: - 


e. ‘ i 2 
| This is a series of Transparent Designs from the simplest to the most To he oii me e 
elaborate, enabling any person with a reasonable amount of taste and Inge= | yi LLZ 
| nutty to produce Patterns on Windows, having all the beauty of real Stained 
| , Glass, at a very small cost. The advantages of this invention wille appre- 
ciated when it is considered that so many windows have a disagreeable 
| outlook, which can now, by means of the Patent Decoration, be shut out, 
| from view, and: the beauty of the interior enhanced, while the labour of 
: affixing is no more than a pleasant pastime and exercise of skill, in which 
| ladies and children can take part. e 


' Thé most perfect Substitute for Stained Glass. 
~ ILLUSTRATED PRICE LIST ON APPLICATION. 
Samples of the Patent « Glacier,” per post, One Shilling, 


‘A lety of Windows fitted .with the Patent “Glacier” can be seén at | È 
Perry & Co.’s Establishment, Holborn Viaduct, London. 


Manufactured by ils 
McCAW, STEVENSON, & ORR, BELFAST. |I EZIZ 





|; SOLD BY . | er => F ree 
a ee | PERRY & C0., Limited, Steel Pen Makers. : Nov. 
: Size 10} X44, F Price 5a. 1 Sole Agents for Great Britain, HOLBORN VIADUCT, LONDON. | Size 144X104. Price 3s. 
F l NOW READY, No. IL NOVEMBER, Super Royal Svo, Price SIXPENCE, © 








OE Frontispiece—“ THE MILLER’ S® COURTSHIË.”? i 

I= NERS c= Engraved by O. LACOUR, from a Drawiug by R. W. Macnetn, A.R.A. 
EEA rH), IN THE FENS. e 

She: ENGLI SH: f With Illustrations by R, W, MACBETH, A.R.A, 


tqt CTA THE BANQUETING HOUSE AND OLD WHITEHALL. , 
WLLUSTRATED ! By pcre Dozson. With Illustrations by JoHN O’CONNOoR and CANALET < 
Tet! „pifi 














‘ BRASS WORK AT BIRMINGHAM. _ ° 
ast Ys By BERNARD H. BECKER. With Illustrations by A. Morrow, 
HORT. 

aN 





THE LITTLE SCHOOLMASTER. A Spiritual Romance. e 
By J. H. SHoRTHOUSE, Author of ‘f John Inglesant. 


OYSTER AND THE OYSTER QUESTION. (Concluded. ) 
By Professor T. H. Huxuey, P.R.S. With Illustration by J, Cooy.s. 


THE ARMOURER’S PRENTICES. . ; ° 
By CHARLOTTE M. YONGE. Chapters III., 1V.,and V.. Fá i 
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